G EORGIAN
VIEDICAL
NEWS

ISSN 1512-0112 No 3 (156) MapT 2008

TBUJINCHU-NEWYORK

EXEMECSYHBIN HAYUYHBIN )KYPHAJI

MeauuuHckue HoBocTH I'py3un
boJs@mggeml LsdgwoEobm Losbegbo



GEORGIAN
MEDICAL
NEWS

No 3 (156), 2008

This issue is dedicated to the memory of the prominent Georgian pediatrician
Professor Irakli Pagava (1918-1988)

The editor of the issue: Karaman Pagava

JKypuan noceawaemcs 8UOHOMY epy3UHCKOMY NEOUAMpy
npogheccopy Upaxnuro Kapamanosuuy Ilacasa (1918-1988)

Peoaxmop nomepa: Ilacasa K. 1.

EXXEMECSYHBIN HAYYHDBIN )KYPHAI
TBUJIUCH - HbIO-MOPK



“Georgian Medical News” is a Georgian-Russian-English-German monthly journal
and carries original scientific articles on medicine and biology, which are of experimental,
theoretical and practical character.

“Georgian Medical News” is a joint publication of GMN Editorial Board and
The International Academy of Sciences, Education, Industry and Arts (U.S.A.).

“Georgian Medical News” is included in the international system of medical
information “MEDLINE” which represents the central electronic database of the world
medical scientific literature. The journal is stored in the funds of US national library. It is
listed in the catalogue of The Central Scientific-Medical Public Library of Russian Feder-
ation and world-wide catalogues: “Ulrich s International Periodicals Directory” and
“Medical and Health Care Serials in Print”. Articles from the bulletin are under review
of scientific and technological informative journal of the Russian Academy of Sci-
ences.

“Georgian Medical News” - exxeMecsUHbIN HayqHO-METUIIMHCKUI perieH3upye-
MBI )KypHaJI, B KOTOPOM Ha PyCCKOM, aHTJIMIICKOM U HEMEIIKOM SI3bIKaX MyOIHKYIOTCSI OpH-
THHAJbHbBIC HAYYHBIC CTATbU SKCIIEPUMEHTAILHOTO, TEOPETHIECKOTO U IMTPAKTUIECKOTO Xa-
pakTepa B 00JIaCTH MEIUIIMHBI U OMOJIOTHH, CTaThU 0030PHOTO XapaKTepa, pelieH3Nu; T1e-
pUOAMYECKH TeyaraeTcst HHPOPMAIHSI O MPOBEACHHBIX HAyYHBIX MEPOTIPHUSTHSAX, HOBIIE-
CTBax MEIUIMHBI ¥ 37]paBOOXPAHEHHS.

“Georgian Medical News” sgBisieTcsi COBMECTHBIM H3/1aHUEM ¢ MeXIyHapoa-
Hoit Akanemueii Hayk, O0pasoBanusi, Mckyccts u EcrectBo3nanus (IASEIA) CILIA.

“Georgian Medical News” BKJIIOYEH B MEXIYHapOJHYIO CUCTEMY MEIHIINH-
ckoit unpopmanuu “MEDLINE”, kotopas siBIsieTcst [eHTpaIbHOH 3JIeKTPOHHOW 062301 JaH-
HBIX MHPOBOH MEJMIIMHCKOM HayYHOI InTeparypsl. XKypHain xpanurcs B poHmax Oudino-
teku KoHrpecca CHIA; Bxoaut B karasnor ['ocynapctBenHoi LleHTpanbHOM HaydHO-MeH-
nuHCKoM Oubnuorexku Poccuiickoit denepanuu u Becemupueie karanoru Ulrich'’s
International Periodicals Directory u Medical and Health Care Serials in Print.
CraTpu U3 )XypHaja pedepupyrorcs B pedepaTUBHOM XypHaje Bcepoccutickozo un-
cmumyma Hay4Hou u mexuuuecxkou ungopmayuu Poccuiickou axademuu nayx (BHU-
HUTH PAH) w xpaHsaTtcs B ero 0a3e JaHHBIX 110 MEIUIUHE.

“Georgian Medical News” - s@0l ymggemgog®o Lodgibogom Lsdgoozobm
09396%0@gds00 gy@bogmo, ®mdgmToz Oglygm, obymoly® ©s gg®mdsbye
9693bg J399bpgds gdUb3gmadgb@gmo, mgmmogmo s 3MsGoggmo bslosmol
mA00bsmg@o bodgabogmm LEs@ogdo dgeoiobols s dommmyool Lgg®mdo,
dodmbogngomo babosmol LEsEogdo, G7396%ogdo.

“Georgian Medical News” {o®dmopa bl g@omdmog asdm3gdsl s93-ols
dggbogdgdols, 3obsmemgdols, 0beygb@g®ools, bgmmgbgdols o
3969301393939 9gd0l bog@msTm@molim sgo@gdosbmasb (IASEIA) gomse.

“Georgian Medical News” Jggygobomos LodgpoEobm obgm®dsiools
Log@msBm@mobm Lolggds “MEDLINE”-30, ®mdgmoi Fomdmowygbl dbmgmomls
Lsdg0E0bm LsdgEbogmm @odg@s@agmols 39bHMsma® gegdB®mbym dmbszgdms
5B, 0bobgos 5TT-0l goba®mglols dodmommygzol Bmbegddo; dglgmos dglgmols
Bggms300l Lobgmdfogm 396@@smyg®o bodgisbog®m dodmommggols go@ommals
©s Log@mmsBmmolm go@ommmygddo “Ulrich’s International Periodicals Directory” s
“Medical and Health Care Serials in Print”. g3®bsen@o a58m]399bgdgmo LEsGogodo
M989000©g0s Gabgmol dgibogmgdsms sgopgdool bsdgibogmm s Bgdbogamo
0bgm@dsiool 0bbBodaBol GgggosGagm gy®dbsmTo ©s obsbgds dgwoiEobols
dmbsgdms d5bHsTo.



MEJUIUHCKHUE HOBOCTH TI'PY3UU

E>xeMecsiuHbIi COBMECTHBIN TPY3HHO-aMEPUKAHCKUIM HayUHBIN 2JIEKTPOHHO-TIEYaTHBIN dKypHaI ATeHTCTBa
MEIUIIMHCKOM MH(OpMaIK A CCOIMAINH AET0BOM pecchl [ py3nu,
AxkanemMun MeTMIIMHCKUX HayK I py3un, Mexnynapoanoit Akanemun Hayk, Unayctpun,
O6pazoBanus u Hckyccrs CILA.
Wznaercs ¢ 1994 1. Pacnpoctpansercs B CHI', EC u CIIA

HAYYHBIA PEJAKTOP
Jlaypu Manaranze

TJIABHBIN PEJAKTOP

Huno Muxabepumze

HAYYHO-PEJAKIHHUOHHAS KOJUJIET'UA

Urymen Anam - Baxtanr Axanaaze, Hemnu Antenasa, Tenrusz Axmerend,
Jleo boxepus, Hukomait I'onranse, [lanuko Kuntpana, 3ypad Keanumsuinu,
Teitmypa3 Jlexkasa, Jxuannyumkxu Menortu, Kapaman [laraga,
Huxonait [Tupuxananmsuium, Banstep Ctakn, @punon Toxya, Kennet Younkep,
Pamas Xenypuanu, Pynons¢ Xoxendemnnep, Pamas lenrenus

HAYYHO-PEJAKIIMOHHBLIII COBET

Muxann baxmyrckuit (CILIA), Anekcanap ['ennuar (I'epmanmst),
Awmmpan ['amkpenunze (I'pysns), Koacrantun Kunmmanu (I'py3us),
I'eopruit KaBrapamze (I'py3us), ['eopruit Kamxamuaze (I'py3us),
[Taata Kypranumze (I'py3us),Baxranr Macxymus (I'py3wust),
Tenrus Puszanc (CLUA), Jsun Onya (CLUIA)

Website:
www.geomednews.org
WWWw.viniti.ru

The International Academy of Sciences, Education, Inducstry & Arts. P.O.Box 390177,
Mountain View, CA, 94039-0177, USA. Tel/Fax: (650) 967-4733

Bepcusi: nmevyarnas. Llena: cBoOoaHas.
YcnoBusi nOANMCKH: TOAMKUCKA MPUHUMAETCS Ha 6 U 12 MecsIeB.
Ilo Bompocam moamucku odpamarbcs mo teia.: 93 66 78.
KonrakThbiii agpec: ['pysus, 380077, Tounucu, yn.Acatuanu 7, 1V stax,
Ten.: 995(32) 39 37 76, 995(32)225418,394782,
Fax:+995(32)225418, e-mail: ninomikaber@hotmail.com; nikopir@aol.com; gmn@caucasus.net

IIo Bompocam pa3MeuleHusi pekjaamMbl o0pamarbesa mo tei.: 8(99) 97 95 93

© 2001. Accounanus aAesioBoii mpecchbl ['py3un
© 2001. The International Academy of Sciences,
Education, Industry & Arts (USA)



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business
Press; Georgian Academy of Medical Sciences; International Academy of Sciences,
Education, Industry and Arts (USA).

Published since 1994. Distributed in NIS, EU and USA.

SCIENTIFIC EDITOR
Lauri Managadze

EDITOR IN CHIEF
Nino Mikaberidze

SCIENTIFIC EDITORIAL COUNCIL

Hegumen Adam - Vakhtang Akhaladze, Nelly Antelava, Tengiz Akhmeteli,
Leo Bokeria, Nicholas Gongadze, Rudolf Hohenfellner, Ramaz Khetsuriani,
Zurab Kevanishvili, Paliko Kintraia, Teymuraz Lezhava, Gianluigi Melotti,
Kharaman Pagava, Nicholas Pirtskhalaishvili, Ramaz Shengelia,
Walter Stackl, Pridon Todua, Kenneth Walker

SCIENTIFIC EDITORIAL BOARD

Michael Bakhmutsky (USA), Alexander Ginning (Germany),
Amiran Gamkrelidze (Georgia), Konstantin Kipiani (Georgia),
Giorgi Kavtaradze (Georgia), Giorgi Kamkamidze (Georgia),
Paata Kurtanidze (Georgia), Vakhtang Maskhulia (Georgia),
Tengiz Riznis (USA), David Elua (USA)

CONTACT ADDRESS IN TBILISI Thilisi, Georgia 380077

GMN Editorial Board Phone: 995 (32) 39-37-76
7 Asatiani Street, 4" Floor 995 (32) 22-54-18
995 (32) 39-47-82

CONTACTADDRESS INNEW YORK

D. & N.COM.,, INC. Phone: (516) 487-9898
111 Great Neck Road Fax: (516) 487-9889
Suite # 208, Great Neck,

NY 11021, USA

Fax: 995 (32) 22-54-18

WEBSITE

www.geomednews.org
WWW.viniti.ru



K CBEJIEHHNIO ABTOPOB!
[Ipu HampaBIeHUN CTaThU B PEIAKLHIO HEOOXOJUMO COOIIONATh CIICAYIOIINE [TPaBUIa:

1. Crarps nomkHa OBITH MPEJICTABICHA B ABYX 3K3EMIUIIPax, HA PyCCKOM MJIM AHIJIMHCKOM SI3bI-
Kax, Hale4yaTaHHas yepe3 MOoJITopa HHTEpBala Ha OAHOM CTOPOHE CTaHAAPTHOTO JINCTA C LIMPUHOM Jie-
BOTO TIOJISL B TPU caHTUMeTpa. Mcnomnb3yemblit komnbioTepHblid mpudt - Times New Roman (Ku-
puiIMLa), pasmep mpudra - 12. K pykonucu, HariedaTaHHON Ha KOMIIBIOTEPE, A0JKHA OBITH IPHIIOXKE-
Ha JHUCKeTa co crarbEi. daiin crienyer 03aniaBUTh JIATHHCKUMH CUMBOJIAMH.

2. PazMmep cTarhu 10JDKEH OBITH HE MEHEe MSATH W He OoJiee JECSATH CTPaHHIl MAITUHOIIKCH,
BKJIIOUasi yKazaTelb U pPe3loMe.

3. B cTarbe 1oKHBI OBITH OCBEIIEHBI AKTYaJIbHOCTh JAaHHOTO MaTepualia, METOIbl U PE3yJIbTaThl
WCCIIETOBAHMS U acCTeKThl UX 00CYKACHHUS.

[Ipu npencrasneHny B neyaTh HAyYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJKHBI YKa3bIBATH
BUJ U KOJUYECTBO 3KCIIEPUMEHTAIBHBIX JKUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€3001MBAHUS U
YCBITUIEHHUS (B X0J1€ OCTPBIX OIBITOB).

4. Tabmuiel HEOOXOAUMO TIPENCTABIATH B TiedaTHO (popme. DOTOKOTMU HE TPUHUMAIOTCS.
Bce uugposblie, HTOroBbIe U NMPOLEHTHBbIE JaHHbIE B Ta0JIMLIAX JOJKHBI COOTBETCTBOBATH
TAKOBBIM B Te€KCTe cTaTbU. TabnuIbl U rpaduKu TODKHBI OBITH O3aryiaBlCHBI.

5. ®otorpaduu HOIKHBI OBITh KOHTPACTHBIMHU M 0053aTEJIbHO IPEACTABICHBI B JBYX
9K3eMIUIIpax. PUCYHKH, YepTeKHU U JUarpaMMbl CIIEAYET NPEACTaBIATh YETKO BHIIIOJIHEHHBIC TYIIbIO;
(hOTOKOITUY C PEHTTCHOTPAMM - B TO3UTUBHOM H300paKEHHH.

Ha o6opore kaxI0ro puUCyHKa KapaHAAlIOM YKa3blBaeTCs €ro Homep, damMuwinsg aBTopa,
COKpaIEHHOE HAa3BaHUE CTaThU M 0003HAYAIOTCS] BEPXHSS M HUKHAS €ro 4acTH.

[Tonmnucu K pucyHKam COCTaBIISIFOTCS 0053aTeNbHO Ha OT/IEIBHOM JIMCTE C YKa3aHHEM HOMEpPOB
pucyHKOB. B monnucsax k mukpodoTorpadusM cienyeT yka3blBaTb CTEICHb YBEIUUCHUS Yepe3 OKYJILIp
WK OOBEKTHB ¥ METO OKPACKH MM UMITPETHALIUH CPE30B.

6. @amMuITK 0TEUYECTBEHHBIX aBTOPOB MPUBOJISITCS B CTAaThe 00sI3aTEIbHO BMECTE C MHUIMATIAMH,
HMHOCTPAHHBIX - B HHOCTPAHHON TPAHCKPHIILUH; B CKOOKaX OJDKEH OBITh YKa3aH COOTBETCTBYIOIIMI
HOMEp aBTOPA MO CIUCKY JUTEPATYPHI.

7. B KoHIle KaXJOW OpUTHHAJIBHON CTAThU JOJKEH OBITH MPHIJIOKEH OMOIHorpadudecKkuii
yKasarelb OCHOBHBIX IO JJAHHOMY BONpOCY paloT, MCIOJIb30BaHHBIX aBTOpoM. Crenyer ykas3arb
MOPSIAKOBBIM HOMEp, (haMIIIMIO M MHULMAJIBI aBTOPA, IIOJHOE HAa3BAHUE CTAThH, KypHaja WIN KHUTH,
MECTO M TOJ U3J]aHusl, TOM U HOMEp CTPaHHUIIBI.

B andaButHOM nopsiake yKa3blBarOTCS CHavala OTeUECTBEHHBIE, a 3aTeM HHOCTPAHHBIE aBTOPLI.
VYka3zarenb HHOCTPAHHOM JINTepaTypsl JOJKEH ObITh NMPEACTABICH B EYaTHOM BUAE WJIM HAIlMCaH OT
PYKHU YETKO M pa300punBO TYLIBIO.

8. Jlnst nonmydeHust IpaBa Ha My OJIMKALMIO CTaThs 10JDKHA UMETh OT PYKOBOIUTENS PadOThI MK
YUpEKAECHUS BU3Y U CONPOBOANUTENILHOE OTHOILICHNE, HATMCAHHBIHE WIIN HalleyaTaHHbIC Ha OJaHKe U
3aBepeHHbIE MOICHIO U MeYaThIo.

9. B KoHIIEe CTaThU JOIKHBI OBITH ITOANNCH BCEX aBTOPOB, IIOJIHOCTHIO IIPUBEAEHBI NX (hamuiiu,
MMEHA U OTYECTBa, YKa3aHbl CIIyXEOHbI W NOMAalIHUN HOMepa Teae(OHOB M ajgpeca WM HHbIE
koopauHathel. KonndecTBo aBTOpPOB (COABTOPOB) HE JTOHKHO MPEBBIIIATH MATH YEIOBEK.

10. K crarbe 10mKHBI OBITH TPUIIOKEHBI KpaTKoe (Ha MOJICTPAHUIbI) PE3IOME Ha aHTIIMHCKOM H
PYCCKOM sI3bIKax (BKJIIOYAIOIIEE CIIEAYIONINE Pa3esbl: BCTYIUIEHNE, MaTepHUa U METOJIbl, PE3YJIbTaThl
Y 3aKJIIOYEHHUE) U CIIUCOK KITtoueBbIX ciioB (key words).

11. Penakuusi octaBiser 3a co0Oil mpaBO COKpallaTh U UCHPaBIATh cTarbu. Koppektypa
aBTOpaM HE BBICBUIAETCS, BCS PaboTa M CBEpKa MPOBOJUTCS MO0 aBTOPCKOMY OPUTHHAIY.

12. HenomycTuMo HampaBiieHUE B PEJaKIMi0 padoT, MPEACTaBICHHBIX K IEUaTH B UHBIX
N3AaTeNbCTBAX WK OMyOIIMKOBAaHHBIX B IPYTUX U3IAHHSIX.

I[Ipn Hapymenun yka3aHHBIX NPAaBHJ CTATHH HE PAcCMATPHBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following require-
ments:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5
spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian
and Russian materials).

With computer-printed texts please enclose a diskette carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume, must be at least 5 pages and not exceed the limit
of 10 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results, and
review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the articles.
Tables and graphs must be headed.

5. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper.

In the subtitles for the microphotographs please indicate the ocular and objective lens magnification
power, method of coloring or impregnation of the microscopic sections (preparations).

6. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

7. Each original article must have in its closing a list of source materials used by the author, which
must include only the basic works on the given issue, numbered in succession, with indication of the last
names and first and middle initials of the authors, names of periodicals, titles of the articles or books, place
and year of edition, volume and page numbers.

List first the native authors, and then the foreign ones alphabetically. The index of foreign literature
must be typed, computer-printed or legibly hand-written in Indian or black ink.

8. To obtain the rights of publication articles must be accompanied by a visa from the project
instructor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

9. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors
could be reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

10. Articles must have a short (half page) abstract in English and Russian (including the following
sections: introduction, material and methods, results and conclusions) and a list of key words.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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REMEMBERING PROFESSOR IRAKLI PAGAVA (1918-1988)

Oniani' T, Manjavidze’ N, Pagava® K.

'Georgian Academy of Sciences, *Thilisi State Medical University, Georgia

Prominent pediatri-
cian, corresponding
member of the Acad-
emy of Sciences of
Georgia, Honored
Scientist, Doctor of
Medical Sciences,
Professor Irakli Paga-
va has made an appre-
ciable contribution to
the development of
Georgian medicine.

His scientific interests
covered following ar-
eas: age-related phys-
iology, experimental medicine, medical geography, med-
ical and psychological border-line problems, problems of
premorbid or disease-preceding states, history of medi-
cine, scientific fundamentals of diagnostics and treatment
of different diseases in childhood [1].

Already in 1940s 1. Pagava was studying frequency of
different non-infectious diseases in regions of Georgia.
Afterwards, under his guidance a large-scale research was
carried out in our country on prevalence and incidence of
allergy, revealing modulating factors. This served to some
extent as a basis for elaboration of principles of Georgia’s
medical mapping.

I. Pagava studied physiology of respiration at the early
stages of ontogenesis, in newborns and infants in norm
and pathology, peculiarities of external and tissue breath-
ing in eutrophic and dystrophic children. He distin-
guished different stages of breath disturbance in infants’
pneumonia. On the basis of the massive epidemiologi-
cal studies he was one of the first to present us the nor-
matives of arterial blood pressure for adolescents. He es-
tablished dynamics of cardiovascular parameters since
newborn period including the adolescence, peculiarities
of functioning of hemato-encephalic barrier, brain bio-
chemistry and cerebrospinal fluid in healthy eutrophic and
dystrophic infants.

I. Pagava paid great attention to the problem of the so-
called premorbid. Already in 1950s while determining nor-
matives of arterial pressure in adolescents he singled out
a group of children with labile arterial pressure, hyper-
reactors and expressed an opinion that these children might
develop morbus hypertonicus in the future. This opinion
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was confirmed later on by his own investigations (he stud-
ied catamnesis of these teenagers) as well as by other au-
thors. Nowadays there is no doubt that the significant part
of the adult hypertension starts in the childhood. He also
expressed an opinion and proved it later that a variant of
constitutional anomaly: exudative-catharral diathesis
might be considered as a premorbid of allergic diseases
and even collagenoses. Nowadays this statement is also
generally accepted. 1. Pagava was one of the first to call
for strict individualization of preventive vaccinations as
in some cases they act as triggers for immunopathologi-
cal reactions and corresponding diseases. Together with
his disciples he carried out multiple researches in order
to investigate how the immunological relationship be-
tween mother and foetus and specifically the ABO blood
groups incompatibility affect child’s health. He looked
for the risk factors including topology of connective tis-
sue which predetermines allergic predisposition in the
adolescent’s organism.

In former Soviet Union Irakli Pagava was one of the first
who commenced to investigate psycho-neurosomatic re-
lationships in pediatric clinic. Together with co-workers
he laid the foundation for detection of psychological dis-
turbances in different internal diseases in children and
adolescents and establishment of their importance in etio-
pathogenesis of various nosological entities. He empha-
sized the psychological aspects of hypogalactia. Irakli
Pagava’s investigations on significance of Dimitri
Uznadze’s “Mood” phenomenon (in the frame of D.
Uznadze’s “set” theory) in pathogenesis and modulation
of clinical signs in somatic and especially in infectious-
allergic diseases in children are of high priority.

1. Pagava is author of numerous personalia, incl. monog-
raphy dedicated to the famous public figures in medicine.
In these articles he conveyed to us a mosaic but very in-
formative picture of the newest history of the Georgian
medicine. In the textbook “Children’s Diseases” (Volume
1) a separate chapter is dedicated to the history of pediat-
rics in Georgia. Taking into account the affluence of facts,
depth of the analysis and a volume, it can be considered
as a separate, independent work culminating a large part
of the research in this field up to our days.

While drawing a creative portrait of Irakli Pagava, one
can not omit his pedagogical activities. During about 50
years he was a lecturer and then Professor of the Tbilisi
State Medical Institute and working with youth was al-
ways one of his priority activities. His lectures-workshops,



practical lessons, case studies, rounds were particular and
attracted attention not only due to the high professional-
ism, comprehensive coverage, but also due to the innova-
tive and original approach and artistic form. Gifted with
oratorical skills and inner artistry, he was implementing
the noble principles of deontology inconspicuously but
efficiently. He was supervisor and consultant, impartial
opponent and reviewer of up to 40 theses for the scientif-
ic degrees of Candidate of Medical Sciences and Doctor
of Medical Sciences. His books “Manual of Pediatrics”
and especially “Children’s Diseases” (in 2 volumes) have
become table books for many generations of Georgia’s
physicians and students.

Irakli Pagava was excellent practitioner too. He was
attended by patients from all regions of Georgia, from
different places of the former Soviet Union with com-
plicated and rare diseases, resistant to the treatment.
His erudition, extensive clinical experience, ability to
pay attention to particularities and to interpret the facts
which might have seemed inessential at first sight, in-
tuition, knowledge of the modern therapeutical ap-
proaches but at the same time cautious, reserved and
sometimes even skeptical approach towards them, abil-
ity to initiate quickly a contact with ill children and
their parents, outstanding bedside manner, making a
precise diagnosis and flawless determination of the
treatment regimen: all this contributed to his success
as diagnostician and physician and correspondingly to
his popularity.

He described a new diagnostic sign in juvenile chorea:
inability to restrain the palpebral reflex. He discovered a
phenomenon of disappearance of cerebrolytic ability of
cerebrospinal fluid in tuberculous meningitis that has quite
a diagnostic significance. In 1948 he published a paper
about the usage of corticosteroids in treatment of colla-
genoses. He proved scientifically the effectiveness of air-
therapy in the respiratory diseases.

He studied in details influence of some resorts of Georgia
such as Kobuleti, Borjomi, Bakhmaro on the reactivity of
child’s organism. Their indications and contra-indications
were established. There was shown a positive effect of
bathes with Tbilisi sulfuric water in the treatment of child
rheumatic diseases.

It can be stated with the whole responsibility that in Geor-
gia during almost 4 decades (1950-80s) no event in pedi-
atrics took place, no issue related to the children health,
development and care was solved without Irakli Pagava
acting as an initiator, performer, or consultant. Founding
of the Institute of Pediatrics (later Irakli Pagava’s name
was given to this institution), local, all-union and interna-
tional pediatric congresses and conferences, circuit ses-
sions, organizing Pediatric scientific Associations in Ba-

MEJUIIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSRI60)

tumi and Sokhumi, actualities of children health care,
opening and modernization of children hospitals and de-
partments, of laboratory of problematic puberty, of psy-
chological centre and of the center of pediatric acupunc-
ture and laser therapy, leading the work of scientific-cer-
tification councils in pediatrics: everywhere he has made
a considerable contribution.

Acting for the country and nation, Irakli Pagava did not
limit himself to pediatrics or medicine only. He partici-
pated actively in the work of the regulatory commission
of Georgian literary language, which was established by
the government regulation. He was one of the leaders of
the demographic commission at the Georgian Academy
of Sciences. He dedicated a work “Many children are
immortality of the nation” to this very painful topic.

Multiple articles in mass media, interviews, radio and TV
appearances, lectures at the society “Tsodna” (“Knowl-
edge”), activities in Tbilisi, Senaki, Martvili public uni-
versities — everywhere and every time he covered the
most vital issues — demography, children’s upbringing,
hygiene, school and adolescent. He performed duties of
the member of the editorial board of the Soviet Union
Medical Encyclopedia, actively collaborated with the
Georgian Encyclopedia, with the newspaper “Public ed-
ucation”, was member of the editorial board of the jour-
nal “Soviet Medicine”.

It is remarkable and even symbolic, that in 1987 at the
congress of Georgian pediatricians, just one month be-
fore his death, I. Pagava did a presentation “Ilya
Chavchavadze [leader of the national-liberating move-
ment in Georgia in XIX century] on child health and
upbringing”. And the last interview with him, published
after his death in February 1988, which might be con-
sidered as his testament was titled “On shaping a full-
fledged person”.

During his whole life Irakli Pagava worked without spar-
ing himself for development of Georgian science and
medicine, for the benefit of the younger generation. The
scientific results achieved by him are considerable and
some of them are even of the first priority. The problems
highlighted by him such as premorbid, puberty, comple-
mentary medicine, immune relationship between moth-
er and foetus, psychosomatic and somatopsychic con-
junctions, are quite current even for the present-day pedi-
atrics.
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A short review of scientific-pedagogical and public activities of
Professor Irakli Pagava, prominent Georgian pediatrician is pre-
sented.

PE3IOME

MAMSITH IPO®ECCOPA UPAKJINSI KAPAMAHOBH-
YA ITATABA (1918-1988)

Onuann' T.H., Manmpxasuase* H.III., ITarasa’ K.H.

TAkaoemus nayx I'pysuu; *Tourucckuii 20cy0apcmeenulil me-
ouyunckuil ynusepcumem, 1 pysus

B pabote npezncraBieH KpaTkuii 0030p HaydyHO-TIeAarormyec-
KOif ¥ 00IIECTBEHHOIT ACSATENILHOCTH BUAHOTO IPY3HHCKOTO TIe-
nuatpa npodeccopa V.K. INarasa.

HAYKA

AUTISM, THE BIG UNKNOWN

Garcia-Primo P, Martin-Arribas M.C, Ferrari-Arroyo M.J,
Boada L, Garcia-de-Andres E, Posada de la Paz M.

Rare Diseases Research Institute, Carlos Il Health Institute, Madrid, Spain

Autism Spectrum Disorders (ASD) are described as life-
long neuro-developmental disorders due to neurobiologi-
cal conditions [1,2]. Indeed, ASD is a broad concept that
includes phenotypes related with the three main charac-
teristics of autism - early onset of impairments in social
interaction and communication and unusual, stereotyped
behaviours - as defined by L. Kanner in 1943 [3].

DSM-IV-TR and ICD10 are the two major classifications
that provide some criteria for the ASD diagnosis, although
there are some overlaps between them, DSM-IV is more
extensive for clinical diagnosis and ICD10 for population
epidemiological studies [4-6]. The DSM-IV- TR includes
as ASD diagnostic categories Autistic Disorder, Pervasive
Development Disorder Not Otherwise Specified, Rett’s
Syndrome, Asperger’s Syndrome and Childhood Disinte-
grative Disorder [7,8].

ASD are usually followed by a high degree of disability
and dependence because they have very specific needs of
support related specially with communication; also many
times mental retardation and challenging behaviour are
co-morbid with these disorders. It is important that paedi-
atricians are able to recognize the signs and symptoms of
autism spectrum disorders and have a strategy for assess-
ing them systematically as well as able to manage the dif-
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ferent situations that could be presented with ASD chil-
dren and their families.

Epidemiology

A possible increase in time trend prevalence has been de-
scribed in the last years. A review [9] of prevalence studies
has contributed to explaining some of the influences on
variation among prevalence estimates. The reasons for these
differences have been postulated to be the inclusion of less
restricted criteria for ASD diagnosis - changes in diagnos-
tic criteria and development of the wider concept of the
autistic spectrum - the different methods used in epidemio-
logical studies; an increasing awareness among physicians
and parents of ASD symptoms and the availability of serv-
ices, rather than possible unidentified new environmental
influences or risk factors. In spite of it all, the possibility of
a real prevalence increase cannot be ruled out (Table 1).

The last prevalence report published [9] describes the prev-
alence and characteristics of children with ASD in the first
CDC studies (2000 and 2002) [10,11] based on the ASD
surveillance program among 8 years-old children. The
resulting prevalence (using the 2000 and 2002 combined
denominator 47,726) was 6.2 per 1,000 children (95% CI
5.1-7.1), where boys were more commonly affected than
girls (3.1:1).
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Table 1. ASD epidemiological studies

Study . .
Authors Population Age Location Results
Bertrand et Brick Township,
12001 8,896 3-10 y.o. New Jersey 40.5 per 10,000
Baird et al. South East Thames Typical autism: 30.8 per 10,000 (95 percent CI: 22.9—
2005 16,235 18m Health Region 40.6)
& PDDNOS: 27.1 per 10,000 (95 percent CI: 19.7-36.4).
ihglfrflzﬁs Staffordshic PDD: 62.5 per 10,000 (95 percent CI: 50.8-76.3) AS:
E 2001 & 15,500 2.5-6.5y.o. Eneland ’ 8.4 (95 percent CI: 4.5-14.3) per 10,000.
2005) gland. PDD-Nos: 36.1 (95 percent CI: 27.3-46.9) per 10,000
CDC (2007) - 8 y.o. 6 states of USA | Range: From 1 ASD/ AVERAGE:
222to1 ASD/ 101
Range: From | ASD/ 6.6 and 60.7 per 10,000
CDC (2007) 407,578 8y.o. 14 states of USA 303 to 1 ASD / 94 1 ASD/ 101
SC ADDM
(S"Xﬂiic;hfr‘l’gma 60.2 per 10000 children
Joyce utism a (using the 2000 and 2002 combined denominator
25,000 8y.o. Developmental
S.(2008) Disabilities 47,726)
0 _
Monitoring (95% CI 5.6-7.0)
Program)

The rapid change in prevalence of ASD from 4/10,000 to
62/ 10,000 children in the last 20 years continuous calling
the attention of scientific community. Although criteria
set and awareness to define autism have changed over the
years, these changes could not explain major differences
in reported prevalence over time.

The causes and contributing factors for autism are poorly
understood and the mechanisms of pathogenesis have yet
to be delineated. Contrary to early beliefs that autism re-
sulted from bad parent—child interactions [12], it is now
widely accepted that aberrant brain development under-
lies autism pathogenesis [13-16].

ASD are heterogencous in terms of actiology, age of on-
set, manifestation of symptoms, outcome, and co-morbid-
ity and disability with other disorders and there is no
unique risk factor that unifies the understanding of the
causation of autism [17].

Genetic studies have been intensively developed during
the last 5-10 years but with unequal results. Several mark-
ers have been identified in most of the chromosomes al-
though chromosome 2, 7 and 15 and very recently chro-
mosome 11p12—p13 [18] and lastly the chromosome 16
[19] are showing the most prominent and interesting find-
ings. Other studies have been focused on inborn metabol-
ic errors because in some metabolic rare diseases the prev-
alence of autism features is high [20].

Environmental causes such as chemical exposures to
heavy metals as well as persistent organic pollutants
(POPs) [21], and side effects from drugs as well as virus
infectious, perinatal factors and some congenital mal-
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formations [22] have been suggested as potential causes
for autism. It is likely that further understanding will
require consideration of critical windows during gesta-
tion and possibly early infancy, as well as interactions
between genetic or epigenetic predisposition and envi-
ronmental factors [17].

Biotechnological progress in all of these areas as well as
cooperative research among environmentalists and genetic
scientists will lead to promising results on the etiological
research of autism in the next future [21,23].

Autistic disorder is the most severe form of autism spec-
trum disorders (ASDs). Approximately 70% of individu-
als with autistic disorder have some degree of mental re-
tardation, and about half are nonverbal or have very im-
paired speech. Research has shown that children with au-
tism and their families have compromised quality of life
(QOL) [24] most individuals with autism cannot live in-
dependently as adults [25] and these disorders are always
linked to a considerable the public health burden. Burden
of Disease (BoD) is an important measurement and a good
health indicator that summarizes two important pieces on
health information: premature mortality and life lived with
disability, allowing the quantification of the lost health in
the population and the comparison between different pop-
ulations [26].

Although a higher mortality risk has been observed in
autism compared with the general population, there are
no deaths caused directly by the condition. Elevated death
rates are due to several causes, including seizures, acci-
dents and respiratory diseases among people with severe
learning disability [27-30].
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Surveillance and screening

The present lack of reliable data in respect of the ASD
prevalence adversely affects the identification and devel-
opment of pan-European strategies that could assist to
provide to families an earlier diagnosis, a better access to
appropriate treatment and a good estimate of the societal
and family costs.

A European project funded by DG SANCO entitled “Euro-
pean Autism Information System — EAIS” [31] is now be-
ing developed in order to address the need of early detec-
tion and the changes in the ASD prevalence across the Eu-
ropean countries. Its main mission is to improve the quality
of life of children, adults and families affected by ASD,
through early diagnosis of the condition and the creation of
a reliable information system on ASD for Europe, which
will promote the development of government policies to
facilitate appropriate and effective treatments and services.

For the time being, although retrospective reports suggest
that most parents identify ASD symptoms before

18 months of age [32] and that a diagnosis of autism can
be reliably made between 2 and 3 years of age, ASD diag-
noses are often delayed until mid-childhood. Child Neu-
rology Society practice parameter on screening and diag-
nosis of autism suggests that the following “red flags” are
absolute indications for immediate evaluation [33]:

no babbling or pointing or other gesture by 12 months;
no single words by 16 months;

no 2-word spontancous (not echolalic) phrases by
24 months;

loss of language or social skills at any age.

General developmental screening tools are appropriate for
using with unselected primary care populations and are
likely to detect ASD in many young children because of
associated language and cognitive delays, but they do not
differentiate children with ASD from those with other
developmental disorders, and data are not available on
sensitivity for detection of ASD. Tools to screen specifi-
cally for ASD also have been designed (Table 2).

Table 2. Selected Screening Measures

Instrument/ Time to Sensibility/ e
Author Age complete Specificity Availability
CHAT.
Baron-Cohen et al., 18m Smin. 0.38/0.99 | www.autismresearchcentre.com/tests/chat_test.asp
2000
M-CHAT www.firstsigns.org/downloads/m-chat.pdf;
. i 16-30m 5-10min. 0.87/0.99 www. firstsigns.org/downloads/m-
Robins et al., 2001 :
chat scoring.PDF
CAST 411 10min. | 0.88-1.0 | www.autismresearchcentre.com/tests/cast_test
Scott et al, 2002 y.o. . . . .autismresearchcentre.com/tests/cast_test.asp
PDDST-IIL. . PsychCorp/Harcourt
Siegel B., 2004 12-48m 10-15min, 0.92/0.91 Assessment(www.harcourtassessment.com)
CHAT-23.
Wong et al., 2004 18-24m --- 0.84/0.85 --

The M-CHAT [34], was designed as a screening tool to
detect high risk ASD children. Although this tool is
broadly used, there is not enough information about the
feasibility and validity in a population-based study. At
the moment, the Spanish ASD Study Group [35] is in-
volved in the transcultural adaptation of this tool into
Spanish language, adopting the original MCHAT crite-
ria and a refining procedure for the phone call after agree-
ment with the authors.

Clinical signs and diagnosis

Whereas severe social skills deficits and restricted, repet-
itive, and stereotyped patterns of behaviour, interests, and
activities are core features of all ASD, significant language
delays are characteristic of only AD and PDDNOS. One
of the most challenging aspects in recognizing ASD are
the wide heterogeneity of features in individual children.
There is no pathognomonic feature; however, a few of the
early social deficits (eg, delayed or absent joint attention)
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seem to be fairly reliable red flags for ASDs. The autism
spectrum encompasses an extremely heterogeneous phe-
notype with indistinct end points, especially at the mild
end of the spectrum. The severity of each of the core def-
icits varies significantly among children with ASDs.

Some cases are detected because of a developmental re-
gression; approximately 25% to 30% of children with ASD
begin to say words but then stop speaking, often between
the ages of 15 and 24 months [36].

There is ongoing debate over whether a categorical or di-
mensional conceptualization is appropriate for ASD. The
difficulty of such categorical conceptualization, or indeed
a bimodal conceptualization, is that the definition of the
case may be somewhat arbitrary [37]. Thus, a dimension-
al conceptualization of ASD is now commonly invoked.

The diagnosis of autism as distinct from other develop-

11



mental disabilities requires a comprehensive multidisci-
plinary approach [33]. The evaluation should include
measures of parental report, child observation and inter-
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actions, and clinical judgment. Assessments should include
cognitive, adaptive behaviour and specific autism diag-
nostic measures (Table 3).

Table 3. Selected diagnosis instruments

Aspects Evaluated Type of test Instrument/ Author Age
GARS (Gilliam, 1995) 3-22y.0.
Parents
) ) ADI-R (Le Couteur et al., 1989;Lord et al.
. interview >18m. (mental age)
Autism symptoms 1994)
Observation | CARS (Schopler et al., 1988) >24m.
Instrument | ADOS-G (DiLavore, Lord & Rutter, 1995) >36m. (mental age)
Parents MacArthur Communicative Develpment
Speech/Language interview Inventories (MCDI; Fenson et al.,1993)
Development Observation | Communication and Symbolic Behaviour It is applicable for
Instrument | Scales (CSBS; Wetherby & Prizant,1993) non verbal children
Bayley Scales ofInfant Development 11
<42m.
» Observation | (1993)
Cognitive Development i i i i
Instrument | Leiter-Revised (Roid & Miller, 1997)
Merril-Palmer R (Roid y Sampers, 2004)
Adaptative Behaviour Parents Vineland Adaptative Behavior Scales 0.18
-18 y.o.
Level interview (Sparrow et al., 1984) Y
Treatment Support to families and community empowerment are

The National Research Council recommends intervention
at the time the diagnosis is initially suspect [38].

Due to the inexistence of an aetiology based interven-
tion for Autistic Spectrum Disorders (ASD) families
and professionals are exposed to diverse and sometimes
conflictive recommendations when they have to decide
the most adequate alternative for treatment. For the first
time in Spanish and updated to 2007 an ASD Study
Group from the National Institute of Health Carlos III
has analyzed and reviewed more than 20 different in-
terventions summarizing scientifically afterwards treat-
ment guidelines for this population [39]. At this time
there is not a treatment algorithm with an accurate avail-
able evidence. In general, based recommendations of
each intervention are in the weaker degrees of EBM
classifications. Nevertheless, there is widespread agree-
ment to stress that education, with special incidence in
the development of communication and social compe-
tence, with community support are the main means of
treatment nowadays. Depending on individual needs,
this can be complemented, with medication, behavioural
approaches and cognitive behavioural therapy for as-
sociated psychological problems in persons with high-
er cognitive level.

12

essential elements for the quality of life of persons
with ASD.

It is clear that the road ahead is very challenging. ASD is
now the second most frequently occurring serious devel-
opmental disability in the United States after mental re-
tardation [9]. Paediatricians should become concerned if
children show deficits or delays in milestones or if behav-
iours typical of ASD are observed during an office visit.
A variety of general developmental screening tools are
available to practitioners. In an ideal world, developmen-
tal surveillance would be practised by paediatricians from
infancy and families would not have to wait long periods
for diagnostic assessments.

It is also very important that paediatricians know how to
deal with the difficulties that these disorders could present.
In the same way, they must be aware of local resources
that can assist in making a definitive diagnosis and in
managing, ASD.

It is argued that research into autism has a priority in the
broader field of developmental psychopathology because
it carries the promise of throwing light on causal mecha-
nisms that apply beyond the syndrome of autism [40].



GEORGIAN MEDICAL NEWS
No 3 (156) 2008

In conclusion, there are several difficulties and challeng-
es to understand the magnitude of ASD such as a better
case definition, the prevalence of the disorder, the social
consequences of this disability, the need of good screen-
ing and diagnostic tools and new medical and educational
interventions. Despite major difficulties autism research
should continue to offer hope. It will help to direct deci-
sions by policymakers, raise interest among researchers,
and help to develop better and a wider range of evidence-
based intervention techniques.
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SUMMARY
AUTISM, THE BIG UNKNOWN

Garcia-Primo P, Martin-Arribas M.C, Ferrari-Arroyo M.J,
Boada L, Garcia-de-Andres E, Posada de la Paz M.

Rare Diseases Research Institute, Carlos III Health Institute,
Madprid, Spain

Autism is a common disorder of childhood. Yet, it often remains
unrecognized and undiagnosed until or after late preschool age
because appropriate tools for routine developmental screening
and screening specifically for autism have not been available.
Paediatricians have an important role in early recognition and
evaluation of autism spectrum disorders because they usually
are the first point of contact for parents. It is important that
paediatricians are able to recognize the signs and symptoms of
autism spectrum disorders and have a strategy for assessing them
systematically. But paediatricians have also a role in chronic

MEJUIIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSRI60)

management of these disorders. The objective of this paper is to
show a general view of the autism spectrum disorders (ASD)
state of knowledge nowadays as well to stress the need of early
detection and treatment of these disorders in order to improve
better evolution and prognosis.

Key words: autism, autism spectrum disorders, epidemiology.
PE3IOME
AYTHU3M - BOJIBIIOE HEM3BECTHOE

Iapcuna-Ilpumo I1., MapTun-Appadac M.C., ®eppapu-Ap-
poiio M.X., Boana JI., I'apcua-ne-Anapec E., ITocana ne 1a
a3 M.

Hccreoosamenvckuii uncmumym peoxkux oonesnetl, Mncmumym
300posvs um. Kapnoca 111, Maopuo, Hcnanus

AyTH3M JIOCTaTo4HO YacToe 3aboneBaHue y aereil. OgHaxo,
JaCTO OCTAeTCsl HEPACMO3HAHHBIM M HEJUArHOCIMPOBAHHBIM
BIUTOTB JIO FJTH TIOCJIE TIO3/IHETO JOIMIKOIBHOTO BO3PACTa BBULY
TOTO, YTO HEOOXOANMBIE METOIBI JUIsl CKPHHWHTA HaPyIISHUH
pa3BUTHA U, B OCOOCHHOCTH, CTEHU(DUIHBIX AJS BBHIIBICHHS
ayTu3Ma HEeJOCTaTOYHO JOCTYHHEI. IleanaTpsl urpaioT 3HaYH-
TeNbHYI0 PONb B PaHHEM pPACIO3HaBAaHMHU M OIEHKE CHEKTpa
HapyUIeHNH, XapaKTepHBIX I ayTH3Ma, TaK KaK OHU MEPBEI-
MH KOHTAKTHPYIOT C poauTensimMu. Becbma BakHO, 9TOOBI Te-
JIUATPBl YMENN PAaclo3HaBaTh NMPH3HAKH 3THUX HApPYHUICHUH H
HMMEIN CTPATETHI0 X CUCTEMATUUYECKOH O1leHKH. B TO ke Bpe-
Ml e IUATPhI 1OJDKHBI yMETh 00€CTIeunBaTh MOCTOSHHBIN KOH-
TpoJib 3TUX HapyuieHui. Llenb cTaTbu - NpeacTaBUTh COBpeE-
MEHHOE COCTOSHHE BOIPOCA, MOJUYEPKHYTh 3HAUCHNE PaHHEH
JUATHOCTUKY [T yCIIEITHOTO Je4eHUsI O0JI€3HU U MPOTHO34.

JIEYUTDb WJIHN HE JIEYUTb NIOAPOCTKOB
C CUHJIPOMOM BETETATUBHOM JUCTOHUN?

I'puropres K.H.

Poccuiickuii 2ocyoapcmeennulii meOuyunckull yHugepcumem, kageopa neouampuu ¢ UH@GeKYuoHHbLMU
3abonesanuamu y oemell pakynomema ycosepuiencmeoganus epaveil, Mockea, Poccuiickas @edepayus

Cunnpom BereratuBHoM quctonun (CBJI), B Tom uncne y
JIeTel U MOJIPOCTKOB, B HACTOSIIEE BPeMsl ONpeaeIsaeTcs
KaK HapylICHUE BEreTaTUBHOW PEryJsiiiuy paboThl BHYT-
PEHHHX OPTraHOB (CepJEUHO-COCYUCTOMN CUCTEMBI, Opra-
HOB NHILEBAapEHNUs, AbIXaHUs, JKeJe3 BHYTPEHHEH ceKpe-
LUU U Jp.), CIOKHOTO B3aUMOJICHCTBUSI CETMEHTAPHBIX,
HAJICETMEHTAPHBIX M AaBTOHOMHBIX MECTHBIX BET€TaTUB-
HBIX CTPYKTYD [4,5].
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Bormpoc o cytn CB/] n ero naubosnee pacrnpocTpaHeHHOM
BapuaHTe HelpouupKysTopHoi aucronun (HL) y neteit
HE MMEET OJTHO3HAYHOIO BOCHPHUATHS B MEIUATPUUECKON
cpeze, a TeM 0ojiee y CIenUaNucTOB Pa3HbIX HAIIPaBIeHUH.
B nuckyccun, pa3BepHyBILEHCS Ha CTPaHUIAX JKypHaja
«ITenmarpusi» [8]. CB/I paccmatpuBaeTcs IpeUMyIECTBCH-
HO KaK IIOIPaHUYHOE COCTOSIHHE MEXIY 310pOBbeM H 00-
JIE3HBIO, CBOETO POJIa KOHTUHYYM MEPEXOIHBIX COCTOSHUI.
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CB/l B Mennko-OMOJIOTHUECKOM IUIaHE paccMaTpuBa-
eTcsl KaKk OTKJIOHEHHUE YPOBHSA 3/I0POBbS, C TOUKHU 3pe-
HUSI CTaTHCTHKY — 3a0oneBanue (pukcupyercs: BbIOO-
pOYHO), B KIIMHUYECKOM OTHOIICHUH - (QYyHKIIMOHAIb-
HoOe cocTosiHHe. /lnarno3 BepupuIupyIoT KaK epBUY-
HY0 coMaTo(GOpMHYI0 TuC(yHKIINIO BETeTaTUBHOI He-
pBHoii cuctemsl (MKB X- F45), HeitpouupkynstopHyto
actenuto (G 90), runorensuto (I 95) nnu kax Bropny-
HBIIl CHHIPOMOKOMIIJIEKC B pe3yJbTaTe MCUXOIMOIHO0-
HaJIbHBIX BO3JEHCTBUH, TpaBM, MEPEHECEHHBIX COMa-
TUYCCKUX 3a00JIeBaHUl, SJHIOKPUHHON MEPECTPONKH.
CBJl — oOsi3aTenbHBI KOMIIOHEHT TaK Ha3bIBAaGMBIX
MOTPAHUYHBIX COCTOSIHUHN Y MTOAPOCTKOB — PACCTPOMCTB
ajlanTaiu, XpOHMYEeCKOro crpecca, 3a00JeBaHui Ha
CTaJMM HaYaJIbHBIX WM CYOKIMHUYECKHUX MPOSIBICHUH,
HEBPO30B, «MaJIBIX» NCUXUYECKUX PacCTPOICTB, Aua-
Te30B u T.4. [1,7,9].

B moapocTkoBo# mpakTUKe yalle NPUXOAUTCS CTaKH-
BaThCS C TOJMOPTAaHHBIM BAPHAHTOM I HETIOCPEICTBEH-
HO ¢ CBJI. Hepeaxu cirydyan M30IMPOBAHHOTIO MOpaske-
HUS OT/ICNbHBIX OPTaHOB WM CUCTEM. TUMTUYHBIM Mpe]-
craButeneM nocneanux spisercs HIJ — wactHoe npo-
SIBIIGHUE TUCTOHUU aBTOHOMHOM HEPBHOU CHCTEMBI, TIPU
KOTOPOM UMEIOTCS AU3PETYIATOPHBIC U3MEHEHUS IPEUMY-
IIECTBEHHO B CEP/ICYHO-COCYAUCTON CUCTEME.

Ha npaxtuke npumeHsieTcst KIIMHIYecKas KiiaccuuKanus
CB/, mpemnoxennas eme B 1986 roxy bemokons H.A.,
Ky6eprep M.b. [2]. Ho Ha mpakTuke y TOAPOCTKOB YaIle
JMarHOCTHPYIOT U COOTBETCTBEHHO KOPPUTHUPYIOT H30IH-
poBaHHBIe KITUHIYecCKne BapuaHTel CBJl, Takne xak Be-
reTaTHBHAS ACTEHUS! KOHCTHTYIMOHAJIBHO OOYyCIOBIIEH-
Hast, HI/I, cunapomM HeMpOreHHON runepBEeHTHIIALNH,
BEHO3HBIE IepeOpabHbIe JUCPETYISAINH, (PYHKIIHOHAIb-
Hasl JUCTIeTIcnst, UC(YHKIUSA OMIMAapHOTO TPaKTa, CHH/I-
POM pa3ipa)keHHOTO KULIEYHUKA, HEHPOTeHHbIN MOUEBOI
ITy3BIPb U 1P.

TunuaasiME KITHHIYeCcKUMH Mapkepamu CB/] mpusHa-
HBI neanruu, Kapauanruu, KKUIEIHAast KOJINKa», Tep-
MOHEBPO3, CHHKOIIE, BECTHOYIOMAaTHsI, METEOUyBCTBH-
TEIBHOCTb, IECUHXPOHO3. Bee 3T cocrosnus, Habm0-
JaeMbI€ B TIOJPOCTKOBOM BO3pacTe, OOBIYHO XapakTe-
pH3YIOTCS pa3sHOOOpa3HOW, AMUTENBHON, TPYIHO KyIIH-
pyeMoi MEIMKaMEHTO3HBIMH CPEACTBAMM, KIWHHUYEC-
KON CHMIITOMaTHUKOM.

BereraTuBHO-cocyaucTtas IUCHYHKIUS y MOIPOCTKOB
4acTo MpoTeKaeT Ha GoHe AucMoporeHes3a, 9To KacaeT-
Cs KaK apTepUaNIbHBIX, TAK U BEHO3HBIX JTUCIUPKYJISIINH,
OTIPEICTSIFONIMX XapaKTep COCY/MCTO-MO3TOBOM Hel0CTa-
TouHOCTH [13]. O0sI13aTeIIbHO UCKITIOYAIOT MaJIbIe aHOMa-
JIMH PA3BUTHUS CEPJIIA, MPEXK/IE BCErO MPOJIANIC MUTPAIIb-
HOTO KJIamana u ap. [3].
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Kommuieke uccnenoBareiabCkuX METOHUK, UCTIONb3Y MBI
y ToipocTKOB JIst BeIsiBeHust CBJI, nocratouHo oOmm-
pen. Benbs CB/] — nuarno3s uckimtouenus. [loatomy B kpyr
o0cIieoBaHusI 00BIYHO BKIIFOYAIOT TICHXOHEBPOJIOTHYEC-
KHe, KapAHOJIorHYecKue, ypoHedponornieckue, ractpo-
SHTEPOJIOTHUECKHUE U, 110 ITOKA3aHUSM, UHbIE UCCIIEI0Ba-
Hust. He creyer 3a0bIBaTh 0 BOBMOXKHOCTH aTUITUYHOTO
TeYeHUst THPEKIMOHHBIX 3a00eBanuii. Cpean obs3aress-
HBIX METOJIUK - KapIHOMHTepBaorpadus 1 GyHKIMOHAITb-
HBIC TECTHI C (PU3NUCCKOM Harpy3koil. J[marHocTuieckoe
3HauUCHHE MMEET OIpe/IelICHHE Y JIeTeH U MOJAPOCTKOB C
BEreTaTUBHBIMHU AUCHYHKIUSIMU COJIEPIKaHHsI OKCHIA a30-
Ta B iepudepnueckoii kposu [11].

B okoHYaTEILHOM BapuaHTE HEOOXOIMMO PEIIUTh, KTO U3
CICIMATMCTOB OyIeT KypupoBaTh OosibHOTO. [Ipeamnouru-
TEJIBHO, YTOOBI 3TY MICCHUIO BBITIOHSLI BpaY-TICIUATP UIN
CEMCHHBIN JIOKTOP; Y3KHE CICIUATUCTBI MPUBICKAIOTCS
K COCTaBJICHUIO CXCMBI ATAITHOM Tepanuu ¥ IpOoQUIaKTH-
ku. VckimoueHue - mepBUYHAs KapauaabHasl, ICHXOHCB-
pOJIOTHYECKAsl HITH TaCTPOIHTEPOIOTHYCCKAS TTATOIOTHSL.
ITo muenuto PymsianieBa A.I. u [Tankosa JI.J1. [14], uTo-
OBl UCKITIOUNTD «Oer» 6ompHoro CBJI mo cnenmanuctam
CJICZIyeT TOTOBUTH Bpaua-BEreTONOra.

Borpoc B 3aroJioBOK CTaThby BEIHECEH HE CIyYalHO: Jie-
YUTH WM HE JICYUTh MOIPOCTKOB. Bee cBsi3zaHo Bocmpu-
HumaeT ju Bpad CB/] kak Oosie3us uinu Het. He Bee Bpa-
YU CEepPhE3HO OICHHWBAIOT MOCIEICTBUS MPOOJIEMEI Tie-
pexonHbIX cocTosHui, cuntas CB/] cBoero poxa 60me3-
HBIO pocTa. OHAKO, CO3JaHNE YCTOMYHUBBIX MATOTCH-
vEIX cucteM (YIIC) B BRICIIUX OTHENaX HEPBHOW CHC-
TEMBI B TIOJPOCTKOBOM BO3PAacTe JIETKO BOCIPOU3BOIN-
Mo B Oonee crapmiem. [loaTomMy cienyer npu3HaTh He-
00X0IMMOCTH 00CIIeTOBaHUS 1 CBOSBPEMEHHOTO Jiede-
HHS TaKUX MOAPOCTKOB. OTHAKO BO3HUKACT JIPYTast IPO-
OeMa — «HE 3aJICUUThY.

B GonmpmmHCTBE CaydaeB JydmIe WATH IO CXEMeE MoCTe-
TIEHHOTO YBEJIMUEHUS JIEUEOHBIX HATPY30K, T.€. HAUNHATH
C MaJIBIX, JIy4IlIe HEMEIUKaMEHTO3HbIX Ha3HaueHni. Ho
TIPY HAJTMINH CEPbE3HBIX KIIMHIYECKNX MPOSBICHNI (CHH-
KOIIE, CHMIIaTHKOAAPECHAIOBBIC MITH BarONHCYJISIPHBIE KPH-
3bl), OTPAHUYUTHCS HEMEINKAMEHTO3HBIMH HA3HAUCHNUS-
MU BpSIZL JIU yAACTCS, TIO3TOMY HCIIOIB3YIOT MpEenuMyIIie-
CTBEHHO APYTOH MPUHIMII: «OT OOJBIIOTO K MATIOMY».

Jledenue Bcerga KOMIJIEKCHOE M yYUTHIBAET MCXOTHBIN
BEreTaTUBHBIN TOHYC. BKITIOUaeT cTporuii pexum JiHs, noj-
HOLICHHBIN OT/IBIX, PALMOHATBHOE MUTAHKUE, PEryInpoBa-
HUE (PU3NIECKUX U YMCTBEHHBIX HArPY30K, IICHXOTEPATHIO,
(u3noTepanuio, GUTOTEPATHIO, METUKAMEHTO3HOE JIeue-
HUE (TPaHKBIIIN3AaTOPHI, HEUPOJIICNTHKH, HeHpoMeTadomm-
YeCKHE CTUMYIISTOPHI ). JledeOHast moMoIIb Py BEreTaTHB-
HBIX KpH3aX Yy JIeTeH yUUTHIBACT XapaKkTep Kpu3a.
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Ta6ﬂuz¢a 1. HeomnooicHble u nianHogvle HA3HAYEHUs. npu eecemantu6nvblx Kpuszax y Oemell

CHUMIAaTHKOAAPEHAJIOBBIH KPH3
IcuxoTepamnus u cegaTBHAs QUTOTEpAIUS
TpaHKBUIN3aTOPBI — CEAYKCEH, PENaHIMYM

Barouncyasipubiii kpu3
[TcuxoTepanus u cegaTHBHAS QUTOTEpAIUS
Amusnn

CoHamnakc AJtanToreHsl — HaCTOHKA AJICYTEPOKOKKA, )KEHBILIEHS U JIp.
CenykceH+CcoHamaKe Benmonn, OemnaraMmuHan
IMuppokcan AHTHTHICTaMUHHBIE TIpenapaTsl (IPH aJIJIePTHN)

O63upan (0,5-1 Mr/kr-paszoBast 103a) ATponuH 1/

Tabnuya 2. Memoowt ¢usuoneuernuss doemet, 6onvuwvix CBI/[

IIpounenypsi Baroronust CHUMNATHKOTOHUSA
JlexapcTBEeHHBIN 5% p-p Ca xnopuza 2% p-p sydunnmHa
anekrpodopes Ha 1% p-p xoenna 2% p-p mamaBepHHa
BOPOTHHUKOBYIO 30HY 1% p-p me3aToHa 4% p-p Mg cynbdara

1% p-p nubazomna
[TeMIT - +
DJIEKTPOCOH NmnynbcHeiii Tok ¢ yactotoit 10 100 I'n | MmnynbeHbIi Tok ¢ yactotoi g0 10 '
Tepmopenakcaust B anbda- | - +
Karcyine
Tabnuya 3. Memoowt soooneuenus demeil, bonvhwvix CB/]
CBJ
Baroronust CuUMIIATHKOTOHUS
MeTtoabl

Bansusl Kucnoponusie VYriekucisle

CorneHo-XBOMHbIE Cynbduansie

JKemuyxHbie Momno-6pomHbie

C Hacrosimu u3 Oepe30Boro, Cyxue paoHOBBIC

CMOPOJIMHOBOTO JIUCTA, OEIOKOIBITHUKA [Mandgeiinsre

C HacTosIMH U3 MATHI, XBOH, BAJIEPHUAHBL, C
CyIIeHuTIel (HOXKHBIE)

Hymn HupkynspHblit [Ibu1eBoit

Uronpuaterit JloxaeBoit

Kontpactasrit HupxynspHblit

CrtpyeBoit Beepnbrii

Hym Hlapko

[onBomubIil Mym-mMaccax (CTapimit

BO3PAcCT)

B «MexnpuCTymHBIA TIEPUOI» Ha OCHOBE COXPAaHCHUS
panMoOHaIBHOTO PeKUMa THS METOIUKH BBIOOpA: a/ar-
TOTEHBI, HOOTPOIHBIE CPENCTBa, KOYH3UM Q, caHaIus
XPOHUYECKUX 04YaroB MH(MEKINH, HeCTeNu(uIecKue
cpencTBa BO3AEHCTBYSA U T.1. B mocnenune roast 60716-
mIoe 3HaYeHUE MPUAAIOT KOPPEKIIUN BHYTPUKICTOIHO-
TO PHEeprooOMeHa y JeTeil ¢ HapyIIeHUSIMH BEereTaTHB-
HOTO TOMEOCTa3a, MPUYEeM B KadeCTBE CPEACTB PEKO-
MEHIYeTCS KOMIUIEKCHOE NMPUMEHEHHE MaHToraMa U
ampKapa [12].

Jiss BOCCTAaHOBJICHUS PETYAATOPHBIX (QYHKIMIA HE00XO-
JIMMBI TTOJTHOIICHHBIN COH, 3aHATHA TMMHAcTHKOH, JIDK,
Maccak. PeXXuM muTaHUsS BKIIFOYAET: KPaTHOCTB, pa3HO-
o0pasue MpoAyKTOB, KOHTPOIb BOJHON HArpy3KH, 00s13a-
TebHBIC BUTAMHUHBI 1 MHKPOXJIEMEHTHI, TIPH HEOOXOH-
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MOCTH Ha3HA4aIOT JIe4eOHbIe CTOMBI. MCKITIouaroT BBICO-
KOKaJIOPUIHBIE TIPOTYKTHI.

B nmerckoii mpaKTHKE HCIIONB3yeTCs IMUPOKUI HAbOP ab-
TEepPHATUBHBIX MeTonoB jedeHus CBJl, uro Bo MHOTOM
OTIpeIeTIICTCSI BO3SMOKHOCTBIO JIedeOHOM Oas3bl M Halu-
yreM o0ydeHHBIX crienuanicToB. K 0a3ncHbIM MeTonam
JICYCHUST OTHOCSITCS:

¢usnorepanus (BomoieueHNe, IEKTPOCOH, Ja3epoTepa-
s, SIEKTPOOpe3 IEKAPCTBEHHBIX BEIIECTB U Jp.);
kunesutepanus (JIOK, maccax u ap.);

MaHyaJIbHasl Tepanusi ¥ ocTeonarus, pedekcorepanus-
UTJIOyKaJIbIBAaHHE;

SHTEPOCOPOLNS, «TaJOTEPANuUs), CCHCOpHAas KOMHATa,
anb(a-Karcyna, CTOyHTeparus;

¢duTOTEpanHA, TOMEOTIATHS;
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anu-, TUPYJ0-, IITIOTEpartusi;
JeyeOHas MeJaroruka, MCUXocoMaTHYecKas: MeIUIIMHA,
Ouonoruyeckast oOpaTHasi CBsI3b;

CaHaTOPHO-KypPOPTHOE JICYEHHE, METEONPO(pIIIaKTHKA, 3a-
KaJIMBaHHE U JIp.

Br100op KOHKpeTHOW MeToANKH (pH3K0- M, 0COOCHHO BO-
JIOJICUCHUSI, OTIPE/ICIISICTCSl XapaKTepOM BEreTaTUBHBIX
U3MEHEHHH CepJeuyHO-COCYIUCTON CUCTEMBI y OOJILHOTO
pebenka (Tadnuna 2 u Tadnuna 3).

CenaruBHas Tepanusi 0ObIYHO Oa3MpyeTcst Ha CPEeNICTBAX
pacTUTEIBHOTO poucXokacHHUs. [Ipemaparsl BoIOOpa: Ba-
JepuaHa, MyCTHIPHUK — OOBIYHO IKCTPAKTHI, TPABBI — K-
CTPAKT MAacCU(IOPHI KUAKHUN, 3Bepo00si — HETPYCTHH,
KOMOWHHUPOBaHHbIC CPE/ICTBA — CAHACOH, IIEPCEH, JTOPMHII-
JIaT, HOBOIIACCHT, a Takxke (urocOopbl — mandei, 6os-
PBHIITHUK, BajJepuaHa, MyCThIPHUK, 3Bep000il U Ap. KOM-
OuHanuu, pUToUail, KOKTCHIN, OaTb3aMBbl.

[Mockonbky mpu CBJ wacTo peructpupyercst HOBBIIICH-
Hasi MET€OYyYBCTBHUTEILHOCTb, TO IPAKTUYECKOE 3HAYCHUE
UMEET MPUMEHEHNE CIIEIMATBHBIX MEP METEOoIpodHIaK-
THKH, BKIIIOuast 6apoTpeHupoBku [6, 10].

Beraenum HeoOXoauMBbIe yCA0BUS s 3(HPEKTUBHO-
0 BOCCTAHOBHUTEIBHOTO JICYCHHUSI JIETEH U MOAPOCT-
koB ¢ CB/I, ucrnonp3yeMble B YCIOBHIX KIMHUYEC-
KO MpaKTUKU:

BBITTOTHEHUE NH/IMBUTYaTbHOM TPOTrpaMMBbI TEPATIAH, yIH-
TBIBAIOIIICH OCOOCHHOCTH OOJIC3HH, KOHCTHTYIIHH, PEaKTHB-
HOCTH OpPTaHM3Ma, B TOM YHCJIE TIEPEXOTHBIX COCTOSHHIA;
CTPOTOE U ITOCIIEIOBATEILHOE BBITIOIHEHUE KOMILIEKCA
PEXUMHBIX U JIEIEOHBIX MEp, BKIIIOYask BOCCTAHOBHUTEIb-
HBIM mepuop (MCTOIb30BAHNE CAaHATOPHO-KYPOPTHBIX
(hakTopoB);

PO HUIAKTHKA PEIUINBOBY U YIaCTHE B MHIUBHIYyallb-
HOH IPOrpaMMe 0310POBJICHUSI.
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SUMMARY

ISTHERE ARE NEEDS TREATING THE ADOLESCENTS
WITH SYNDROME OF VEGETATIVE DYSFUNCTION?

Grigoryev K.

Russian State Medical University, Physicians’Advance Training
Faculty, Chair of Pediatrics with Infection Diseases, Moscow,
Russian Federation

Article presents the pathogenesis aspects and clinical data of
adolescents with syndrome of vegetative dysfunction. The
authors observe the structure of different clinical forms, reflect
on conditions and situation, when adolescents needs a stable
complex of etiopathogenetic therapy to control autonomic
nervous system dysfunction.

Key words: adolescents, syndrome of vegetative dysfunction,
nervous system.

PE3IOME

JIEUUTDb WJIN HE JIEYUTH NOJAPOCTKOB C CUH/-
POMOM BETETATUBHOM TAUCTOHUM?

I'puropres K.H.

Poccuiickuii eocyoapcmeennbvlil MeOUYUHCKUL YHU8epcumen,
Kagedpa neduampuu ¢ UHGeKYyUOHHbLIMU 3a001e8aAHUAMU Y Oe-
metl hakynvmema ycoseputencmeosarnus epayeti, Mockea, Poc-
cutickaa Pedepayus

B crarpe npenicTaBieHbl HaTOr€HETHYECKHE ACTIEKTHI M KITHHIIEC-
KH€ TIPOSBICHNUA Y MOPOCTKOB C CHHIPOMOM BETETaTHBHON JIHIC-
ToHnH. ONHCHIBAETCS CTPYKTYpa Pa3INIHbBIX KITHHUUECKUX (Gopm,
00CyKIar0TCsI 00CTOSITENHCTBA, MPH KOTOPBIX TMOAPOCTKY HYK/a-
I0TCS B KOMITJIEKCE 3THOMATOTeHETHUE CKUX MEPOTIPUSITHIA C IENTBIO
HOPMAaJN3aIMH JUC(YHKIMI aBTOHOMHOH HEPBHOM CHCTEMBI.
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ASSESSMENT OF TRAUMATIC BRAIN INJURY
AND ANTERIOR PITUITARY DYSFUNCTION IN ADOLESCENTS

De Sanctis V, Sprocati M, Govoni M.R, Raiola* G.

Dept of Reproduction and Growth-Pediatric and Adolescent Unit, St. Anna Hospital, Ferrara, Italy;
*Dept of Paediatrics, Pugliese- Ciaccio Hospital, Catanzaro, Italy

Traumatic brain injury (TBI) is a non-degenerative, non-
congenital insult to the brain from an external mechanical
force causing temporary of permanent neurological dys-
function, which may result in impairment of cognitive,
physical and psychosocial functions [5,6].

The overall incidence of TBI in developed countries is about
200/100.000 population per year [17]. The highest incidence
of TBI is among subjects aged 15-24 years. Incidence rate
for males is almost twice that for females, with the highest
male:female ratio occurring in adolescence and young adult-
hood (1.2:1 and 4.4:1, respectively).

Data from the Italian Ministry of Health show that ap-
proximately 300-500 per 100.000 Italians are admitted to
hospital each year for either TBI or subarachnoid haem-
orrhage with an annual mortality of 20 per 100.000; 90%
of these TBI are of medium severity [2].

Approximately 50% of TBI in adolescents are the result
of motor vehicle, bicycle falls and sports accidents.

TBI has been associated with hypopituitarism and preco-
cious puberty. Hypopituitarism may be either partial or
complete and its clinical manifestation may be mild, mod-
erate or severe depending on the number of pituitary hor-
mones affected, rapidity of its onset and age of the pa-
tients.

In adults, the prevalence of specific pituitary deficits ob-
served in TBI patients with pituitary dysfunction is as fol-
lows:
¢ growth hormone deficiency (mean: 30.1%; range
14.6% - 60%);
¢ gonadotrophin deficiency (mean 28.8%; range 2.1%
- 62.5%);
e corticotrophin deficiency (mean 18.5%; range 0 —
44.8%);
¢ thyrotrophin deficiency (mean 18.5%; range 3.6% -
31%).

Nearly 75% of patients have an isolated hormonal defi-
ciency, 21.9% a multiple deficits and 3.4% of patients have
panhypopituitarism [5,6]. Diabetes insipidus (DI) is
present in 2.7% of patients.
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The frequency of these complications in adolescents and
young adults is not yet well known. From a systematic
review of the literature we found only few case reports or
small case series highlighting a link between TBI and the
occurrence of hypothalamic-pituitary hormone abnormal-
ities [1,10-12,16,17,19,20].

Aimaretti et al [4] studied a population of adolescents and
young adults 3 and 12 months after TBI. At 3 months,
hypopituitarism was present in 34.6%. Total, multiple and
isolated deficits were present in 8.6, 4.3 and 21.7%, re-
spectively. DI was present in 8.6% patients and mild hy-
perprolactinemia in 4.3%. Unlike the previous study in
adult population, the follow up at 12 months after TBI
demonstrated a substantial stability of the pituitary altera-
tion or normal pituitary function.

Recently, Bondone et al [7] studied the occurrence of
hypothalamic-pituitary dysfunction (HHD) in 65 patients
(age: 10-18 years) hospitalized in the Neurosurgical and
Intensive Care Unit of Regina Margherita Children’s
Hospital (Turin): 22 patients have been evaluated with-
in the first 72 hours from TBI, 43 patients 1 year or more
after TBI. Among the 22 patients evaluated in the acute
phase of TBI, 6 (27%) had HHD: 2 had low T3 syn-
drome, 2 cerebral salt wasting syndrome and 2 both the
conditions. Among the 43 patients evaluated 1 or more
years after TBI, 6 (14%) had HHD: 3 had GH deficien-
cy, | ACTH deficiency, 1 LH e FSH deficiency, 1 preco-
cious puberty [7].

In the past, the risk of developing pituitary dysfunction
was considered as strictly dependent on the severity of
TBI, particularly when associated with skull and facial
fractures, cranial nerve injury and a prolonged period of
unconsciousness [8,10]. Nevertheless, some patients with
mild TBI may develop a HHD [1,13,17].

Classification of the severity of head injury

The Glasgow Coma Scale (GCS) is the most widely used
clinical classification of TBI severity [18]. GCS is based
on the patient’s response to various stimuli (Table 1). Clin-
ical severity of TBI is also defined by duration of loss of
consciousness, loss of memory for events immediately
before or after the accident and identified intracranial le-
sions [5].
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Table 1. Glasgow Coma Scale score

Eye-opening response
Spontaneous

To speech

To pain

No response

— N WA

Verbal response
Oriented

Confused conversation
Inappropriate words
Incomprehensible words
No response

— N W A W

Best upper limb motor response
Obeys commands

Vocalizes pain

Withdraws

Abnormal flexion to pain

Abnormal extension response to pain
No response

— N Wk 0N

A GCS score < 8 indicates severe TBI, whereas 9 to 12
indicates moderate TBI and 13 to 15, mild TBI. One of
the limitation of GCS is that it can be 15 (normal) even
after a mild TBI. As a result, using the GCS score as an
assessment of injury severity in this group is difficult.

Table 2 classifies the severity of intracranial injuries on
the basis of the child’s history and the findings at physical
and neurological examination. The inclusion of the GCS
provides more information to assist in triage, treatment
and prediction of outcome.

Table 2. Classification of severity of intracranial injury

Asymptomatic.
Mild headache
MILD

Three of fewer episodes of vomiting
Glasgow Coma Scale score of 13 to 15
Loss of consciousness for less than 5 minutes

Progressive lethargy
Progressive headache

Post-traumatic amnesia
Post-traumatic seizure
Multiple trauma

Serious facial injury

Signs of basal skull fracture

MODERATE

Suspected child abuse

Loss of consciousness for 5 minutes or more

Vomiting protracted (more than three times) or associated with other symptoms

Possible penetrating injury or depressed skull fracture

Glasgow Coma Scale score of 9 to 12

Focal neurologic signs
Penetrating skull injury

Palpable depressed skull fracture
Compound skull fracture

SEVERE

Glasgow Coma Scale score of 8 or less

The GCS score and cranial computed tomography (CT)
are the current gold standards for assessment of injury
severity after pediatric TBI. To address limitations of GCS
score and TBI in mild head trauma recent studies have
focused on the use of serum biomarkers of brain injury,
such as neuron-specific enolase and S100B, released from
the neurons and glial cells, after brain injury [15].

© GMN

History-taking and physical and neurologic assessment.

The most important personal history information includes
mechanism (if known), time of occurrence of the injury,
level of consciousness after TBI, subsequent mental sta-
tus, the occurrence of post-traumatic seizures, and inter-
vention before arrival [22].
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These procedures are invaluable to determine the severi-
ty of the intracranial injury, to identify those at risk for
secondary injury and to identify injuries to other regions
that may contribute to illness and death [18,22].

Nevertheless, clinical reports may be inconsistent and hence
unreliable. Fortunately the progression of symptoms provides
invaluable information to assist the physician for the clinical
evaluation. A brief seizure at the time of injury may not be
clinically significant and may necessitate therapy. However,

MEJUIIUHCKHE HOBOCTH I'PY3HH
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one or more prolonged seizures associated with cardiorespi-
ratory compromise necessitates prompt treatment. Many chil-
dren will vomit two to three times after even a minor head
injury. However, protracted vomiting and retching associat-
ed with other symptoms or signs indicate a more severe head
injury. Amnesia, irritability, lethargy, pallor or agitation may
also indicate severe injury [18,22].

Table 3 may help clinicians for the physical and neuro-
logical examination.

Table 3. Features of physical and neurologic examination of adolescents with head trauma

Physical examination Hematotympanum

Determination of vital signs
Investigation for signs of skull fracture

Periorbital or postauricular ecchymosis
Cerebrospinal fluid otorrhea or rhinorrhea
Depressed fracture or penetrating injury

. L Pupillary reflexes
Neurologic examination priiary

Glasgow Coma Scale score

Cranial nerve examination
Movement of extremities

Pathophysiology of head injuries.
The pathophysiology of head injuries can be subdivided
into two types: primary and secondary injury.

The injury directly caused by the mechanical force of the
trauma is called primary injury. This type of injury is due
to shear force, direct contact, and tissue penetration.

Secondary injury is created by the body’s response to the
primary insult. In secondary injury excitation neuropep-
tides, cytokines, free radicals, metabolic and oxygenation
insufficiencies cause further tissue damage.

Both primary and secondary injury can be focal or dif-
fuse. Focal injury tends to be caused by contact forces,
whereas diffuse injury is more likely to be caused by
non-contact, acceleration-deceleration and rotational
forces. Rotational acceleration-deceleration can induce
shearing injury of the axons, with disruption of the
white matter and widespread damage, most likely va-
sogenic. Shearing injury is most often seen in midline
structures of the brain and may represent a possible
mechanism of hypothalamic-pituitary dysfunction in
TBI [14,18].

It is important to realize that unlike injuries in other
parts of the body, injury to the brain occurs within a
confined volume, the intracranial space. The intracra-
nial space is made up of three components: brain vol-
ume (90%), blood volume (5%) and cerebral spinal fluid
volume (5%). Initially, as the brain swells in response
to injury, the increase in brain volume is accommodat-
ed by a reduction of cerebral spinal fluid volume, and
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then blood volume. However, in the finite space of the
calvarium, the mass effect caused by acute brain ede-
ma and hemorrhage may reach a point at which this
volume can no longer be accommodated. Intracranial
hypertension, or elevated intracranial pressure is harm-
ful as it can decrease cerebral perfusion, inciting fur-
ther hypoxia and cell death [14,18].

Assessment of pituitary function.

Different autopsy studies have reported in 26%-86% of
patients, who died from TBI, an injury to the hypothala-
mus, pituitary gland or pituitary stalk. Structural abnor-
malities in the hypothalamus and the pituitary commonly
include anterior lobe necrosis, posterior lobe haemorrhage
or stalk laceration. Trauma-mediated vascular injury to
the hypothalamus may be the basis of the TBI-mediated
hypopituitarism, although pituitary lesions are also a prom-
inent factor.

Hypothalamic lesion have been reported in > 50% of head
trauma cases, affecting hypothalamic nuclei and resem-
bling the lesions found in ruptured cerebral aneurysms.
Pituitary function is at particular risk because of the vul-
nerable physiologic location of the gland within the sella
turcica as well as its delicate infundibular hypothalamic
structure and its fragile vascular supply.

At present, there are no studies that suggest injuries of a
certain type or in a certain location are more likely to pro-
duce hypopituitarism [3,5,6,8,13,14].

Although the correlation between the autopsy and the bi-
ochemical results is unknown, the autopsy [3] and func-
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tional studies [5,6] are sufficient to justify a systematic evaluation and monitoring in patients with head trauma
evaluation of patients with TBI. are recommended.

Anterior pituitary hormone abnormalities may remain sta- Agha and Thompson [3] have proposed a follow-up
ble, may improve or deteriorate in the first 6-12 months plan for patients with TBI, which is summarized in
following head injury. Therefore, a periodic endocrine figure.

Severe or moderate head

'

Check AM cortisol
days 1-7 post-injury

’

AM cortisol < 200 nmol/l

and/or
No Yes

No glucocorticoid therapy Treat with glucocorticoids

in acute phase

Reassess anterior

pituitary function in the

Normal anterior pituitary Hypopituitarism

fiinetinn

l }

No further assessment Treat and consider a

reassessment at 12 months or

Periodic (6 months) <+— | WMild head injury

assessment of growth

l

Endocrine assessment

if clinically indicated

Figure. Suggested algorithm for growth and endocrine assessment in adolescents
after traumatic brain injury (from reference 3, modified)
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Traumatic brain injury-induced hypopituitarism in adults
are more common than previously thought. The paucity
of clinical reports relating to adolescents with past-TBI
induced hypothalamic-pituitary-dysfunction suggests that
this phenomenon might be less common that that observed
in adults. Such a difference may be due to different selec-
tion criteria and diagnostic procedures, but also to the re-
duced susceptibility of adolescents to the mechanical vas-
cular damage of pituitary and stalk. Coma severity ,de-
pressed cranial fractures and bad outcome don’t appar-
ently represent risk factors for HHD, on the contrary, cer-
ebral lesion on CT scan might have a prognostic relevance
for endocrine sequelae [7]. In the last 25 years, in our
Unit a pituitary dysfunction was established in 3 patients
during childhood and adolescence (one patient had a pre-
cocious puberty, one patient had a gonadal dysfunction
and one patient had a partial growth hormone deficien-
cy). In all patients the TBI was classified as severe (un-
published data, 2008).

Kabi International Growth study (KIGS) support this hy-
pothesis. Over a 20-years period (1986-2006) only 141
cases were registered as having GH deficiency secondary
to TBI compared to 23.722 registered with idiopathic GH
deficiency (KIGS - unpublished data, 2006).

The physiopathological basis of hypopituitarism is lack-
ing. Nevertheless, necrotic, hypoxic, ischemic and shear-
ing lesions are at the hypothalamus and/or the pituitary
are likely important factors. The subjects at highest risk
appear to be those who have suffered a moderate or se-
vere trauma.

Clinical signs of anterior hypopituitarism are often sub-
tle and may be masked by sequalae of TBI. Therefore,
post-traumatic anterior pituitary dysfunction may re-
main undiagnosed and, possibly, aggravate symptoms
of brain injury.

In conclusion, adolescents with moderate-severe traumatic
brain injury should be screened for endocrine deficien-
cies so that replacement therapy can be initiated not late
in order to avoid potential fatal endocrine crisis, to opti-
mized medical intervention and endocrine outcome of
patients [1,3,9,13].
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SUMMARY

ASSESSMENT OF TRAUMATIC BRAIN INJURY AND ANTERIOR
PITUITARY DYSFUNCTION IN ADOLESCENTS

De Sanctis V, Sprocati M, Govoni M.R, Raiola” G.

Dept of Reproduction and Growth-Pediatric and Adolescent Unit, St. Anna Hospital, Ferrara, Italy;
"Dept of Paediatrics, Pugliese- Ciaccio Hospital, Catanzaro, Italy

Data from the Italian Ministry of Health show that approximately
300-500 per 100.000 Italians are admitted to hospital each year
for either TBI or subarachnoid haemorrhage with an annual mor-
tality of 20 per 100.000; 90% of these TBI are of medium se-
verity. Traumatic brain injury-induced hypopituitarism in adults
are more common than previously thought. The paucity of clin-
ical reports relating to adolescents with past-TBI induced hy-
pothalamic-pituitary-dysfunction suggests that this phenome-
non might be less common that that observed in adults. In the
last 25 years, in our Unit a pituitary dysfunction was established
during childhood and adolescence in 3 patients (one patient had
a precocious puberty, one patient had a gonadal dysfunction
and one patient had a partial growth hormone deficiency). In all
patients the TBI was severe (unpublished data, 2008). The phys-
iopathological basis of hypopituitarism is lacking. Neverthe-

less, necrotic, hypoxic, ischemic and shearing lesions are at the
hypothalamus and/or the pituitary are likely important factors.
The subjects at highest risk appear to be those who have suf-
fered a moderate or severe trauma. Clinical signs of anterior
hypopituitarism are often subtle and may be masked by sequalae
of TBI. Therefore, post-traumatic anterior pituitary dysfunction
may remain undiagnosed and, possibly, aggravate symptoms of
brain injury. Moreover it may, if undiagnosed, lead to potential-
ly fatal endocrine crisis. Therefore, adolescents with moderate-
severe traumatic brain injury should be screened for such endo-
crine deficiencies so that replacement therapy can be initiated
to optimized the rehabilitation and outcome.

Key words: traumatic brain injury, pituitary dysfunction, ado-
lescents.

PE3IOME

OIIEHKA TPABMATHYECKOI'O HOBPEXKJIEHUSA MO3TA
U JUCO®YHKIWN NEPEJHEN YACTHA TMIIO®U3A YV IOAPOCTKOB

Je Cankruc B., Cnipokatu M., l'oBonu M.P., Pauona* J:x.

bonvnuya Cesmotui Annbl, denapmamenm penpooykyuu u pocma, omoen demetl u noopocmros, @eppapa, Umanus;
* bonvruya Iynvesze-Yakkuo, neouampuueckuii denapmamenm, Kamanszapo, Umanus

CortacHo maHHEIM MUHHUCTEpCTBA 3ipaBooXpaHenys Uranmun B
rox npumepHo 300-500 6onpHBIX Ha 1000000 HaceneHus MOCTY-
MafOT B OOJBHHMIIBI MO TTOBOJY TPAaBMaTHYECKOTO ITOBPEXKICHHS
mosra (TIIM) mim cybapaxHOHIAIEHOTO KPOBOM3IIHSHHUS, CMep-
tHOCTB 20 Ha 1000000. Y 90% Gonpubix TIIM oTMeuaertcs co-
CTOSIHHE cpeiHel TspkecTH. [lonararot, 4To THUIIONUTYHTAapH3M,
o0ycnoieHHbli TTIM, y B3pOCIbIX BCTpeUaeTcs Yallie, 4eM CUH-
TaJ0Ch paHee. MaJOYHCIEHHOCTh KITMHUYCCKUX COOOIIICHUIT Ka-
careJbHO MOAPOCTKOB € THIOTAIaMO-THIO(MH3apPHBIMU Hapyllle-
HUSIMH, 00y CIIOBIICHHBIMU NepeHeceHHbIME panee TIIM, mo3Bo-
JISIET MPEJIIONIOKHT, UTO B JAaHHOW BO3PACTHOM IpyIie 3ToT de-
HOMEH BCTpeuaeTcs pexe, YeM y B3pOCIbIX. 3a mocienHue 25
JIeT B HaIlleM OT/ieJIe HaOJII0aIiCh TP MOJOOHBIX CITydasi y Jie-
Tel ¥ MOAPOCTKOB (OJMH MAIMEHT OBLI C IPEXKIEBPEMEHHBIM MO-
JIOBBIM CO3PEBAHUEM, OJJMH — C TOHANAIBHOH THCQYHKIMEH U
elle OJIMH — C YaCTUYHBIM JIe(pUIIMTOM ropMoHa pocta). Bo Beex
cirydasx TIIM Obu10 TsDKenbIM (HEoIyOJIMKOBaHHbIE TaHHBIE,
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2008). du3ronaroNorH4ecKol OCHOBOW IHIIONHUTYHTapH3Ma SIB-
nstiercs nedunut. Tem He MeHee, HEKPOTHUECKUE, THITOKCHYEC-
KHe, NIIeMUYECKHeE ¥ CIIBUTOBBIE OBPEKICHNUS TaJaMyca i/ iIH
runo¢u3a JJOIKHBI UTPATh BKHYIO Poiib. JIMIIAMU C BBICOKHM
PHCKOM BUAMMO SIBIISIOTCSA T€, KOTOPBIC IEPEHECIH TSKEITYI0 WIN
cpenHell TspkecTd TpaBMy. KilmHudeckue npu3HaKku IepeaHero
MMUTYUTapHU3Ma 4acTo BeChbMa CJ1a00 BHIPAKEHBI H MOTYT MacKH-
poBatkcs nocneactsusMu TIIM. Benencrsue storo, mocrrpas-
MaTuyeckKasi IepeiHsisl MUTyUTapHas HeI0CTaTOYHOCTb MOXKET OC-
TaBaThCs HEAUATHOCLIUPOBAHHOM 1, BOBMOXKHO, OTSATOLIATh CUM-
NITOMATHKy MOBpEeXAeHMsT Mo3ra. Kpome storo, Oymyun Hexnar-
HOCLIUPOBAHHBIM, JAHHOE COCTOSIHAE MOXKET IIPUBECTHU K IIOTCH-
IUAITBEHO (haTaIbHOMY SHJIOKPUHHOMY Kpu3HCy. Takum oOpazom,
TIOJIPOCTKH C yMepeHHBIM/TsiKe M TITM ToIKHBI TPOHTH CKpH-
HUHT Ha HAJINYUE TaKOU 3HAOKPUHHOM HEJOCTATOUHOCTH U, IPH
HEO0OXOMMOCTH, MOJTYIHTh 3aMEIIAFOIIY 0 TEPAHIO. DTO IT03BO-
JIUT ONTHMHU3HPOBATh PEAOHINTALINIO U YITyHITHTh HCXOJ.
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COENZYM Q10 IM KINDESALTER: NACHWEISMETHODIK, REFERENZWERTE
UND KRANKHEITSBEZOGENE VERANDERUNGEN

Menke Th.

Vestische Kinder- und Jugendklinik Datteln, Universitat Witten/Herdecke, Deutschland

1. Einleitung

1.1.0xidativer Stress

Die oxidative Schadigung durch freie Radikale spielt in
der Pathogenese zahlreicher Erkrankungen eine wichtige
Rolle [20,43]. Freie Radikale sind hochgradig instabile
Substanzen, die im menschlichen Organismus durch den
Sauerstoffwechsel der Mitochondrien, durch die Phagozy-
tose bei entziindlichen Prozessen sowie durch die Ak-
tivierung oxidativer Enzyme bei Sauerstoffmangel im
Gewebe hervorgerufen werden [20]. Zum Schutz des
Korpers vor freien Radikalen hat die Natur ein komplex-
es Abwehrsystem von antioxidativen Substanzen entwick-
elt [26]. Die vermehrte Bildung freier Radikale fiihrt bei
Insuffizienz dieser Antioxidantien zur oxidativen Schadi-
gung des Gewebes (oxidativer Stress) [43]. Tiefgreifende
Funktionseinschrankungen des zelluldren Stoffwechsels
bis hin zum Zelltod kénnen die Folgen sein [44].

1.2.Coenzym Q10

Im Bereich der lipophilen Zellbestandteile und der Lipo-
proteine gilt das Antioxidans Coenzym Q10 in seiner
reduzierten Form als effektiver Inhibitor einer oxidativen
Schadigung [15]. Im Gegensatz zu anderen lipophilen
Antioxidantien wie o-Tocopherol und p-Karotin wird
Coenzym Q10 sowohl {iber die Nahrung zugefiihrt [23]
als auch im Korper selber synthetisiert [14]. Die Substanz
besitzt zusitzlich eine wichtige Rolle bei der Ener-

giegewinnung in der Atmungskette der Mitochondrien
[16]. Coenzym Q10 kann aufgrund der ringformigen Chi-
nonstruktur Elektronen aufnehmen und abgeben und somit
zwischen Donator- und Akzeptorzentren von katalytischen
Proteinen der Atmungskette zirkulieren. So werden Ele-
ktronen von Komplex I und Komplex IT auf Komplex IIT
transferiert. Aufgrund seiner Doppelfunktion besitzt Coen-
zymQ10 eine Sonderstellung in der Gruppe der Antioxi-
dantien. Es kann vermutet, dass CoenzymQ10 aufgrund
dieser Doppelrolle bei radikalvermittelten Erkrankungen
eine Schliisselfunktion besitzt.

1.3.Coenzym Q10-Spiegel bei definierten Krankheitsbil-
dern

In zahlreichen Untersuchungen wurden bei ver-
schiedenen Krankheitsbildern erniedrigte CoenzymQ10-
Spiegel im Plasma nachgewiesen (Tabelle 1). Es ist un-
geklart, inwieweit diese erniedrigten Plasmawerte Ur-
sache oder Folge der Erkrankungen sind. Oxidativer
Stress und mitochondriale Dysfunktion werden als
ursdchlich diskutiert. Auch bei Patienten mit unklaren
mitochondrialen Erkrankungen wurden erniedrigte Coen-
zymQ10-Spiegel in Muskelgewebe und Fibroblasten
nachgewiesen. Postuliert wird bei diesen mitochondri-
alen Erkrankungen ein primérer Coenzym Q10-Mangel,
der sich in Abhédngigkeit von Klinik und Coenzym Q10-
Gehalt in Muskelgewebe und Fibroblasten in 2 Formen
manifestiert (Tabelle 2).

Tabelle 1. Krankheiten, bei denen erniedrigte CoenzymQ10-Spiegel nachgewiesen wurden

- Mevalonazidurie (Hubner et al . 1993) (21)

- Kardiomyopathien (Mortensen et al. 1989) (32)
- Phenylketonurie (Artuch et al. 1999) (3)

- ARDS (Cross et al. 1990) (11)

- Mammakarzinom (Jolliet et al. 1998) (22)

- EPH-Gestose (Teran et al. 2003) (49)
- Asthma bronchiale (Gazdik et al. 2002) (18)

- Mitochondriale Enzephalopathien (Beal et al. 2002) (5)

- parenterale Erndhrung (Okamoto et al. 1986) (39)
- neuronale Ceroidlipofuscinose (Westermarck et al. 1997) (52)
- Therapie mit Statinen bei Hyperlipiddmie (Langsjoen et al. 2003) (25)

1.4.Therapiestudien mit CoenzymQ10

Aufgrund der antioxidativen und bioenergetischen Eigen-
schaften von CoenzymQ10 wurden zahlreiche Studien bei
neurologischen Erkrankungen durchgefiihrt, in denen die
therapeutische Wirksamkeit dieser Substanz untersucht
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worden ist . Diese Studien betreffen insbesondere diejeni-
gen Krankheitsbilder, bei denen mitochondriale Dysfunk-
tion und oxidativer Stress in der Pathogenese eine zent-
rale Rolle spielen (neurodegenerative Erkrankungen, Mi-
tochondriopathien, Migréne).
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Tabelle 2. Myopathie-Typ und Ataxie-Typ als Manifestationsformen des primiren

CoenzymQ10-Mangels bei mitochondrialen Erkrankungen

Boitier et. al. 1998 [8]
Di Giovanni et al. 2001 [13]

Manifestationsform Klinik CoenzymQ10-Messungen
Myopathie-Typ Muskelschwiche Plasma: normal
Ogashara et al. 1989 [38] Myoglobinurie Fibroblasten: normal
Sobereira et al. 1997 [45] Cerebrale Dysfunktion Muskelgewebe: erniedrigt

(Epilepsie, Retardierung)
Biopsie (ragged red fibres)
Erhohtes Laktat und CK

Plasma: nicht gemessen
Fibroblasten: erniedrigt

Ataxie-Typ Cerebelldre Ataxie
Musumeci et al . 2001 [34] Cerebelldare Atrophie
Naini et al. 2003 [35] Muskelschwiche

Muskelgewebe: erniedrigt

In mehreren Kasuistiken wurde die Anwendung von Coen-
zymQ10 bei Mitochondriopathien (Morbus Leigh,
MELAS) beschrieben [1,2,50]. Es konnte gezeigt werden,
dass die Verabreichung von CoenzymQ10 die pathologisch
erhohten Laktatspiegel im Plasma senkt und das klinische
Beschwerdebild verbessert. Als ursichlich fiir den beo-
bachteten therapeutischen Effekt wird vermutet, dass die
orale Supplementierung der Substanz zu einer verstark-
ten Oxidation der reduzierten Coenzyme in der mitochon-
drialen Atmungskette fiihrt. Es wird diskutiert, dass der
so gesteigerte Elektronenfluss die Einzelkomponenten der
Atmungskette stimuliert und die verbliebene Restfunk-
tion der Energiegewinnung durch die oxidative Phospho-
rylierung optimiert [10]. Zusitzlich wird die antioxida-
tive Wirksambkeit der Substanz als ursdchlich fiir die ther-
apeutischen Effekte vermutet. Basierend auf den in Einzel-
kasuistiken erzielten Ergebnissen sind Studien durchge-
fiihrt worden, in denen die therapeutische Wirksamkeit
einer oralen Supplementierung von CoenzymQ10 bei
Mitochondriopathien untersucht worden ist [9,27]. Die
zuvor beschriebene therapeutische Wirksamkeit von Coen-
zymQ10 konnte in diesen Studien nicht bestatigt werden.
Mitochondriale Dysfunktionen spielen auch in der Patho-
genese von neurodegenerativen Erkrankungen eine wich-
tige Rolle. So konnte bei Patienten mit Morbus Parkinson
eine erniedrigte Komplex I Aktvivitit in der Atmungskette
der Mitochondrien nachgewiesen werden. In einer Dop-
pelblindstudie bei Patienten im Friithstadium der Er-
krankung wurde eine signifikante Verbesserung der kli-
nischen Symptomatik nach Einnahme von CoenzymQ10
beschrieben [42]. Bei Patienten mit Chorea Huntington
wurde bei Verabreichung von CoenzymQ10 kein thera-
peutischer Effekt beobachtet [6]. Die therapeutische
Wirkung von CoenzymQ10 ist auch bei Patienten mit
Migrine untersucht worden. Bei der Migrdne wird ein
gestorter Energiestoffwechsel im zentralen Nervensystem
als ursiachlich diskutiert. So lassen NMR-spectroscopis-
che Untersuchungen vermuten, dass ein Defizit der mito-
chondrialen Energiereserven im pathophysiologischen
Konzept der Migréne eine wichtige Rolle spielt [4]. San-
dor und Mitarbeiter haben in einer Doppelblindstudie tiber
3 Monaten CoenzymQ10 verabreicht und eine signifikante
Abnahme der Schmerzattacken in der Studiengruppe im
Vergleich zur Placebogruppe beschrieben [41].
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2. Problemstellung und Ziel des Forschungsprojektes

CoenzymQ10 wurde in der Behandlung verschiedener
prooxidativer Erkrankungen angewendet. In Kasuistiken
beobachtete Therapieeffekte konnten durch Studien jedoch
nicht bestatigt werden [1,9]. Zudem zeigen verschiedene
Studien bei dem gleichen Krankheitsbild widerspriichliche
Ergebnisse [24,33].

Pradiktive Kriterien fiir einen CoenzymQ10-Therapiere-
sponse konnten aufgrund der bisher durchgefiihrten Un-
tersuchungen nicht formuliert werden. Wiéhrend bei Er-
wachsenen zahlreiche Publikationen beziiglich Nachweis-
methodik, Referenzwerte und Therapiestudien vorliegen
[19,40,46], ist die Bedeutung von CoenzymQ10 im Kinde-
salter weitgehend unerforscht.

Damit der praktisch titige Arzt die Verabreichung von
CoenzymQ10 in die Therapiekonzepte der fiir ihn rele-
vanten Krankheitsbilder und Patienten einordnen kann,
missen fundierte physiologische, pathophysiologische
und pharmakologische Daten vorliegen, die die Identifi-
zierung derjenigen Patienten ermdoglicht, die von einer
Therapie mit dieser Substanz profitieren. Diese Voraus-
setzung gilt insbesondere fiir den Bereich der Pédiatrie,
da die hier zu behandelnden Patienten aufgrund der Wach-
stums- und Reifungsprozesse von der Geburt bis zur Ad-
oleszenz wechselnden physiologischen und pathophysi-
ologischen Bedingungen unterworfen sind. Im Mittelpunkt
des Forschungsprojektes stand daher die Einordnung der
Substanz CoenzymQ10 in das pathophysiologische
Konzept pédiatrischer Krankheitsbilder. Wesentliche
Schwerpunkte waren die Entwicklung einer Nachweis-
methodik, die Ermittlung altersabhiangiger Referenzwerte,
die Beurteilung krankheitsbezogener Veranderungen im
CoenzymQ10-Status sowie die Modellentwicklung zur
Testung pharmakokinetischer und pharmakodynamischer
Eigenschaften von CoenzymQ10.

3. Ergebnisse

3.1.Methodenenwicklung und Referenzwerte im Kindesalter
Es wurden Methoden zur Messung von CoenzymQ10
mittels HPLC und elektrochemischer Detektion in Plas-
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ma [28], Erythrozyten [36] und Thrombozyten [37] ent-
wickelt (siehe Abbildung 1). Gewebeproben, die es er-
moglichen, den CoenzymQ210-Spiegel intrazelluléar zu
messen, sind nur unter besonderen Bedingungen (diag-
nostische und therapeutische Eingriffe mit Gewebeent-
nahme) realisierbar. In der Padiatrie erscheint daher die
Untersuchung der zelluldren Bestandteile des Blutes sin-
nvoll, um intrazellulare Spiegel von CoenzymQ10 zu be-
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stimmen. Die Analyse von CoenzymQ10 in Erythrozyten
(zé€llen ohne Mitochondrien) und Thrombozyten (Zellen
mit Mitochondrien) bietet zudem die M dglichkeit, Wech-
selwirkungen von intrazelluléaren Kompartimenten und
umgebendem Plasma zu untersuchen. Es wurden Meth-
oden entwickelt, die ein geringes Probevolumen bendti-
gen und somit die Voraussetzung fir die Durchfiihrung
kindgerechter Studien bilden.

A

B0l my

156 mV

1 2 45 6 71 5 9

10 11 12 13 14 15 16 17 1& 1% 20 21 min

Abbildung 1. Chromatogramme einer gesunden erwachsenen Person zur Messung von CoenzymQ10 in Plasma (4),
in Erythrozyten (B) und in Thrombozyten (C). Als interner Standard wird CoenzymQ9 verwendet [ reduziertes
CoenzymQ9 (1), reduziertes CoenzymQ10 (2), oxidiertes CoenzymQ9 (3), oxidiertes CoenzymQ10 (4) |
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Im Vergleich zu bisher publizierten Methodiken [48] liegt
das erforderliche Plasmavolumen zur Bestimmung von
CoenzymQ10 mit 10ul Plasma im Bereich der unteren
Norm und kannim Rahmen einer kapillaren Blutentnahme
gewonnen werden. Das erforderliche Blutvolumen fur die
intrazellulére Bestimmung von CoenzymQ10 in Erythro-
zyten und Thrombozyten liegt mit 2ml EDTA-BIut deut-
lich unter dem Probevolumen anderer Methodiken [48].

Mit der entwickelten Messmethodik wurde der Coen-
zymQ10-Gehalt im Plasmabei klinisch gesunden Kindern
(n=271) gemessen und eswurden altersbezogene Normw-
erteermittelt [29] (Abbildung 2). So zeigen sich die Coen-
zymQ10-Plasmaspiegel bei der Geburt deutlich ernied-
rigt. Siesteigen im Sauglingsalter an und fallenim Klein-
kindes- und Schulkindesalter ab, um sich den Normw-
erten des Erwachsenenalters anzunéhern.
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Abbildung 2. Vergleich von CoenzymQ10-Plasmaspiegel bei gesunden Neugeborenen (NG /n=72),
Souglingen (SG/n=385), Kleinkindern (KK/n=60), Schulkindern (SK/n=54) und Erwachsenen (Erw/n=45)

3.3. CoenzymQ10-Plasmaspiegel bei Erkrankungen im
Kindesalter

In dem hier vorgestellten Forschungsprojekt wurde bei
Kindern mit definierten Krankheitshildern (Hepatitis,
Hyperthyreose [31], Adipositas [30], akute lymphatische
Leukamie) der CoenzymQ10-Spiegel im Plasma gemes-
sen. Die Plasmaspiegel bei Kindern mit Adipositas und
bei Kindern mit akuter lymphatischer Leukamie zum Zeit-
punkt der Diagnosestellung zeigten sich normwertig. Bei
Kindern mit Hyperthyreose [31] und Hepatitis konnten
erniedrigte CoenzymQ10-Plasmaspiegel nachgewiesen
werden.

3.3.1. Hyperthyreose

Die zentrale Rolle der Mitochondrien in der Radikalge-
nerierung lasst vermuten, dass die Erhéhung des zelluléren
Energiestoffwechsels im Rahmen pathophysiologischer
Prozesse zu einer erhdhten Produktion freier Radikalein
der mitochondrialen Atmungskette und folglich zu oxida-
tivem Stress fuhrt. Insbesondere Krankheitsbilder mit
hyperthyreoter Stoffwechsel-lage fihren zur oxidativen
Schadigung zellularer Strukturen [7]. Aufgrund seiner
Doppelfunktion als Elektronendonator in der Atmung-
skette und Antioxidans in den mitochondrialen Mem-
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branen wird vermutet, dass CoenzymQ10 eine zentrale
Rolle im mitochondrialen Stoffwechsel und dessen Pro-
tektion besitzt. Die CoenzymQZ10-Plasmaspiegel wurden
bei 12 Patienten in hyperthyreoter und euthyreoter
Stoffwechsellage gemessen und mit einem Normkollektiv
gesunder gleichaltriger Kinder (n=52) verglichen. Die
CoenzymQ10-Plasmaspiegel bei hyperthyreoter
Stoffwechsellage waren im Vergleich zum Normkollektiv
signifikant erniedrigt (Median: 0,46 pmol/ul , Interquar-
tilsrange: 0,39-065 pmol/ul versus Median: 0,79 pmol/ul,
Interquartilsrange: 0,62-0,92 pmol/ul, p<0,0005 Mann-
Whitney-U-Test). Es zeigt sich ein signifikanter Anstieg
der CoenzymQ10-Plasmaspiegel bei den Patienten nach
Erreichen der euthyreoten Stoffwechsellage (Median
0,46pmol/ul, Interquartilsrange: 0,39-0,65 pmol/ul ver-
sus Median 0,74 pmol/ul Interquartilsrange: (0,67-0,92),
p<0,05, Wilcoxon-Paar-Test).

3.3.2. Hepatitis

Untersuchungen wei sen daraufhin, dass die CoenzymQ10-
Konzentration im Plasmamal3 geblich durch die L eberzel-
len reguliert wird, in denen CoenzymQ10 synthetisiert,
reduziert und Uber die Lipoproteinen ausgeschleust wird
[14,47]. Es kann vermutet werden, dass bei Erkrankun-
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gen der Leber die CoenzymQ10-K onzentration im Plas-
ma veréndert ist. Die CoenzymQZ10-Plasmaspiegel wur-
den bei Patienten mit akuter HepatitisA (n=11) und chro-
nischer Hepatits B (n=14) und Hepatits C (n=9) bestim-
mt. Die Resultate wurden mit einem Normkollektiv ge-
sunder gleichaltriger Kinder (n=114) verglichen. Im Ver-
gleich zum Normkollektiv (Median :0,85 pmol/pl, Inter-
quartilsrange: 0,67-1,12 pmol/ul) zeigen sich der Coen-
zymQ10-Plasmaspiegel bei Patienten mit Hepatitis A
(Median 0,44 pmol/ul, Interquartilsrange: 0,39-0,55 pmol/pl,
p<0,05 Mann-Whitney-U-Test) und Hepatitis C (Median
0,66 pmol/pl, Interquartilsrange 0,49-0,78 pmol/ul, p<0,05
Mann-Whintney-U-Test) signifikant erniedrigt.

3.4. Moddllefir die Testung pharmakokinetischer und phar-
makodynamischer Eigenschaften von CoenzymQ10 Zahl-
reiche Untersuchungen zeigen, dass nach oraler Aufnahme
von CoenzymQ10 die Plasmaspiegel rasch ansteigen [51].
Dieintrazellulare Aufnahme von CoenzymQ10 in die ver-
schiedenen Organe des menschlichen Koérpers ist jedoch
weitgehend unerforscht. Die Messung der Gewebespiegel
durch Biopsieentnahme unter CoenzymQ10-Therapie ist
in der klinischen Routine kaum durchfUhrbar. Es stellt sich
daher dieFrage, ob dielsolierung von Blutzellen dieM6gli-
chkeit bietet, die dort gemessenen intrazellularen Spiegel
alsin vivo Modell fir ein Therapiemonitoring der intrazel-
lularen CoenzymQ10-Aufnahme zu nutzen.
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Gesunden Erwachsenen wurde Uber 14 Tage CoenzymQ10
in einer Dosierung von 3mg/kg K érpergewicht/Tag vera-
breicht und der CoenzymQ10-Gehalt in Plasma, Erythro-
zyten und Thrombozyten vor Beginn der Studie, nach 5
Stunden und nach 14 Tagen gemessen. Die Resultate sind
in Tabelle 3 dargestellt. Die Gabe von CoenzymQ210 fuhrt
zu einem signifikanten Anstieg der Konzentrationen im
Plasma und in den Thrombozyten. Die CoenzymQ10-
Spiegel in Erythrozyten zeigen sich unbeeinflusst von der
oralen Substitution. Daruberhinaus wurden die Coen-
zymQ10-Konzentrationen in Plasma und Thrombozyten
miteinander verglichen (siehe Abbildung 3). Die Coen-
zymQ10 Werte in Plasma und Thrombozyten zeigen eine
positive Korrelation. Abbildung 3 zeigt ebenso, dass bei
denjenigen Probanden, bei denen ein CoenzymQ10-Plas-
maspiegel von Uber 3pmol/pl unter der Substitution
gemessen wurde, die parallel gemessenen thrombozytéren
Spiegel an CoenzymQ10 allesamt héher waren (Median
380pmol/10° Zellen, Range 272-538 pmol/10° Zellen) als
die thrombozytaren Spiegel bei Plasmaspiegeln unter
3pmol/ul (Median: 200pmol/10°Zellen, Range: 103-
250 pmol/10°Z€llen). Die Auswertung dieser Studie kon-
nte zeigen, dass oral verabreichtes CoenzymQ210 selektiv
von den mitochondrienhaltigen Zellen des Blutes, den
Thrombozyten, aufgenommen wird, wobei der Schwellen-
wert der Plasmakonzentration fur die intrazellulare Auf-
nahme im Bereich von 3pmol/pl liegt.

Tabelle 3. CoenzymQ10-Gehalt im Plasma, Thrombozyten und Erythrozyten nach oraler Gabe von 3mg/kg
Kyrpergewicht/Tag bei 12 klinisch gesunden Erwachsenen. Dargestellt ist der Median und der IOR (*ANOVA p<0,05)

1 Stunde vor der 1. 5 Stunden nach 1.
Gabe Gabe Nach 14 Tage

CoQ10im Plasma 0,98 1,21 4,32
(pmol/ul) (0,78-1,04) (0,99-1,40) (3,06-4,52) *
CoQ10 in Erythrozyten 29 31 30
(pmol/10° Zellen) (25-30) (29-33) (26-33)
CoQ10 in Thrombozyten 204 180 346
(pmol/10° Zellen) (175-239) (150-226) (218-413) *
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Abbildung 3. Vergleich der CoenzymQ10-Spiegel in Plasma und Thrombozyten. Alle Messpaare wurden unabhongig
vom Datum der Abnahme miteinander verglichen (r = 0,6, p< 0,0000001, Spearman-Rangkorrelation-Test). (1=1

Stunde vor der 1. Gabe , 2=5 Stunden nach 1. Gabe, 3=nach 14 Tagen)
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CoenzymQ10 wird bei zahlreichen Erkrankungen mit
oxidativem Stress und mitochondrialer Dysfunktion an-
gewendet. Die hier erzielten Resultate sind jedoch nicht
einheitlich. So konnten Therapieeffekte, diein Kasuistik-
en beschrieben worden sind, durch Studien nicht bestétigt
werden. Auch zeigen verschiedene Studien, die bei dem
gleichen Krankheitshild durchgefihrt worden sind, wid-
erspruchliche Ergebnisse. In zahlreichen dieser Untersu-
chungen wurden weder CoenzymQ210-Spiegel in Plasma
und Gewebe noch biochemische Marker a's Zielgré3en
der therapeutischen Effektivitat einer CoenzymQ10 Sub-
stitution bestimmt. Auch in der taglichen Praxis sind bei
der Beurteilung eines praventiven oder therapeutischen
Effektes insbesondere bei chronischen Erkrankungen
lange Beobachtungszeitraume notwendig und erschwer-
en somit die Einordnung der CoenzymQZ10-Substitution
in bestehende Therapiekonzepte. Die zusétzliche Entwick-
lung von pharmako-kinetischen und pharmakodyna-
mischen Modellen fir ein Therapiemonitoring ist dabei
maoglicherweise hilfreich, um im Rahmen zukinftiger
Behandlungskonzepte ein thera-peutisches Ansprechen
und somit CoenzymQZ10-Therapieresponder zu erkennen.

Ziel der Studiewar es, bei gesunden Probanden unter Gabe
von CoenzymQ210 pharmakokinetische und pharmakody-
namische Parameter zu bestimmen. Zur Beurteilung der
Pharmakokinetik wurde die Konzentration an Coen-
zymQ10 in Plasma und Thrombozyten bestimmt. Zur
Beurteilung der Pharmakodynamik wurde die oxidative
Schadigung der DNA in Lymphozyten mit dem Comet-
Assay gemessen. Uber 28 Tage wurde 12 gesunden Er-
wachsenen CoenzymQ10 in einer Dosierung von 3mg/kg-
Korpergewicht/Tag verabreicht. Vor Beginn der Studie,
nach 14 Tagen , nach 28 Tagen sowie 12 Wochen nach
Beendigung der CoenzymQ10-Gabe (nach 112 Tagen)
wurde vends Blut entnommen, um die geplanten Messun-
gen (CoenzymQ10 in Plasma und Thrombozyten, COM-
ET-Assay) durchzufhren.

Die Ergebnisse sind in Abbildung 4 dargestellt. Nach
zweiwochiger Substitution mit CoenzymQ10 haben die
Plasmaspiegel einen Konzentrationsanstieg erreicht, der
imweiteren Verlauf der Substitution nicht mehr signifikant
gesteigert werden kann. 12 Wochen nach Absetzen der
CoenzymQ10-Substitution sind die Spiegel auf dasAus-
gangsniveau abgefallen. Die thrombozytaren Spiegel sind
nach zweiwdchiger Substitution mit CoenzymQ10 eben-
falls signifikant angestiegen, ein Effekt, der nach weiter-
en 2 Wochen Substitution noch steigerungsfahig ist. Ob-
wohl diethrombozytaren Spiegel 12 Wochen nach Beendi-
gung der Substitution abgefallen sind, sind sie im Ver-
gleich zu denintrazellularen Spiegeln zu Beginn der Studie
weiterhin signifikant erhéht. Nach vierwéchiger Gabevon
CoenzymQ10 ist eine signifikante Abnahme der DNA-
Schadigung in den Lymphozyten zu beobachten. Auch
nach Absetzten der CoenzymQ210-Substitution findet sich
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weiterhin eine signifikante Abnahme der oxidativen
Schadigung im Vergleich zu den Werten zu Beginn der
Studie.
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Abbildung 4. CoenzymQ10-Spiegel im Plasma und
Thrombozyten sowie Grad der oxidativen Schodigung in
Lymphozyten bei 10 gesunden Erwachsen unter oraler
Gabe von 3 mg/kgKyrpergewicht/Tag nach 14 und 28
Tagen sowie 12 Wochen ( = 112 Tage) nach Beendigung
der Substitution

CoenzymQ10 wird in klinischen Studien verabreicht, um
in den Organen zu wirken, bei denen eine intakte mito-
chondriale Funktion und Energiegewinnung eine wich-
tige Voraussetzung ist (Gehirn, Myokard, Muskulatur). Bei
der Modellentwicklung fir ein Therapiemonitoring ist
jedoch nur die Verwendung von Surrogaten moglich, um
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pharmakol ogische und pharmakodynamische Funktionen
auf zelluldrer Ebene zu erfassen. Die Verwendung von
Blutzellen bietet die Mdglichkeit, derartige Untersuchun-
gen im Kindesalter durchzufihren. Inwieweit jedoch die
hier beobachteten Effekte die Wirkung in den Zielorgane
reflektieren, ist zurzeit unklar. Die Schwellenwerte der
Plasmakonzen-trationen fir die intrazellulére Aufnahme
scheinen im Bereich von 3pmol/ul zu liegen. Es bedarf
jedoch weitergehender Untersuchungen, in denen Surro-
gatmessungen mit klinischen Parametern insbesondere bei
chronischen Erkrankungen verglichen werden. Nur der-
artige Studien kdnnen die Qualitét von Surrogatmodellen
beurteilen. Die hier entwickelten Modelle bieten dabei
moglicherwei se einen Ansatz.

4. Zusammenfassung

Die im Rahmen des Forschungsprojektes gesammelten
Daten bieten einen sinnvollen Beitrag zur Beurteilung von
CoenzymQ10-Mangel zustanden und zur Planung und
Durchfiihrung von Therapiestudien mit CoenzymQ10 im
Kindesalter. Die entwickelte Nachweismethodik ist auf-
grund der geringen Probevoluminakindgerecht und auch
im Rahmen von Multizenter-studien praktikabel. Die er-
mittelten altersbezogenen Normwerte bieten einesinnvolle
Richtlinie zur Beurteilung von CoenzymQ10-Mangel-
zustanden, wobei insbesondere die Reifungsprozesse im
Neugeborenen- und Sauglingsalter bertcksichtigt werden.
Bel den verschiedenen Erkrankungen im Kindesalter kon-
nten so wesentliche pathophysiologische Einflussgréf3en
fr den CoenzymQ10-Gehalt im Plasmadefiniert werden.
Aufgrund der entwickelten Nachweismethodik kann der
CoenzymQ10-Gehalt in Plasma und Blutzellen im Rah-
men zukinftiger Therapiestudien ethisch vertretbar gemes-
sen werden. Die so erhobenen Daten ermdglichen den
retrospektiven Vergleich der gemessenen CoenzymQ10-
Konzentrationen mit dem Therapieansprechen. Die Bes-
timmung von CoenzymQ10 in Plasma und Blutzellen
wahrend der Therapie bietet zusatzlich die Moglichkeit,
dieindividuelle Dosierung fir den einzelnen Patienten in
Abhangigkeit von dem angestrebten Plasmaspiegel und
dem Schwellenwert fur die intrazellulare Aufnahme in
Thrombozyten festzulegen. Die Messung der oxidativen
DNA-Schadigung im Comet-Assay in den Lymphozyten
ermdglicht zudem ein pharmakodynamisches Monitoring
auf intrazellulérer Ebene im Rahmen der Therapiestudien.
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SUMMARY

COENZYME Q10 IN CHILDHOOD: DETECTION
METHODS, REFERENCE VALUES AND DISEASE-RE-
LATED CHANGES IN THE COENZYME Q10 STATUS

Menke Th.

\estische Kinder- und Jugendklinik Datteln, Universitat \Wit-
ten/Herdecke, Germany

The lipophilic antioxidant coenzyme Q10 is an effective inhib-
itor of oxidative damage. Furthermore coenzyme Q10isinvolved
in electron transport related to the mitochondria respiratorial
chain. Because of this double function coenzyme Q10 has be-
come aspecial rolein the group of antioxidants. Littleisknown
about coenzyme Q10 in healthy and sick children.

The aim of the study was to determine the role of coenzyme
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Q10 in the pathophysiological concept of pediatric diseases. At
first a HPLC-method for the detection of coenzyme Q10 in plas-
ma, erythrocytes and platelets was developed and age-related
reference values for children were established. Based on these
reference values the CoQ10 status was measured in different
pediatric diseases. By this way various conditions for low coen-
zyme Q10 plasma values in children could be defined. Further-
more there were different in vivo models developed to define
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pharmacokinetic and pharmacodynamic characteristics of coen-
zyme Q10.

The established methods and measured data might be a helpful
contribution for estimating coenzyme Q10 deficiency and for

planning therapeutical studies with coenzyme Q10 in childhood.

Key words: coenzyme Q10, oxidative damage, pediatric diseases.

PE3IOME

KOBH3HUM Q10 Y IETEWN: METO/bI ONPEJAEJEHUS, PEOEPEHTHBIE
BEJIMYUHBI U CBAA3AHHBIE C BOJIE3HBIO U3SMEHEHUS

Menke T.

Vuueepcumem Bummen/Xepoexxe, Jlabopamopus no uzyuenuio cua y oemetl, [leduampuuecxas knunuka, I epmanus

JlumouneHBIN aHTHOKCHAAHT KOodH3UM Q10 sBnsercs addek-
THUBHBIM MHTHOUTOPOM OKHCIHTENBHBIX MOBpekAeHUN. bonee
toro, Q10 BoBIEUEH B TPAHCIOPT 3JIEKTPOHOB, CBSI3AHHBIN C
MUTOXOHJPUAILHOM pecnupaTropHoil nemneto. M3-3a 310 1BOM-
HoM pyHKIMH K03H3uM Q10 mprobpen ocoboe 3HaYeHHUE B IPyTI-
e aHTHOKCHAaHTOB. Maio u3BecTHO o kodH3uMe Q10 y 310-
POBBIX U OOTBHBIX JETEH.

Lenpro uccnenoBanus ObUIO ompenenenne poau kosuzuma Q10
B MaTo(pHU3MOIOTMYECKON KOHLCTIMU MeAnaTpuyeckux 0oes-
Hell. BnepBeie Obu1 pazpaboran HPLC-meton s ompenerne-
Hus kooH3uMa Q10 B miasme, spuTpouMTax W TpomOOUIMTAX,

HOJTy4eHbI BO3pacTHbIE pedepeHTHbIe TaHHble 1 aereil. Ko-
sH3uMa Q10 craryc ompenensuics npy PasIUYHBIX MEIHATPH-
4eCcKUX 00Je3HAX. BbUIN yCTaHOBIIEGHBI COCTOSIHUS, TPU KOTO-
pBIX ypoBeHb kodH3uMa Q10 Op11 HU3KHM. Kpome aToro, Ob1n
pa3paboTaHbl pa3IMYHBIC in ViVo MOIEIH IS onpeeneHus dap-
MaKOKHHETHYECKHUX M (hapaMaKoJMHAMUYECKIX XapaKTEPUCTHK
kodH3uMa Q10.

YeTaHOBIIGHHBIC METOJIBI M PE3YJIbTAThl COOTBETCTBYIOLIMX HC-
CJIeJOBaHUI MOTYT CIIOCOOCTBOBATh OMpPEAEICHNUIO aAeduuTa
kodH3uMa Q10 ¥ MIAaHUPOBAHHIO TEPANEBTHUECKUX HCCIEN0-
BaHWi ¢ kooH3UMOM Q10 B 1eTckoM Bo3pacTe.

COMPARATIVE EFFICIENCY OF DIAGNOSTICS AND TREATMENT
FOR HELICOBACTER PYLORI INFECTION IN CHILDREN

Nyankovskyy S, Ivakhnenko O.

Danylo Halytskiy Lviv National Medical University Department of Faculty and Hospital Pediatrics, Lviv, Ukraine

Helicobacter pylori (H.pylori) is one of the most common
pathogens in humans which cause the diseases of the up-
per gastrointestinal tract (UGIT) [4,7,9,12,14,20]. Dur-
ing the last years in Ukraine we have observed an increase
in the prevalence of chronic gastroduodenal diseases both
in adults and children. The frequency of these diseases
has increased more than 1.5 times for the last 3 years and
reached 160 per 1000 children’s population. For this rea-
son they account for the large part of the diseases in chil-
dren and teenagers [17-19].

The most common diseases among children are the gas-
troduodenal illnesses associated with H. pylori. The dif-
ferent clinical presentations, the influence of daily life
conditions, and the family genetics are the reasons for why
H. pylori is considered the infectious disease with char-
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acteristics of uncontrolled epidemic in our country. The
role of H. pylori in the development of chronic gastrodu-
odenal diseases is well known around the world; however
there is a lack of information about the prevalence of H.
pylori in children and teenagers in the countries like
Ukraine [5,19,23]. There are no reports about the viru-
lence and pathogenicity of H. pylori strains, the modes of
transmission in children, and the role of family and school
environment in the transmission. The optimal protocols
of eradication therapy are still vague, because of the re-
gional patterns of antibiotic resistance of H. pylori. Asymp-
tomatic chronic erosive gastritis, ulcer disease, stomach
dyspepsia requires the development of new algorithms for
diagnosis and treatment, planning surveillance in a region-
al scale, especially in countries with a considerable eco-
nomic deficit [6,10,11,20,23].
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In spite of considerable experience in studying of various
aspects of H. pylori infection questions of epidemiology,
the degree of pathogenicity of regional strains, routes of
transmission in children, and the optimal treatment meth-
ods have not been clarified and still represent a matter of
debates [2,15,18,21].

The leading role of H. pylori in ulcer disease, gastritis,
non-ulcer dyspepsia, and gastric cancer has been con-
firmed. The connection between H. pylori and the devel-
opment of reflux-esophagitis and ulcers which are induced
by using non-steroid anti-inflammatory medicines is less
clear. However, it is proved that H. pylori could be found
in 90-100% of patients with duodenal ulcers and in
85-90% with gastric ulcers [3,5,19].

The investigations reported from different countries
proved the high prevalence of H. pylori infection in both
adults and children. According to the data of the last year
the prevalence of H. pylori colonization in the adult pop-
ulation of Ukraine is about 80-85% but in children’s pop-
ulation this value has not been established yet. However
there are reasons to predict that it could be high enough
around 40-70% depending on child’s age. The frequency
of H. pylori infections increases with the age of the child.
According to the data of Russian researchers H. pylori
infection of 5-6 years old children in Russia is about 40-45%,
and in 14-15 years old children it reaches the level of adults
- 65-70%. The figures are substantially different in other
countries. According to the literature H. pylori coloniza-
tion of schoolchildren is around 4,2% in Belgium, 28,9%
in Italy, 63% in Czech Republic, 70% in Russia, 80,6% in
Benin, 84% in India, and 96% in Albania. In developed
countries, such as the USA, Germany, Sweden, Japan, the
prevalence of H. pylori in child’s age is lower, although
with age it increases. The high prevalence of H. pylori in
Ukraine can be explained by low socio-economic status
of the population, unsatisfactory living conditions, pecu-
liarities of feeding, insufficient hygienic skills, low level
of sanitary education, and poor organization of medical
care [5,12,20].

A systematic control of H. pylori infection in the leading
countries of the world (such as the USA, Japan, countries
of Western Europe) reduced its prevalence in children’s
population that in turn caused the decrease of frequency
of stomach cancer, ulcer disease and gastroduodenitis. In
Ukraine we can see steady increase in incidence of these
diseases. The problem is that the treatment of children
begins too late, in 1-3 years after the appearance of the
first symptoms of the diseases. No less important is un-
derestimation by the children’s parents of the gastrointes-
tinal child’s complaints, insufficient information of pedi-
atricians and family doctors about the role of H. pylori in
the development of chronic gastrointestinal diseases in
children. The situation is complicated due to use of out-
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dated equipment, lack of possibilities for modern diag-
nostics, absence of clear national recommendations and
standards of treatment, lack of prevention and control
measures for these pathologies [4,5,16].

The inadequate plans of treatment and reduction of doses
and duration of taking medications very often result in
insufficient efficiency of eradication treatment in children.
The situation is complicated by the high cost of noninva-
sive methods to control efficiency of eradication [8,22,23].

According to our data children from socially unfavorable
families the number of which is rather considerably high in
Ukraine are the most vulnerable to infecting and further
development of the disease. In such families we can find
low local immunity in children, lack of hygienic skills, over-
crowding of flats and high frequency of parents infections.
Taking all this into account one of the most important task
is to conduct educational work in those families which has
to be based on the results of our own local research. Thus,
in spite of the high prevalence H. pylori in Ukraine and
substantial increase of the incidence of H. pylori associat-
ed diseases we do not have the real possibilities for its timely
diagnosis, treatment and prevention [5,19,23].

The way to improve treatment outcomes is the optimal
combination of medicines for eradication therapy. Accord-
ing to generally accepted recommendations the treatment
must be simple, have a good tolerance, accessible on costs
and eradication effect has to exceed 80%. However treat-
ment patterns suggested for adults have being constantly
modified and not always can be used in pediatric patients.
In 2000 the special European commission worked out the
main principles of consensus of H. pylori diagnostics and
eradication in children which were practically changed in
various countries. The first Ukrainian recommendations
for diagnosis and therapy of chronic stomach and duode-
nal diseases in children were proposed in Kyiv in 1999.
They have being permanently modified because of the
local peculiarities of H. pylori sensitivity to antibiotics
and insufficient possibilities for laboratory evaluations.
That is why the regional standards of investigation of pa-
tients with chronic UGIT diseases and H. pylori eradica-
tion are needed. They should take into account both the
availability of laboratory and instrumental facilities and
regional peculiarities of H. pylori sensitivity to antibacte-
rial medicines [6,8,11,13,18,22,24]. We elaborated our first
regional guidelines in 2000.

In spite of that our data suggest that almost the half of
children visit qualified pediatric gastroenterologist only
in 1.5-2 years after disease onset. Also fiber gastroduode-
noscopy (FGDS) is performed only in 10-15% of the pa-
tients. Biopsy material is undertaken morphological study
very rarely and only in isolated cases tests are performed
to elicit the presence of H.pylori. Often it leads to to inef-
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fective treatment and development of recurrences within
a year after the treatment has been employed. Even among
pediatric gastroenterologists a widespread opinion exists
that only diffuse gastroduodenitis and ulcerous lesions
require complete triple- or quadrotherapy while mild gas-
troduodenitis limited to few areas of the stomach or duo-
denum and associated with H.pylori require monothera-
py or therapy with 2 drugs.

During the last 8 years the Department of Faculty and
Hospital Pediatrics at Lviv National Medical University
together with the Departments of General Medicine and
Microbiology was involved into the work for develop-
ment of diagnostics and treatment of H. pylori-associated
diseases in the Western region of Ukraine. From the very
beginning our researchers proposed a family approach to
diagnostics and treatment of this infection. At first, the
results of our research were published in Polish Journal
«Pediatria Wspolczesna Gastroenterologia, Hepatologia
and Zywienie Dziecka» [15] and were reported in the USA
(Georgetown Conference Centre, Washington DC, 2002)
at the “Children’s Environmental II: A Global Forum for
Action” [16].

To increase the efficiency of diagnostics and treatment of
children with chronic diseases of UGIT associated with
H.pylori by introducing the methods of early disease di-
agnosis, studying of clinical course features, and intro-
duce the effective methods of noninvasive diagnostics and
contemporary protocols of eradication therapy.

The study was carried out at several steps. First of all we
have performed the primary screening of children (by the
method of questionnaire) to identify the children with
upper gastrointestinal complaints. The next stage was in-
depth physical examination of these children at school
setting to find out objective symptoms, which could con-
firm upper gastrointestinal diseases. Then we carried out
the instrumental and laboratory investigation of the se-
lected children to verify the diagnosis of upper gastroin-
testinal diseases and its etiology. After that the children
with upper gastrointestinal diseases were arranged into
two groups: colonized with H. pylori and those who were
not. The last step was to investigate the efficiency of dif-
ferent methods of H. pylori diagnostics and protocols of
eradication therapy in children with H. pylori-associated
diseases based on clinical data and patterns of H. pylori
antibiotic resistance.

At the first step of work the interviewing was conducted
involving 17480 schoolchildren of 1-11 forms. The num-
bers of boys and girls were nearly equal.

According to the questionnaires it was found out that about

13% of schoolchildren live in incomplete families (with
substantial increase in higher forms: from 9,9% to 14,7%,
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p<0,001), 8,6% — in hostels, 14,6% children and parents
considered their socioeconomic conditions as unsatisfac-
tory. 55,4% children did not have a separate room, 18,5%
— separate table for work, 14,2% — separate bed. One-
third of schoolchildren have a dog or a cat at home which
can be the potential source of H.pylori and helminthic in-
festation.

Analyzing the health condition of schoolchildren family
members we found that most of them had chronic diseas-
es of UGIT (32,6 %) comparing to morbidity due to dis-
eases of respiratory system — 32 %, cardiovascular sys-
tem — 28,7 % (p<0,01), and urinary system — 24,3 %
(p<0,001). These data confirm the wide prevalence of
gastroduodenal diseases in the population and indicate
necessity of systematic measures directed against them to
be taken for both children and their household.

The important risk factor in such diseases development
was the violation of adequate children’s nutrition. From
our questionnaire 13,3% of schoolchildren had irregular
nutrition and 17,7% showed unsatisfactory diet by its qual-
ity. Almost 2,5% of schoolchildren ate only twice a day,
and a general number of such kids grew threefold in sen-
ior forms. Practically, every fifth schoolchild ate nothing
at school, where he or she stayed most of the day. Among
first-class boys and girls only 25,5% used school dinners
but among graduating pupils — 3,9%. The most popular
kind of food was a sandwich which was brought by 2/3
children to school. Every second schoolchild had a harm-
ful habit to eat just before sleep.

The main complaints of all age’s schoolchildren were typ-
ical for gastroduodenal disorders. The most frequent com-
plaint identified in 71% of children was abdominal pain.
Almost a half of pupils complained on disturbance of ap-
petite, periodic nausea, and regurgitation. The typical com-
plaints were motility disorders of UGIT: epigastric burn-
ing, feeling that meal heavily swallows, bitter or sour taste
in oral cavity. Prevalence of such complaints was sub-
stantially increased among the children of higher forms,
which meant the increase of the pathology of digestive
system prevalence with age.

Other complaints were headache, dizziness, fatigue, sweat-
ing, cold sensation in the limbs, changes of face colour at
agitation. Prevalence of these symptoms was also in-
creased in pupils of higher forms.

At the next step of the research, we selected children with
probable pathology of the digestive system by specially
developed computer analytic system.

Among pupils selected for positive findings in screen-
questionnaire and at examination, we could not confirm
functional or organic disorders of UGIT in 38% of pupils.



GEORGIAN MEDICAL NEWS
No 3 (156) 2008

In 23% of children there were clear clinical and/or instru-
mental signs of motility disorders such as duodenogastric
and/or gastroesophageal refluxes. In 39% of selected
schoolchildren we defined the organic changes of mucous
membrane (GM) of UGIT which were typical for gastrodu-
odenitis, gastritis or ulcer disease. 81% of them were as-
sociated with H.pylori.

To study endoscopic, morphologic and clinical features
of the course of chronic diseases of UGIT associated with
H.pylori comparing to similar diseases of other etiology
we formed 2 groups of children. Into the main group we
included 120 children (mean age — 12,52+1,83 years) with
the inflammatory UGIT diseases associated with H.pylori.
Into the group of comparison we included 20 children
(mean age — 12,40+2,06 years) with the UGIT diseases
which were not associated with H. pylori.

The spectrum of diseases in children from the main group
was represented by chronic diffuse gastroduodenitis with
increased acidity in relapse (65%) and chronic isolated
gastroduodenitis (35%), 10,8% of children had duodenum
ulcer and in 13,3% we diagnosed erosive gastroduodeni-
tis. In the comparison group the spectrum of diseases based
on main diagnoses was following: chronic diffuse gas-
troduodenitis with increased secretory function in relapse
—70% and chronic local spotty gastroduodenitis — 30%.

Having interviewed schoolchildren and elicited their so-
cial and domestic features we compared them to the sim-
ilar outcomes in children of the main group and group of
comparison. Analyzing the condition of residence we iden-
tified that children with helicobacteriosis more frequent-
ly lived in unsatisfactory conditions, in hostels or in in-
complete families.

There was more chronic UGIT diseases (81,7%) in other
family members in children from the main group and chil-
dren from comparison group (30,5%, p<0,001) that con-
firms domestic origin of helicobacteriosis. Such a con-
clusion was supported by significant correlation between
revealed colonization with H.pylori and presence of UGIT
disease in family members (r =+0,42).

Our studies defined the necessity to improve organization
of medical supervision of children with gastroduodenal
pathology by pediatric gastroenterologist. In spite of the
fact that most of the children had typical for chronic dis-
orders of UGIT complaints only 13 children (10,8%) from
the main group had underwent endoscopy and none of
them had had target biopsy of gastric mucosa or H.pylori
test. As a result children did not receive adequate treat-
ment.

In the study we determined a similarity of clinical diseas-
es manifestation in children of the both groups. At the
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same time, children with helicobacteriosis had rarely mild
disease (respectively, 7,5% vs. 40%, p<0,001) and more
frequently had recurrent abdominal pain (45,8% vs.
20,0%, p<0,05). Symptoms of UGIT motility disorders
were very marked: sour reflection (87,5% vs. 65,0%,
p<0,01), epigastric burning (43,3% vs. 15,0%, p<0,05),
early satiation with food (53,3% vs. 25,0%, p<0,05), feel-
ing of discomfort in epigastrium (respectively, 52,5% vs.
10,0, p<0,001). At physical examination children with
helicobacteriosis substantially more frequently had an
unpleasant smell from a mouth (77,5% vs. 30,0%, p<0,05),
moderate dryness of skin (28,5% vs. 5,0%, p<0,05), mus-
cular defense of the anterior abdominal wall at deep pal-
pation (respectively, 55,8% vs. 30,0%, p<0,05). There was
no difference in the frequency of the other symptoms be-
tween the 2 groups.

The all children in the both groups were investigated with
EGDS supplemented with target biopsy of gastric muco-
sa in the antral and fundal parts of the stomach, and si-
multaneous gastric pH measurement. With EGDS we
found a similar visual picture in the both groups of chil-
dren which was characterized by motility disorders
(change of retraction, presence of refluxes, functional in-
sufficiency of cardiac part of the stomach, gastroesopha-
geal prolapse, not fully closed pylorus), inflammatory
changes (hyperemia of gastric mucosa, increase volume
of secretory mucus). More secretions were found in the
esophagus of children from the control group (respectively,
50,0% vs. 26,7%, p<0,05), while in the children from the
main group there was significantly more gastric mucus
(respectively, 94,2% vs. 65,0%, p<0,001). We observed
destructive changes of gastric mucosa and duodenum (ero-
sions, ulcers) only in children of the main group, but the
number of these cases in our study was insufficient to reach
statistically significant difference.

At morphological study of biopsy materials of gastric
mucosa taken from the antral part of the stomach, all chil-
dren of the main group had certain inflammatory changes
while in the group of comparison such changes were found
only in 65% of children (p<0,001). Degree of inflamma-
tory process was substantially higher in children with heli-
cobacteriosis. In children from the main group there was
considerable local infiltration by lymphocytes, neu-
trophiles, and cellular polymorphism. Some of them had
a mixed local spotty character of gastric mucosa infiltra-
tion. In 4 children of the main group we observed lymph
follicles with germenative centers typical for helicobac-
teriosis [12]. The other changes of antral gastric mucosa,
local atrophy of glands, polyp like changes of GM, local
intestinal metaplasia, and congestion were similar in the
both group.

In biopsy samples taken from the fundus of the stomach
of children from the main group there was greater activity
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of inflammatory process with more frequent lymphatic
and neutrophil infiltration, local intestinal metaplasia of
gastric epithelium. The other morphological changes of
GM in the fundal part were not different in the both groups
of children.

Thus, considerable degree of inflammation of GM, mas-
sive infiltration of mucus membrane with cellular ele-
ments, formation of follicular lymphoid hyperplasia, lo-
cal intestinal metaplasia must alert physician to think about
the disease of H.pylori etiology.

Nowadays diagnostics of H.pylori infections in children
is based on the data obtained by various methods which
differ each from other by the degree of invasiveness, ad-
ditional equipment used, time required, specificity and
sensitivity [1,4,7,12,16]. For the last time morphological
investigation is the most important diagnostic method of
H.pylori infection which is considered as a “gold stand-
ard” of this bacteria identification [12]. According to our
data, the presence of H.pylori was determined in biopsy
samples of antral part in 103 children (85,8%) and in biop-
sy materials from fundal part in 61 child (50,8%) that cor-
responds to the findings of other authors. Negative results
of combined fundal and antral biopsy were documented in
5 (4,17%) children of the main group suggesting the high
sensitivity of this method (~ 96%). It is useful to note that
in some children of the main group H.pylori was identified
only in biopsy materials of fundal part of GM that necessi-
tates not only antral but fundal biopsy also.

Until now EGDS has been an important invasive method
of diagnostics of UGIT chronic diseases associated with
H. pylori. One third of our children from the main group
did not have the clear endoscopic signs of helicobacterio-
sis despite the presence of infection proven by histologi-
cal investigation and ELISA.

We used the print smears of GM taken from the areas of
maximal hyperemia and edema. Positive diagnosis of heli-
cobacteriosis was documented only in 67 children (55,8%)
of the main group that questions the value of this method
as a main diagnostic tool taking into account a high per-
cent of errors and availability of more sensitive and spe-
cific assays for verification of the diagnosis.

CLO-test and bacteriological method also had low sensi-
tivity (respectively 70,8% and 60%) that substantially lim-
ited their use in practice of pediatric gastroenterologist.

Enzyme linked immunosorbent analysis of RIDAS-
CREEN® for Helicobacter by which we determined the
presence of antibodies (IgG) against H.pylori in the blood
serum showed positive result in 112 children (93,3%) with
helicobacteriosis. Express method employing one-step
strip-test for assaying of anti-helicobacter antibodies in
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capillary blood showed positive result in 110 children
(91,7%). Results of express method were insignificantly
less accurate than the results obtained by ELISA but this
method was more acceptable in routine practice of pedi-
atric gastroenterologist, pediatrician or family physician.
Sensitivity of 92% is considered enough for wide use of
the method and its simplicity as well as a possibility to get
prompt result make it very comfortable.

At the same time we noted that its use in children younger
than 10 years brought the increase of negative results
which is probably associated with features of immune
system in this age. Last time we started to use the test
systems for immunochromotographic detection of H.pylori
antigens (Cito Test H. Pylori Ag) in excrements. The re-
sults were positive in 93% of infected children independ-
ently of age. It is simple and comfortable for use.

Comparing sensitivity and convenience of different meth-
ods for H.pylori determination one can make a conclusion
that a very sensitive method of H.pylori infection diagnos-
tics is a morphologic method which has some flaws be-
cause of its invasiveness. Modern non-invasive methods
of diagnosis with use of ELISA and immunochromoto-
graphic reactions have a sensitivity which is close to the
“gold standard” and may be used in clinical practice de-
creasing the need for EGDS. Method Cito-Test-H.pylori-
Ag is very promising and convenient for diagnostics.

In order to determine the effectiveness of various proto-
cols of eradication therapy, their tolerability and compli-
cations 120 children where divided into 4 groups depend-
ing on given particular protocol of treatment. The group 1
comprised of 30 children who took de-nol (colloid bis-
muth subcitrate) + flemoxin-solutab (amoxiciline) + clary-
tromicin (fromilid) (DFC); the group 2 - 30 children who
took de-nol + flemoxin solutab + furazolidon (DFF); the
group 3 - 30 children who took proton pump inhibitor
(PPI) nexium + flemoxin-solutab+clarytromicin (NFC);
the group 4 - 30 children who took de-nol + flemoxin-
solutab + claritromicin + nexium (DFCN).

Duration of the treatment lasted 7 days and medication
doses were as follows: de-nol - 8 mg/kg/24 hours - 2 in-
takes, flemoxin solutab - 50 mg/kg/24 hours - 2 intakes,
clarytromicin (fromilid) - 7,5 mg/kg/24 hours - 2 intakes,
furazolidon - 8 mg/kg/24 hours - 3 intakes, nexium -
0,5 mg/kg/24 hours — once in the evening.

Prescribing therapy we followed a «family approach» to
diagnosis and treatment of helicobacter-associated chil-
dren’s illness which was implemented into the practice of
gastroenterologists in our region for the first time. This
approach gave us an opportunity to eliminate the bacteria
in household and prevent possible re-infection in children
after complete eradication being achieved.
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Dyspepsia and abdominal pain were frequent and preva-
lent findings in helicobacteriosis together with signs of
motility disorders of UGIT and weakness. Evolution of pain
in the groups of children depended on the therapy received,
localization of pain, and timing to meals. In group 1 feeling
of pain decreased on 5,64+0,23 day and pain relived on
7,80+0,31 day from the beginning of treatment. In children
of the group 2 the decrease and disappearance of pain oc-
curred within the similar period of time. Children treated
with nexium (group 3) had faster disappearance of pain in
comparison to 2 groups above. In the group of children
received quadrotherapy we documented similar to group 3
dynamics of pain. It was also faster than in groups 1 and 2.

The similar dynamics was observed for the group of clin-
ical symptoms suggestive to motile disorders of UGIT such
as heartburn and pain in the chest, belching and hoarse-
ness of voice in the morning.

Summarizing the observation of disease clinical course
we can make a conclusion that in each group there was a

decrease in frequency of complaints and relief from symp-
toms of illness. In groups of patients where eradication
therapy included bismuth based drug (1st and 2nd group)
and antibiotics eradication of pathologic symptoms was
slower and there was no considerable difference between
these two groups. In sub-groups where eradication thera-
py included PPI timeframe for resolution of pathologic
symptoms was faster.

An important component in the assessment of therapy ef-
ficacy is tolerability, frequency and severity of adverse
events and complications resulting in finishing of the treat-
ment.

In general the all medications mentioned above were well
tolerated with no complications or adverse effects seen in
any group. At the same time breakdown of adverse events
differed. The lowest frequency of adverse events (33,3%)
was in the group 1 and highest - 53,3% was in the the
group 4. In the 2nd and the 3rd groups side effects were
documented in 14 cases (46,7%) (Table 1).

Table 1. Frequency of side effects in children on eradication therapy

Data 1" group 2" group 3" group 4™ group
n=30 n=30 n=30 n=30
Total 10 14 14 16
Mild 9 12 13 12
Moderate 1 2 2 4
Severe 0 0 0 0
Nausea 3 9 4 3
Vomiting 0 1 0 0
Change of taste 1 1 1 1
Diarrhea 4 1 8 7
Dizziness 0 0 0 1
Eruption, itching 0 1 1 1
Dryness in mouth 0 0 0 1

Grading adverse events we used the following criteria:
mild - symptoms present but do not change behavior of a
child; moderate - symptoms present and change behavior
of a child, but do not require stopping the treatment; se-
vere - symptoms present and are so severe that advocate
finishing treatment.

Some purgative effect observed in the 1%, 3" and 4™ groups
of children may be explained by prokinetic action of mac-
rolides and reaction to PPI. The most frequent side effects
in the 2nd group of children were mild nausea likely be-
cause of taking of furazolidon. There were no constipa-
tion or flatulence, increase in pain syndrome, or distur-
bance of sleeping.

We determined effectiveness of eradication therapy in
1,5 month after finishing it by means of non-invasive high-
ly informative method of diagnostic of antigens H.pylori
in feces - “H.pylori Stool antigens test”.
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According to our data the most effective was quadrother-
apy effectiveness of which reached 93,3%. We failed to
achieve eradication in 2 of 30 children from the group 4
although there was clinical improvement in the both cas-
es. The probable cause of that was longstanding disease
or prior repeat courses of monotherapy with de-nol, met-
ronidazol, and furazolidon.

In the group of children where triple therapy was employed
with de-nol and two antibiotics we had got good results -
86,7% of successful eradication. The lowest eradication
rate was achieved in the group 2 where we applied fura-
zolidon (DFF) - 80%. Changing de-nol to nexium did not
change the frequency of eradication in the group 3 where
it was 86,7% (Table 2). Taking into account that effec-
tiveness of eradication therapy must be more than 80% it
is better to use protocols with DFC, NFC, DFNC. Proto-
cols employed nexium were better but more expensive
and with more side effects.
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Table 2. Effectiveness of different schems of medicines for eradication of H.pylori

Groups Schemes of medicines Effectiveness (%)
1 De-nol+ Flemoxin + Clarithromicine 86,7%
2 De-nol+Flemoxin+Furazolidon 80%
3 Nexium+ Flemoxin + Clarithromicine 86,7%
4 De-nol+ Flemoxin + Clarithromicine+Nexium 93,3%

Children with successful eradication of H.pylori as tested
in 1,5 month after finishing therapy repeated antigens
H.pylori studies in 6 and 12 months. In six months we got
negative results in all children who had negative results
at their first check of eradication status but 6-10% of chil-
dren showed recurrence of mild UGIT motility disorders
with heartburn, eructation, bad appetite, fast stomach fill-
ing sensation. In 12 months situation changed. In each
group we found children with positive reaction to H.pylori.
From the first group - 2 children (7,7% of successful erad-
ication cases), from the second group - 3 children (12,5%),
from the third group - 2 children (7,7%), from the fourth
group - 1 child (3,6%). One may think that reappearance
of antigens of H.pylori in feces may be caused by re-in-
fection. All those children were from the families where
household refused treatment despite the fact that some
family members had symptoms characteristic to chronic
UGIT diseases.

It is interesting to note that effectiveness of eradication
therapy in a subgroup of 14 children with poor compli-
ance (dose missing, incomplete course of therapy) was
only 50%. The repeated eradication course of quadrother-
apy was available for 7 children but only in 4 cases we
gained eradication. These data emphasized the crucial
importance of compliance (proper dosing, frequency and
length of treatment) in preventing of antibiotic resistance
and increasing of eradication rate.

According to significant prevalence of symptoms and signs
suggestive to UGIT motility dysfunction (clinical data and
results of endoscopy examination), possible disorders of
gut friendly flora at the background of the disease, and
antibacterial therapy, deficit of water-soluble vitamins in
children with chronic pathology of UGIT, all children were
prescribed to receive prokinetic motylium (domperidon),
probiotics (Lactobacteria GG (LGG)+Bifido-bacteria) and
polivitamin-mineral medicine Multitabs for the period of
three weeks. Prescribing of rehabilitation therapy contrib-
uted to fast normalization of children condition.

The study proved the necessity of making early diagno-
sis in children with chronic gastroduodenal pathology
which is quite prevalent among schoolchildren. Typically,
schoolchildren produce complaints with characteristic
patterns for functional and organic disorders of UGIT.
Such children do not apply for qualified medical care
for a long time but if even they receive it, it is insuffi-
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cient. All mentioned above influence the success of fur-
ther treatment. Screen for those children using interview-
ing with questionnaires allows selecting the individuals
with symptoms and signs suggesting probable patholo-
gy of UGIT. Use of ELISA and immunochromatograph-
ic methods allows diagnosing of helicobacteriosis with
a high degree of reliability which makes invasive EGDS
unjustified for routine use in children with gastroduode-
nal pathology. In the case of performing EGDS it is im-
perative to make target biopsy GM at fundal and antral
areas of the stomach.

Management of children with helicobacteriosis of UGIT
should consist of eradication therapy and rehabilitation
treatment. Eradication therapy requires strict compliance
to eradication protocol and “family approach” to diagno-
sis and treatment. Most effective protocol for eradication
of H.pylori is quadrotherapy which is indicated to chil-
dren with erosive gastroduodenitis or ulcer disease of the
stomach or duodenum. The best protocol of triple therapy
comprised of de-nol, flemoxine, clarythromicin and was
optimal on cost/effect ration and frequency of adverse
events.

Obligatory condition for success was examination of the
household and their simultaneous treatment in the case of
eliciting of H.pylori carrier state. In the high risk families
which members were not treated the risk of re-infection is
increased.
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SUMMARY

COMPARATIVE EFFICIENCY OF DIAGNOSTICS AND
TREATMENT FOR HELICOBACTER PYLORI INFEC-
TION IN CHILDREN

Nyankovskyy S, Ivakhnenko O.

Danylo Halytskiy Lviv National Medical University Department
of Faculty and Hospital Pediatrics, Lviv, Ukraine

The prevalence of chronic gastroenterological diseases among
schoolchildren is high and the incidence of those diseases is
growing up. The article is devoted to study of diagnostic, clini-
cal features of Helicobacter pylori associated chronic diseases
of upper digestive tract in children. With a help of screening-
questioning of school children the age prevalence of main, gas-
troduodenal-specific complaints has been determined, their so-
cial and everyday life peculiarities have been investigated. Com-
parative efficacy of the main invasive and non invasive Helico-
bacter pylori diagnostic techniques among children has been
determined. With the help of qualitative Helicobacter pylori stool
antigen test the comparative efficacy of different methods of
eradication therapy based on using bismuth containing drugs
and the proton pump inhibitors were studied. The eradication
therapy tolerability and side effects profile have been investi-
gated.

Key words: helicobacter pylori, gastrointestinal diseases, di-
agnostics, treatment, eradication.

PE3IOME

CPABHUTEJIbHASI Y®®EKTUBHOCTb JTUATHOC-
THUKH U JIEYEHUSI HELICOBACTER PYLORI-MH-
®EKIIUHU Y TETEN

HsanbkoBckuii C., UBaxnenko O.

JIvo8CKULl HAYUOHATLHBLL MEOUYUHCKULL YHUBEPCUTNE UM.
. I'anuyxozo, kagedpa gaxynvmemckoil u 20CHUMAIbHOU ne-
ouampuu, JIve08, Yxpauna

YacToTa XpOHHYECKUX TaCTPOIHTEPOTIOTHUECKUX 3a00TeBaHUI
y AeTell MKOIBHOTO Bo3pacTa pacTeT. CTaThsl MOCBSIIAETCS
JUATHOCTHKE M KIMHHYecKHM ocobeHHOCcTsM Helicobacter
pylori-acconnupoBaHHBIX XPOHUYECKUX OONE3HEH BEpPXHETo
OTZIeTa KEeNyA0UYHO-KUIIETHOTO TPakTa y AeTeit. C moMOIIbIo
orpoca AeTeil MIKOIBHOTO BO3PAcTa, MO3BOJSIONIETO MPOBO-
JIUTH CKPUHUHT, ObLIa YCTaHOBJIEHA BO3PACTHAS YaCTOTA BAXK-
HEHINX CTIeU(PUISCKUX AT KETyL0IHO-KHIIETHOTO TPAKTa
CHMIITOMOB, OBIITH OTIPEIeIeHBI COIIMATbHbBIE U OBITOBBIE 0CO-
OEHHOCTH y JIeTeH, IMEIOMINX COOTBETCTBYIOIINE Kano0sl. On-
penensinack cpaBHUTENbHAS 3()(HEKTUBHOCTH HHBA3UBHBIX U HE-
WHBA3UBHBIX JAMATHOCTHYECKHX METOJOB JJIs BBHISIBICHUS
Helicobacter pylori. Ilpu momomu kadyecTBEHHOTO TecTa Ha
Hannuue antureHa Helicobacter pylori B xane Obuta onpene-
JeHa cpaBHUTENbHAA 3(PYEeKTUBHOCTH Pa3TMUHBIX METOAOB
9paJuKallMOHHON Tepanuu, OCHOBAHHOW Ha NMPUMEHEHUH JIe-
KapCTB, COAEPKANIUX BUCMYT, I HHTHOUTOPOB MPOTOHHOM
nomnsl. [IpefcTaBaeHsl JaHHBIE O EPEHOCHMOCTH JICUCHUS U
XapakTepe MOOOYHBIX pPeaKIH.
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ANALYSIS OF CLINICAL EXPERIENCE OF USING FORMULA NUTRILON
FOR BOTTLE FEEDING OF THE FIRST YEAR OF LIFE IN UKRAINE

Nyankovskyy S, Ivakhnenko O.

Danylo Halytskiy Lviv National Medical University, Lviv; Department of Faculty and Hospital Pediatrics, Ukraine

It is already well known that an optimum feeding behav-
iour belongs to the leading factors which determine the
health of children and adults, their physical and psychic
development. In many researches it was observed that
correlation exists between nutrition and frequency of ap-
pearance and severity of infectious diseases
[10,11,22,26,30,36,49]. Yet in 1968 in the monograph of
Chandra R.K. “The relation between immunology, nutri-
tion and disease in elderly people” it was confirmed that
malnourished people are more susceptible to infections.
An attempt to explain this dependence was done in the
monograph; however the only progress of immunology
during the last decades clarified the pathogenetic mecha-
nisms of these processes [11].

For the first time the term “immunonutrition” was used in
1992 by Daly J. in the article devoted to the metabolic
and immunological aspects of enteral nutrition enriched
with arginin, nucleinic acids and ®-6-fatty acids in pa-
tients after surgical interventions [14]. Later it was found
that specially adopted nutrition causes changes of phago-
cytosis and neutrophil bactericidal activity, total amount
of neutrophils, lymphocytes, activated T-lymphocytes,
NK-cells, immunoglobulins A,M,G and y-interferon pro-
duction in adults and children with various diseases and
pathological states [6,13,17,26,31,34].

Accumulation of new data confirms a thesis that infants’
nutrition has long-lasting outcomes for health and plays
an important role in prevention of a group of chronic non-
infectious diseases in adults and influences the function
of physiologic systems of child in the future. Children fed
inappropriately to their physiological needs have increased
frequency and severity of intestinal and other infections
and high risk of premature death. Besides that, the lack of
nutrients or their disproportion causes failure to thrive,
decrease of cognitive function, immune disorders, appear-
ance of allergic reaction, improper realization of genetic
potential for child development, change of structure of
cellular membranes and receptors, appearance of patho-
logic intestinal biocenosis [3,4,7,8,30,32,37,45].

Immunity is an important and dynamic system which con-
stantly synthesizes new molecules and compounds, pro-
vides high level of cell proliferation and differentiation,
maintains a tissue uniqueness, protects our organism from
penetration of extrancous proteins and biopolymers,
keeps under control humans genetic program by destruc-
tion of transformed and old cells, determines the course
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of infectious, inflammatory, autoimmune and allergic
processes [17].

More often immune system is referred as a system of en-
dogenous nutrition. One of the basic function of immuni-
ty is disintegration of highly-molecular organic com-
pounds to the primary molecules (amino acids, monosac-
charides, fatty acids, lipids, nucleic acids) and providing
of effective and complete reutilization of nutriments, ap-
peared in the course of vital processes (dead cells and prod-
ucts of their decomposition, microorganisms, incompletely
digested food) [10,17].

From this position, it could be defined that the unique
system of cells nutrition in the organism includes 3 sub-
systems: exogenic digestive system, immune system and
intracellular system of disintegration. Their concordance
is provided by signal molecules: molecules of immu-
noglobulins, molecules of major histocompatibility com-
plex and heat shock molecules [17,36].

The immune system of stomach and bowels has got the
name of gut associated lymphoid tissue (GALT). It is lo-
calised along the surface of stomach and bowels in the
lamina propria and includes isolated and grouped lym-
phoid follicles (Peyer’s patches), lymphoid tissue of ap-
pendix, tonsils, mesenteric lymph nodes. From the last
data, 60-70% of immune cells in child’s organism are lo-
calised in the gastro-intestinal tract [17,22].

Immunomodulative effect of nutrients in the GALT car-
ries out at subcellular, cellular and intercellular levels of
cooperation. It is realised by the change of intestinal flo-
ra, properties of cellular membrane and activation of mem-
brane’s enzymes, adjusting of receptors expression and
affinity, activation of receptor-dependent signal systems
or initiation of additional signals in a cell, modulation of
transcription factors and cellular cycle, change of gene
expression, immunoglobulins, cytokines, regulation of
apoptosis [6,17,13,22].

A total surface of mucosal membrane of gastro-intestinal
tract is approximately 300 m?. It is an important barrier,
which protects our organism from penetration of patho-
genic microorganism from contaminated food and water.
Mucous membrane of gastrointestinal tract is an organ
with complicated structure, metabolic and regulatory func-
tions which consists of glycomucoproteins, immune cells,
immunoglobulins, lysozyme et al. Mucosa is covered by
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adhesive microorganisms which not only take part in the
processes of food detoxication, immunomodulation and
fermentation but also influence on mucus quality and
amount. Unspecific protective factors which help to main-
tain homeostasis of the organism include: the components
of saliva, acid of gastric juice, bile, mucus and adequate
bowel’s peristalsis. The main defence of mucous membranes
is considered an antigen-specific secretory IgA [17,22].

Isolated lymphoid follicles contain mainly B-lymphocytes,
some T-helpers, and T-suppressors. Peyer’s patches are
divided into three areas: dome (consists of lymphocytes,
macrophages, plasma cells and M-cells, responsible for
antigen absorption and transport to the inside of lymphoid
follicle), B-cellular area (localized under a dome, contains
plenty of B-cells - precursors of IgA producers) and
T-cellular area (contains mainly subpopulations of T-lym-
phocytes). An antigen delivered to the dome of lymphoid
follicle by M-cells is released, caught by antigenpresent-
ing cells, disintegrated and presented to T-lymphocytes.
As aresult there is recognition of antigen. B-lymphocytes
which carry superficial [gM switch to the synthesis of IgA.
In inductive part of mucosa there are immunocompetent
cells which provide initial immune answer. After migra-
tion to effector areas (first of all - Lamina propria of mu-
cous membrane) specific T- and B-lymphocytes provide
an accumulation of effector cells, responsible in the fu-
ture for cellular and humoral forms of immune answer.
Appendix also contains lymphoid follicles covered by M-
cells. Mesenteric lymph nodes contain mainly B-lym-
phocytes, which are precursors of IgA producers. There
is recognition of antigens, caught in bowels, in the me-
senteric lymph nodes [17].

In the GALT antigen contacts with T-cells and B-lym-
phocytes - precursors of plasma cells, which produce IgA.
Lymphokines secreted by T-cells switch B-lymphocytes
from IgM to IgA production, following by clonal B-cells
proliferation and maturation to plasma cells. It is compli-
cated process with involvement of Th2-lymphocytes sub-
class, interleukins (IL-4,IL-5, IL-6 et al), transforming
growth factor 3. Mature and prepared to the IgA produc-
tion B-lymphocytes, through lymphatic vessels and duc-
tus thoracicus get into systemic circulation and spleen.
After that they settle in the mucous membranes of differ-
ent organs, mainly in the place of cells sensibilisation
(“homing” effect). Such settling apart is important for the
young children and provides protective effect in condi-
tion of weaker immune defence. Lamina propria is a place
for the synthesis of antigenspecific IgA and polipeptide
(joined-chain or j-chain) which is the connecting chain of
these immunoglobulins. Then 2 molecules of IgA con-
nected by j-chain (dimer) unite with glicoprotein, secre-
tory component, which stabilizes secretory IgA and relia-
bly protects it from the action of proteolytic enzymes of
intestinal juice. IgA complex is packed in cytoplasm ve-
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siculae, transported and released on apical part of mucosa
epithelium [17].

Polimeric secretory IgA (sIgA) is able to neutralize effec-
tively viruses, bacteria and their toxins, enzymes. It can
partly block the processes of viral and bacterial adhesion
to the epithelial cells of mucosa, viral attachment to cellu-
lar membranes and inhibit intracellular replication of vi-
ruses. It is proved that sIgA enhances activity of phago-
cytes and lymphocytes, induces significant cytotoxic ef-
fect to pathogenic bacteria. The basic role of sIgA is fas-
tening of food and other allergens and infectious agents
which can pass epithelium barrier and cause allergic re-
actions or infectious disease [17,36].

Besides that, in mucosa there are localized intraepithelial
gamma- and delta-T-lymphocytes which are considered to
be the first link of defence. After stimulation these lym-
phocytes can differentiate into T-helper (CD4+) or T-killer
(CD8+) cells. After antigen stimulation gamma- and delta-
T-lymphocytes produce various cytokines, which stimulate
growth of epithelial cells, destroy harmful germs (includ-
ing intracellular) and own unviable epithelial cells. Proba-
bly, chronic course of some diseases is related to the prima-
ry lack of gamma- and delta-T-lymphocytes [17,22].

Intestinal immune system performs 2 important and an-
tagonistic functions: defence against pathogenic micro-
organisms (IgA-antibodies and cellular-mediated re-
sponse) and suppression of immune reaction against food
proteins and bacterial components of intestinal micro-
flora [22].

For today several factors have been considered responsi-
ble for child’s immune response: genetic predisposition
to immune disorders (carriers of antigens HLA-DW),
transfer of antibodies in the prenatal period and with breast
milk, duration of breastfeeding. Important are also the
nature of antigen, its dose, frequency of introduction,
chemical structure, absorption, pressing, age of child at
the first contact with an antigen, penetration of gastroin-
testinal tract mucosa, state of local immunity and intesti-
nal microflora [17,22].

Maternal milk is an optimum natural regulator of these
processes. For today various immunoactive components
of breast milk are known which can be divided into sev-
eral groups according to their action. The first group is
presented with antibacterial compounds: secretory immu-
noglobulins, lactoferrin, lysozyme, lactoperoxidase, nu-
cleotides, antibodies, k-casein and a-lactalbumin, hapto-
corrin, mucins, lactadherin, free secretory component,
oligosaccharides and prebiotics, fatty acids, maternal leu-
cocytes and cytokines, sCD14, complement and comple-
ment receptors, B-defensins, toll-like receptors, bifidus fac-
tor, tolerance/priming compounds (cytokines: IL 10 and
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TGFp; anti-idiotypic antibodies). The second group con-
tains immune development compounds: macrophages,
neutrophils, lymphocytes, cytokines, growth factors, hor-
mones, milk peptides, long-chain polyunsaturated fatty
acids, nuckleotides and adhesion molecules. The next
group includes anti-inflammatory compounds: cytokines
(IL 10 and TGFp), IL-1 receptor antagonist TNFa and
IL-6 receptors, sCD14, adhesion molecules, long-chain
polyunsaturated fatty acids, hormones and growth factors,
osteoprotegerin [1,5,19,28,33,35,42]. And it yet not com-
plete list of immunoactive components of breast milk!
Normal microflora of gastrointestinal tract is an impor-
tant part of human ecosystem which plays an important
role in the immunophysiologic regulation of many proc-
esses, directed to the maintenance of immunologic home-
ostasis. Intestinal microflora has received more and more
attention over the last few years 45, [3,9,12,20,24,25,29,
43,45,46]. Evidence has clearly demonstrated that the es-
tablishment of indigenous microflora is fundamental for
[33, 38]:

generation of immunophysiological regulation in terms
of both protection against infection agents and acquisi-
tion of immune tolerance;

the non-immunological protective function of the intesti-
nal system - gatekeeper;

a variety of nutritive and metabolic activities of the gas-
trointestinal system [23,26,30].

Development of the microbiota in the newborn GI tract
depends on the original inoculum, the immediate living
environment and early feeding practices. Before birth the
infant is sterile. During vaginal delivery the natural colo-
nization of the infant starts with bacteria mainly from the
vaginal and intestinal flora of the mother [3,33,49].

For the further development of infant’s intestinal flora the
diet plays a very important role. Bifidobacteria dominate
in the intestinal flora of breastfed infants shortly after birth.
During artificial feeding without prebiotics the intestinal
flora considerably change: the quantity of bifidobacteria
and lactobacilli decreases meantime the numbers of op-
portunistic microorganisms and various bacterial associ-
ations increase, what is typical for dysbiosis and mature
intestinal microbiota. As a consequence, within a few
weeks the intestinal flora becomes different in breastfed
and formula fed infants [5,20,21,37].

The species and concentration of bacteria vary from the
stomach to the intestine and colon. In the proximal small
bowie and stomach, most of the bacteria are aerobic and
gram-positive, and the concentration is low, about 10° to
10* colony-forming units (CFUs)/mL of luminal content.
In contrast, within the colon, bacterial concentration increas-
es sharply, reaching 10" to 10> CFUs/mL of luminal con-
tent. More then 400 different species of bacteria reside there,
the dominant species are anaerobes [24,31,45,49].
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Yet in 1900 Tissier proved that bifidobacteria are predom-
inant in intestinal flora of breastfed infants [47]. The preb-
iotic concept, developed by the Gibson and Roberfoid in
1995 [23], is now firmly established. Human milk is a true
prebiotic, and its neutral oligosaccharides are known as the
main “bifidus factor” [7]. Besides 7% lactose, human milk
contains approximately 1% neutral oligosaccharides. There-
fore, these oligosaccharides make up a large part of human
milk composition, similar to the proteins level [5]. Prebiot-
ic oligosaccharides are configured in such a way that the
small intestinal enzymes cannot hydrolyses them for ab-
sorption. Accordingly, they enter the colon intact and pro-
vide the “preferential food” for certain colonizing bacteria
through the process of fermentation [19].

Prebiotics which can be supplied naturally (brest milk) or
be used as food additives (galactooligosaccharides) are
non-digestible oligosaccharides which enter the colon and
are fermented to change the colonic environment and stim-
ulate the increased proliferation of certain commensal bac-
teria, bifidobacteria and lactobacillus, which function as
probiotics to stimulate intestinal host defences [22,32,33].
This indirect effect of prebiotics, e.g. an altered colonic
milieu leading to stimulus of bifidobacteria and lactoba-
cillus proliferation, has been considered as the primary
role for prebiotics as a health-promoting dietary supple-
ment. However, more recently several studies have sug-
gested that prebiotics can also have a direct effect on the
GULT that does not require the proliferation of commen-
sal probiotic [22].

A great clinical experience of using of oligosaccharide-
containing formulas produced by Nutricia company (Nu-
trilon, Nutrilon Hypoallergic, Nutrilon Comfort for chil-
dren before 6 months of life and senior) has been accu-
mulated in Ukraine. These formulas contain mixture of
oligosaccharides (galactooligosaccharides [GOS] and
fructooligosaccharides [FOS] with 9:1 ratio) in the con-
centration 0,82/100 ml [37].

In the study of Prof. V.D.Ott and co-authors positive ef-
fects in infants fed with formula “Nutrilon-1" (34 chil-
dren) were established in comparison with the control
group (22 children): improved child’s behaviour, frequen-
cy of defecation, faecal pH, metabolic processes in bow-
els mucosa, multiplied bifidobacteria and lactobacilli in
faeces. Follow-up examination of children biochemical
tests allowed making conclusion that this formula not only
provides all essential nutrients, but also has positive in-
fluence on the functional condition of gastrointestinal tract,
normalizes intestinal microbiota and metabolic processes
in intestinal mucosa. That is why it could be defined as
formula for functional nutrition [39].

Research of Nyankovskyy S.L. and Ivahnenko O.S. was
devoted to the investigation of influence of oligosaccha-
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ride-containing formulas on establishment of intestinal
biocenosis in infants of the first year of life. The study
included 40 children: 14 children (average age —
3,2+1,1 months) fed with “Nutrilon-1” formula, 16 chil-
dren (average age — 7,1+1,4 months) fed with “Nutrilon-2”
formula, and 10 children fed with a standard formula
without oligosaccharides. The authors found that artifi-
cial feeding is followed by dysbiotic changes and pro-
gressive diminishing of the quantity of bifidobacteria,
lactobacillus, normal E.Coli and multiplying the num-
bers of aerobic and opportunistic bacteria. Administra-
tion of formulas with oligosaccharides during 3 months
allowed attaining the reliable increase in numbers of bi-
fidobacteria and lactobacilli, positively influenced es-
tablishment of intestinal microbiota making formula
feeding as effective as breastfeeding. The results of stool
analysis in these children approached the same results
as in breastfed infants [36].

Tishchenko V.A. and co-authors in their research which
included 20 new-born infants demonstrated that breast-
fed children and infants who received the formula enriched
with oligosaccharides had the same qualitative, quantita-
tive and functional tolerance and also quantitative char-
acteristic of intestinal microbiota [48].

In their study with involvement of 23 children of the first
2 months of life, Prof. T.M. Klimenko and co-authors dem-
onstrated that feeding with “Nutrilon-1” formula results
in the decline of faces pH promotes the growth of acido-
philic bacteria and warns surplus growth of pathogenic
flora [27]. In the research performed by Dorofeyeva G.D.
and co-authors in 20 children of the first year of life it
was established that using of formula with oligosaccha-
rides effectively ceases dyspepsia, meteorism, peristaltic
disorders, promotes body weight increase, normalizes the
number of bifidobacteria, however insufficiently inhibits
the growth of hemolitic E.Coli [15]. In another research
these authors observed 32 children fed with oligosaccha-
ride-containing formulas. The aim of the study was to fur-
ther investigate the influence of formula feeding with preb-
iotics on intestinal microbiota in children of the first year
of life suffering from intestinal dysbiosis. The researches
showed that during observation period the incidences of
dyspepsia, meteorism, and peristaltic disorders reduced,
body weight increased, sensibilization to food and bacte-
rial allergens and allergic symptoms diminished, quantity
of bifidobacteria increased and amount of opportunistic
flora decreased (Proteus, Klebsiella, Enterobacter) [16].

Arayev L.N. and co-authors studied an efficiency of oli-
gosaccharide-containing formula in 20 children of the first
year of life. It was proved that in comparison with the
control group infants fed with this formula had positive
dynamics of physical development, stool improvement,
augmentation of bifidobacteria and lactobacilli, decrease
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of lactosonegative and hemolytic species of E.Coli and
quantity of opportunistic bacteria (Staphylococcus, Pro-
teus, Citrobacter, Enterobacter) [2].

The data of Zolotareva S.G. and co-authors suggested that
the use of formula with oligosaccharides in 11 children
aged 6 months resulted in substantial increase of quantity
of bifidobacteria, lactobcilli, nornal E.Coli and decline of
amount of opportunistic flora, comparatively with chil-
dren fed with the standard formula [50].

The research of Fedortsiv O.E. was devoted to the study
of efficiency of formula “Nutrilon” for infants with mal-
nutrition of I-1I stages in a period of transitional and opti-
mum feeding. There were involved 57 children at the age
of 2-12 months from Ternopil Child’s House. The results
of dynamic study of body weight increase showed advan-
tage of the formulas with oligosaccharides comparatively
with formulas without oligosaccharides which were used
in the control group [21].

The aim of research of Duka K.D. and Ilchenko S.I. was
to evaluate the influence of oligosaccharide-containing
formula on nutritional status and mucosal immunity of
52 infants from an ecologically unfavourable area. It was
found that for artificial-fed children is typical suppres-
sive orientation of immune reactions, lymphopenia, tense
humoral immunity with relatively increased levels of IgG,
IgA and IgE, low capacity for interferon synthesis, intes-
tinal dysbiosis. According to researchers’ data the use of
mentioned formula during 3 months allowed to correct
significantly insufficiency of immune defence [18].

Prohorov E.V. and co-authors studied the efficiency of
formula “Nutrilon-1” in children with functional disor-
ders of gastrointestinal system. The research involved
19 children of 2-6 months with different functional disor-
ders of gastrointestinal tract: regurgitation syndrome, in-
testinal cramps, and functional constipations. The authors
showed that the use of formula with oligosaccharide al-
lows liquidating dysbiosis and improving immune resist-
ance of children [40].

36 children of the first year of life fed with oligosaccha-
ride-containing formula were included into research of
Reznichenko Yu.G. and co-authors. 132 infants from the
ecologically unfavourable city district were fed with a
standard formula (control group). The results suggested
that in comparison with the control group children fed
with an enriched formula had 25-45% lower morbidity
(malnutrition, acute respiratory infections, rickets, anae-
mia and intestinal dysbiosis) what had positive influence
on baby’s health [41].

The interesting results were obtained by Mukvich O.M.
and Ott V.D. in the research comparing the levels of blood
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cytokines, glycosaminoglycans, fucose and hexose in
coprofiltrates in children with intestinal dysbiosis.
25 healthy breastfed infants of 1 to 5 months (control
group), 85 children of the same age with stage II-111 dys-
biosis including 45 breastfed infants (group 2), and 40
children fed with prebiotic-containing formula “Nutrilon-1"’
(group 3) were under observation. The authors demon-
strated some positive changes in children from the group
3 after a period of 2-3 weeks of enriched formula feed-
ing: they became more quiet; meteorism, bubbling and
abdominal pain on palpation reduced; sicky urges to
defecation disappeared; facces became soft and homo-
geneous; steatorea and aminorea diminished in 67,5%
of infants. At the same time the reliable increase of bifi-
dobacteria and lactobacillus concentration and tenden-
cy to decrease of opportunistic flora were noted. Data of
this research suggested that children with intestinal dys-
biosis develop immune response with macrophages in-
volvement: the levels of proinflammative cytokines (IL-6,
IL-6R, IL-8) rose and the concentration of antiinflam-
mative cytokine (IL-4) declined as an evidence of Thl-
lymphocytes activation. Children fed with oligosaccha-
ride-containing formula has decreased level of proin-
flamative cytokines (IL-6, IL-6R, TNF) and increased
level of IL-4, that means activation of Th2-lymphocites
function, stimulation of humoral immunity and immu-
noglobulin synthesis. Despite cytokines level did not
attain a norm, concentration of their active form
(IL-6/IL-6R) after the feeding with formula “Nutrilon-1"
didn’t differ from control. The synthesis of protective
fucoglycoproteins in formula-fed children with oligosac-
charide and breastfed children was the same [34].

The analysis of mentioned above researches testify that
the level of reliability of considerable part of them is in-
sufficient. That is why the multicentral study aimed to
estimate the effectiveness of formula “Nutrilon-1" with
oligosaccharides in children of 1-3 months has been start-
ed in Ukraine. There are 6 centres participating in the
study: Lviv (2 centres), Kyiv (2 centres), Donetsk (1 cen-
tre), Odesa (1 centre). 270 term babies are planned to be
involved into the study. All participated children are ran-
domized into 3 groups: 90 breastfed infants, 90 infants
fed with oligosaccharide-containing formula starting from
the first 2 weeks of life; and 90 infants fed with a standard
formula without oligosaccharides starting from the first 2
weeks of life. The study has been designed to evaluate
children’s physical development, nutritional tolerance,
levels of SIgA and Defensin in saliva, lysozyme in faeces
and intestinal microbiota composition. The mentioned
indexes and values are planned to be obtained at achieve-
ment of children’s age of 1 month, 3 months and 1 year.
On the basis of the achieved results the conclusion will be
drawn about the possible influence of formula with oli-
gosaccharides on baby’s immunity, physical development
and intestinal microbiota formation.
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SUMMARY

ANALYSIS OF CLINICAL EXPERIENCE OF USING
FORMULA NUTRILON FOR BOTTLE FEEDING OF
THE FIRST YEAR OF LIFE IN UKRAINE

Nyankovskyy S, Ivakhnenko O.

Danylo Halytskiy Lviv National Medical University, Lviv; De-
partment of Faculty and Hospital Pediatrics, Ukraine

The article describes some current issues of bottle feeding of
first year children. Human milk oligosaccharides play an im-
portant role in postnatal development of the intestinal flora and
development of protective functions of child’s organism. Die-
tary modulation of the intestinal microflora and immune response
is one of the important problems in the nutritional sciences to-
day. The present review summarizes the data of experimental
research and clinical studies concerning the possible effects of
probiotic mixture of galacto-oligosaccharides and fructo-oli-
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gosaccharides in Ukraine. The data demonstrate that prebiotic
oligosaccharides such as studied mixture provide beneficial ef-
fects for formula-fed infants. The results from several studies in
Ukraine demonstrate that probiotic oligosaccharides stimulate
the growth of bifidobacteria and lactobacilli, reduce the growth
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of pathogens, decrease faecal pH, normalize the stool consist-
ency and modulate immune system as human milk does.

Key words: immunonutrition, oligosaccharides, intestinal flo-
ra, infants.

PE3IOME

AHAJIN3 KIIMHUYECKOI'O OIIBITA TIPUMEHEHUS CMECH NUTRILON
JJISI ACKYCCTBEHHOT'O BCKAPMJIMBAHUS TETEM MEPBOT'O TOJIA "KU3HU B YKPAUHE

HsubkoBcknuii C., UBaxnenko O.

Jb606CKULl HAYUOHATbHBIL MEOUYUHCKULL YHUgepcumem um. Jlanunwl I anuykoeo,
Kageopa haxynememckou u cocnumanvHou neouampuu, Jlb6oe, Ykpauna

B crarbe ommcaHbl COBpeMEHHbIE BOIPOCHI HCKYyCCTBEHHOTO
BCKapMJIMBaHUS JIeTeH mepBoro roxa »u3Hu. Oaurocaxapuisl
TPYJHOTO MOJIOKa WUTPAIOT 3HAYUTENBHYIO POJIb B MOCTHATAIIb-
HOM Pa3BUTHU KHUIICYHOH (IIOPHI M 3aIUTHBIX (yHKIHI 1ETCKO-
ro opranusMa. Jluermdeckast MOIYIISIIUS KUIIETHOH MUKPOQIIO-
PBI ¥ IMMYHHOTO OTBETa SIBJISIETCST OHOM M3 3HAYNUTENIBHBIX IIPO-
0J71eM COBPEMEHHOI HYTpHIHOJIOTHHU. B npencraBieHHOM 0030-
pe CyMMHUPYIOTCS TaHHBIE SKCIIEPUMEHTAIBHBIX ¥ KIIMHUYECKHX
HCCIIEI0BAHNUI, KACAIOIINXCS BOBMOXHBIX 2()(EeKTOB IPOOHOTH-

YECKUX CMeCeH rajlakTo-0oJIUrocaxapyjoB U GpyKTO-oJIHrocaxa-
puIoB B YkpanHe. [laHHBIE CBUJIETENIBCTBYIOT, YTO MU3yUCHHBIC
cMecH obecrieunBaloT OaronpusiTHeIe YGGEKTH y JeTel, Haxo-
JUIIIMXCSI HAa NCKYCCTBEHHOM BCKapMiInBaHUH. COIIACHO pe3yiib-
TaTaM HECKOJBKHX HCCIIEN0BaHMI B YKpanHe MpOoOHOTHIECKUE
OJIMTOCaXapHJIbl CTUMYIHPYIOT pocT OrdumpodakTepuii U JakTo-
OaIyLI, THrHOUPYIOT POCT MATOTeHHBIX OaKTepHid, cHIDKa0T pH
KaJla, HOPMAJIN3YIOT KOHCHCTEHIUIO CTYJIa U MOJYIHPYIOT UM-
MYHHYIO CHCTEMY TI0Z00HO TPYIHOMY MOJIOKY.

EIN- UND DURCHSCHLAFPROBLEME IM KINDESALTER:
GRUNDLAGEN DER SCHLAFREGULATION UND INTERVENTIONSMOGLICHKEITEN

Schliiter B.

Kinderschlaflabor der Vestischen Kinderklinik Datteln, Universitat Witten/ Herdecke, Deutschland

Schwierigkeiten mit dem Einschlafen und dem Durch-
schlafen, d.h. dem Wiedereinschlafen nach einem
Aufwachen in der Nacht, kommen bei Kindern haufig vor.
In einer aktuellen Untersuchung von Patienten einer allge-
meinpédiatrischen Klinik wurde gefunden, dass 20,6% der
Vorschulkinder sowie 17,1% der Schulkinder betroffen
waren [4]. Besonders fer die Entwicklungsphasen des
»Spaten Sauglingsalters” (7. bis 12. Lebensmonat) und des
»Kleinkindalters” (2. bis 4. Lebensjahr) triftt zu, dass die
Schlafproblematik in einem engem Zusammenhang mit
der normalen physischen und psychischen Entwicklung
steht.

Die Beratung von Miittern und Vitern, deren Kinder Ein-
und/oder Durchschlafprobleme haben, erfolgt vielfach
unter dem Motto ,,Jedes Kind kann schlafen lernen” [19].
Im folgenden sollen die wissenschaftlichen Grundlagen
(Ontogenese des Schlafs) dargestellt werden, auf denen
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das Konzept des ,,Schlafenlernens® basiert. Dabei wird
erkennbar, dass einerseits ein Teil der betroffenen Kinder
von verhaltenstherapeutischen Interventionen profitieren
wird, andererseits kein ,,Patentrezept” vorliegt, das in al-
len Fillen die gewiinschte Veridnderung des Ein- und Du-
rchschlafverhaltens garantiert.

Elternratgeber, Elternzeitschriften und auch Artikel in
Tageszeitungen, die Ratschldge im Sinne einer ,,Alltag-
spsychologie” geben, nehmen eine wichtige Vermittler-
Funktion wahr [2,3,18]. Betroffene Eltern haben prinzip-
iell eine andere Perspektive als professionelle Helfer. Arzte
sind aufgrund ihrer Ausbildung in erster Linie als Experten
fiir Krankheiten anzusehen. Arztlicher Rat wird 6fter gege-
ben als befolgt [14]. Ratschlage von Selbsthilfegruppen,
von anderen betroffenen Eltern, erreichen manchmal eine
hohere Akzeptanz. Diese Diskrepanz ergibt sich aus den
unterschiedlichen Perspektiven des Beraters und des Rat-
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suchenden; sie kann auch als Mangel an kognitiver Kon-
gruenz bezeichnet werden [31]. Die Theorie der kogni-
tiven Kongruenz (Cognitive congruence theory, Cornwall
1979) postuliert, dass sich Experten und Novizen durch
verschiedene kognitive Strukturen unterscheiden. Deshalb
ist ein Berater, der nicht den Experten-Status besitzt, besser
in der Lage, Vorwissen, Erfahrungsmangel, Denkart,
Sprachgebrauch etc. der Betroffenen in seine Beratung
einzubeziehen [31]. Bei der Beurteilung des kindlichen
Schlaf-Wach-Verhatensgilt es, voreiliges Pathologisieren
zu vermeiden und sich zundchst mit den normalen Ent-
wicklungsvorgangen vertraut zu machen [16,28].

Allgemeine physiologische Grundlagen der Schlafregu-
lation [6,17,34]

Schlafen und Wachen sind Ausdruck biologischer Rhyth-
men, die den 24-Stunden-Tag in Phasen der Ruhe und der
Aktivitét gliedern. Ein basaler Ruhe-Aktivitéts-Zyklus mit
abwechselnden Phasen vermehrter und verminderter Ak-
tivitat (basic rest/ activity cycle (BRAC) nach Kleitman)
wurde zuerst fir den Wachzustand beschrieben. Es han-
delt sich um einen ultradianen Rhythmus mit einer Peri-
odenlange von 90-100 Minuten beim Erwachsenen. Die-
ser Rhythmus setzt sich wahrend des Schlafens fort und
gliedert den Schlaf in mehrere aufeinanderfolgende Non-
REM/ REM-Zyklen. Die zirkadiane Periodik wird durch
sogenannte innere Uhren erzeugt, die durch periodisch
auftretende AuRenreize, sogenannte Zeitgeber, auf bes-
timmte Periodenwerte eingestellt werden (Synchronisa-
tion). Der Nucleus suprachiasmaticus des Hypothalamus
wird als morphologisches Korrelat der inneren circadi-
anen Uhr angesehen. Die Periodendauer des endogenen
circadianen Rhythmus betragt im Mittel 25 Stunden. Eine
Zeitinformation durch die Sinneswahrnehmung von
Umweltreizen, z.B. Wechsel von Helligkeit am Tage und
Dunkelheit in der Nacht, ist fir ein Entrainment auf eine
Periodendauer von 24 Stunden erforderlich.

Beim Menschen ist der Schlaf nicht monophasisch, d.h.
streng circadian, sondern biphasisch, d.h. semicircadian
organisiert. Neben der nachtlichen Hauptschl af periodeist
beim Erwachsenen noch eine weitere am frihen Nach-
mittag, etwa halbwegs zwischen zwel Hauptperioden ge-
legene Episode mit vermehrtem , Schlafdruck” festzus-
tellen. Dies ist die Tageszeit, in welcher im Verlaufe des
Alterwerdens von Kindern die letzten ,Naps’ auftreten
(Abb. 1). Esist die Zeit, in der das charakteristische ,, post-
prandiale Tief” bei Gesunden auftritt, und die grof3te Hau-
fung von (krankhaften) Schlafanfall-Attacken bei
Narkolepsie-Patienten zu beobachten ist.

Schlafontogenese [26]

Schlaf ist ein aktiver biologischer Prozess, in den zahlre-
iche neuronale Netzwerke einbezogen sind. Unter Beriick-
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sichtigung reifungsbezogener Aspekte des Schlafs wird
deutlich, wie sich der Output dieser neuronalen Netze
verandert. Am Ende der Fetalzeit kommt es zu wichtigen
Fortschritten der funktionellen Hirnreifung, die sich
wahrend der ersten Lebensmonate fortsetzen. Dieser En-
twicklungsfortschritt kann an folgenden Befunden abge-
lesen werden:

1. Powerspektrum des EEG: Das EEG-Powerspektrum
zeigt im hochfrequenten Bereich eine Zunahme der Ener-
gie, die wahrend des gesamten Entwicklungsganges von
der Neonatalperiode, Uber das Sduglingsalter bis in spa-
tere Phasen der Kindheit nachweisbar ist.

2. Arousalschwelle: Beim jungen Saugling sind die Arous-
alschwellen wahrend des Schlafs erhoht.

3. Zirkadiane Rhythmik: Beim Neugeborenen und jun-
gen Saugling werden die Schlafperioden haufig unter-
brochen. Sie verteilen sich Uber den gesamten 24-
Stunden Tag-Nacht-Zyklus. Mit zunehmender Ausrei-
fung des Kindes nimmt die Fragmentierung des Schlafs
ab (d.h. Abnahme der Arousalfrequenz). Die néchtli-
chen Schlafzeiten konsolidieren sich in der Regel im
Laufe der ersten 2 bis 4 Lebensmonate. Im Alter von
12 Monaten bestehen noch 2 kurze Schlaf perioden am
Tage (Abb. 1).

4. Ultradiane Rhythmik

a. Periodendauer: Neugeborene haben eine kirzere Peri-
odendauer (30-70 Minuten) des ultradianen Schlafzyklus
(Abb. 2A). Beim alteren Saugling findet sich einelangere
Periodendauer (75-90 Minuten), die sich den adulten Ver-
haltnissen annahert (Abb. 2B).

b. Schlafstadienorganisation: Parallel zur Entwicklung
vom Neonaten zum jungen Saugling kommt es zu einer
Reorganisation des Schlafs, die eine veranderte Schlafar-
chitektur und ein verandertes el ektroenzephal ographisches
Kontinuitatsverhalten umfafit.

Referenzwerte [20]

Die Zeitstruktur und die quantitative Struktur des
Schlafes sind bei Erwachsenen streng festgelegt und
robust. Die Anteile der einzelnen Stadien, aufaddiert
Uber eine ganze Schlafperiode, sind unter normalen
Umstanden (d.h. normale Lage der Schlafperiode im
24-Stunden-Tag) fir ein Individuum, aber auch im Ver-
gleich zwischen gleichaltrigen Individuen, die unter
ahnlichen biologischen Bedingungen leben, relativ
konstant.

In Abhangigkeit vom Lebensalter zeigen sowohl die
Schlafmenge pro 24 Stunden (Tab. 1) als auch die
Verteilung der Schlafphasen innerhalb des 24-Stunden-
Tages (Abb. 1), die Anteile der Schlafstadien (Leicht-,
Tief-, REM-Schlaf) an der Gesamtschlafzeit (Abb. 3)
sowie die Verteilung der Schlafstadien im Verlaufe ein-
er Schlafperiode einen typischen Entwicklungsgang
(Abb. 4 u. 5) [1,22,24,29].
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Abbildung 1. Verteilung der Schlafperioden tiber 24 Std. in verschiedenen Lebensabschnitten [24]

W A

Ag -
15%

Ann -
15%

RHN -

RTA -

30-70 Minuten

Abbildung 2A: Schematische Darstellung eines Schlafzyklus beim Neugeborenen [26]
W = Wach, AG = gemischtfrequenter Aktivschlaf, ANH = niedrigamplitudig-hochfrequenter Aktivschlaf, I = Indeter-
minierter Schlaf, RHN = hochamplitudig-niedrigfrequenter Ruhigschlaf, RTA = Tracé alternant, diskontinuierlicher
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Abbildung 2B: Schematische Darstellung eines Schlafzyklus beim Erwachsenen. Die Zahlenangeben [15]
entsprechen den durchschnittlichen Anteilen der Schlafstadien an der Gesamtschlafdauer. In Wirklichkeit besteht ein
Nachtschlaf aus mehreren aufeinanderfolgenden Zyklen mit jeweils anderen prozentualen Anteilen von S1, S2, S3, S4
sowie REM. W = Wach, REM = Rapid eye movement-Schlaf, SI und S2 = Leichtschlafstadien (NREM), S3 und S4 =

Tiefschlafstadien (NREM)
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Abbildung 3: Anteile von REM- und Non-REM-Schlaf an der
Gesamtschlafzeit in verschiedenen Lebensabschnitten [25]
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Abbildung 4: Zyklische Organisation der Schlafstadien (infant/ child/ young adult) [1]
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Abbildung 5: Typische nochtliche Schlafzyklenfolge beim Kleinkind [19]
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Tabelle 1: Schlafdauer pro 24 Stunden in den ersten 5 Lebensjahren [5]

Alter [J.] 0,5 0,75 1 1,5 2 3 4 5
Anzahl der Kinder 115 73 91 86 315 319 332 280
Jungen 58 36 47 44 156 164 168 142
Médchen 57 37 44 42 159 155 164 138
Gesamtschlaf [Std]
M 14,8 15,3 15,1 14,9 14,5 13,6 12,6 12,0
SD 1,5 1,2 1,1 0,9 1,1 1,1 1,0 0,8
Nachtschlaf [Std]
M 11,3 11,9 12,5 12,4 12,3 12,1 11,8 11,8
SD 1,1 1,1 0,9 0,8 1,0 0,9 0,8 0,8
Tagschlaf [Std] *
M 3,7 3,5 2,7 2,6 2,3 2,0 1,8 1,4
SD 1,3 1,2 0,9 0,7 0,7 0,6 0,6 0,5
Hiufigkeit des
Tagschlafes [%] | | 100 [ 99 [ 98 | 99 | 96 | 75 [ 54 | 21

* nur Kinder, die tagsvber noch schlafen

J. = Jahre, M = Mittelwert, SD = Standardabweichung

Der Mittelwert der Schlafmenge pro 24 Stunden nimmt
von 16 Stunden beim Neugeborenen auf 11 Stunden beim
5-Jahrigen ab (Tab. 1). Die Standardabweichung ist mit 2
Stunden relativ grofy [5,22]. Die Verteilung der Schlaf-
phasen innerhalb des 24-Stunden-Tages zeigt beim Neu-
geborenen und jungen Siugling eine relativ regelmafdige
Abfolge relativ kurzer Schlaf- und Wachperioden, unab-
hiangig von Tag und Nacht [24]. Hingegen ist in der
zweiten Hélfte des ersten Lebensjahres eine stirkere Syn-
chronisierung durch dufiere Zeitgeber bereits deutlich erk-
ennbar. Die langste Schlafperiode fillt in die Nacht, die
langste Aktivitdtsperiode in den Tag. Die Haufigkeit kurzer
Schlafperioden am Tage (,,Naps”) nimmt bis zum Alter
von 5 Jahren deutlich ab (Abb. 1). Der Anteil des Non-
REM-Schlafes an der Gesamtschlafzeit (Abb. 3) steigt von
einem Mittelwert von 50% beim Neugeborenen auf 80%
beim 5-jdhrigen Kind an, der Anteil des REM-Schlafes
nimmt von 50% auf 20% ab [22,25]. Die Abbildung 4
zeigt typische Verteilungsmuster der Schlafstadien in ver-
schiedenen Lebensabschnitten: Beim Séugling
regelmafiiger Wechsel zwischen ruhigem und aktivem
Schlaf; beim Kind ldngere Zyklen mit der Differenzierung
von verschiedenen Stadien des Non-REM-Schlafes; beim
Adoleszenten ein spater Schlafbeginn und geringer aus-
gepragte Stadien des ruhigen Schlafes (Non-REM 3
und 4) sowie ein relativ hoherer REM-Anteil. In Abbil-
dung 5 ist ein typisches Hypnogramm des Kleinkindal-
ters dargestellt. Tiefschlaf ist im ersten Zyklus ausgeprigt,
tritt aber auch wieder gegen Morgen auf. Kurzes
Aufwachen aus dem Leicht- und REM-Schlaf mit spon-
tanem Wiedereinschlafen nach wenigen Minuten ist al-
terstypisch und kann mehrmals in der Nacht auftreten [19].

Varianten der Norm: Kurz- und Langschlafer; Morgen-
und Abendtypen.
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Fir die Bewertung des normalen und gestorten Schlafs
bieten altersbezogene Referenzwerte wichtige Orien-
tierungsmarken [27,30]. In den letzten Jahren hat ein
Umdenken stattgefunden. Der wesentliche Punkt in der
Praxis ist die Frage, wann eine Therapie indiziert ist. Nicht
die Schlafmenge, sondern die gestorte Tagesverfassung
des Patienten wird heute als Entscheidungskriterium in
den Vordergrund geriickt [12].

Allgemein bekannt sind die Normvarianten der Schlafdau-
er (Kurz- und Langschléfer) und die Normvarianten der
Lage der Schlafperiode im 24-Stunden-Tag (“Eulen” und
“Lerchen”). Beim Erwachsenen betrigt die mittlere
Schlafdauer des gesunden Normalschlifers 8 Stunden
(7 bis 9 Std.). Demgegeniiber schlafen gesunde Lang-
schldfer regelmafiig 8 bis 9,5 Std. und mehr, gesunde
Kurzschlafer schlafen regelméfig weniger als 8 Std., hdu-
fig 7 bis 6,5 Std. und weniger. Diese Typen sind bereits in
der Kindheit erkennbar [9].

Die individuelle zirkadiane Phasenlage ist ein normal
verteiltes Merkmal (Chronotyp), dessen extreme Auspra-
gung als Morgen- und Abendtyp besondere Beachtung fin-
det. Morgenmenschen (“Lerchen”) gehen friih zu Bett und
stehen in der Regel auch frith auf. Abendmenschen (“Eu-
len”) gehen spat zu Bett und brauchen am nachsten Mor-
gen entsprechend ldanger, bis sie leistungsfahig werden.

Die Betrachtung des kindlichen Schlaf-Wach-Verhaltens
vor dem Hintergrund von (physischen und psychischen)
Reifungs- und Entwicklungsvorgéngen fiihrt zu einer dif-
ferenzierten Beurteilung, die zwischen ,,normal”, ,,auffal-
lig” und ,,pathologisch” unterscheidet. Als ,,auffillig” kann
das gekennzeichnet werden, das von physiologischen
Referenzwerten abweicht, dem gleichwohl kein
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Krankheitswert zukommt. Im Hinblick auf therapeutische
Interventionen ist eine weitere Unterscheidung wichtig:
,»Was ist tolerabel? Was ist behandlungsbediirftig?” Hier
sind neben physiologischen Parametern zusétzlich psy-
chosoziale (Belastungs-) Faktoren der betroffenen Fami-
lien zu beriicksichtigen.

Psychologische Grundlagen der normalen frithkindlichen
Entwicklung [9,13,33].

Fir die Bewertung von Ein- und Durchschlafstorungen
bei Sduglingen und Kleinkindern sind Grundkenntnisse
tber die Stadien der normalen Entwicklung der frithen
Mutter-(Eltern-) Kind-Beziehung unerlésslich. Pathophys-
iologische Mechanismen der Insomnie bei Erwachsenen
(intrinsische Schlafstérungen, Tabelle 2) konnen nicht auf
kindliche Ein- und Durchschlafstérungen (extrinsische
Schlafstérungen, Tabelle 2) iibertragen werden. Die Dy-
namik der Beziehungen innerhalb einer Familie ist zu
berticksichtigen [9]. Fiir Anwendungen in allen Bereichen
der psychosozialen Gesundheit hat sich die Bindungsthe-
orie (nach Bowlby) als sehr praktisch erwiesen. Die In-
teraktionen zwischen dem Saugling und seiner bemuttern-

den Person lassen sich zunéchst als externe Organisation
des Sauglings beschreiben. Neugeborene und Sauglinge
verfiigen bereits iiber Fahigkeiten mit sozialem Charak-
ter und zeigen aktives Verhalten. Zwischen der priméren
Bezugsperson (der Mutter) und dem Sdugling entwickelt
sich eine wechselseitige Kette von Handlungen, die ihren
deutlichsten Niederschlag in dem Problem der Trennung
von Mutter und Kind in bestimmten sensiblen Phasen der
Entwicklung findet (Trennungsidngste). Von psychoana-
lytischer Seite wird diese Phase als die orale Phase bez-
eichnet, angemessener wire die Bezeichnung ,,Phase der
Bindung”. Die erste Bindung wird etwa um den siebten
Lebensmonat entwickelt. Die physiologische Funktion
des Schlaf-Wach-Rhythmus wird durch die Art und Giite
der Versorgung in Abhidngigkeit von den Bediirfnissen
des Kindes geregelt. Miitterliche Feinfiihligkeit muss in
Zusammenhang mit der Eigenart des Kindes gesehen
werden. Die Eigenart bzw. das Temperament des Kindes
macht es der bemutternden Person leichter oder schwi-
eriger, die Signale des Kindes zu verstehen, die geeignet-
en beruhigenden Verhaltensweisen zu finden (Selbstreg-
ulierung), und die Angemessenheit ihrer Reaktionen zu
bewerten.

Tabelle 2: Klassifizierungsmoglichkeiten extrinsischer Schlafstorungen (nicht-organische Insomnie) bei Kindern
entsprechend der Internationalen Klassifikation der Schlafstorungen, ICSD [12]

I. Dyssomnien
A. Intrinsische Schlafstérungen

B. Extrinsische Schlafstorungen
Inadédquate Schlathygiene
Umweltbedingte Schlafstorung
Anpassungsbedingte Schlafstérung

Schlafstorung aufgrund mangelnder Schlafdisziplin
Einschlafstérung durch Fehlen des gewohnten Schlafrituals
Schlafstorung bedingt durch néchtliches Essen und Trinken

C. Stoérungen des zirkadianen Schlafrhythmus

II. Parasomnien

III. Schlafstérungen bei korperlichen/ psychischen Erkrankungen

Das zweite Lebensjahr ist durch eine Intensivierung der
Bindung gekennzeichnet. Die Néhe der Mutter wird ge-
sucht, weil sie Sicherheit bedeutet. Gleichzeitig machen
sich in diesem Alter Autonomiebestrebungen des Kindes
bemerkbar. Das Kind exploriert, inwieweit sich seine
Umgebung beeinflussen lasst. Eine Ambivalenz von Ab-
hangigkeitsbediirfnissen und Autonomiestreben ken-
nzeichnet die normale Situation in diesem Alter. Ist der
Vater nicht anwesend, kann die ausbleibende ,,Trianguli-
erung” zu verschiedenen psychosomatischen Symptomen
fiithren, u.a. Ein- und Durchschlafstrungen. Schlafstorun-
gen konnen jeweils im Zusammenhang mit Erkrankun-
gen, emotionalen Belastungen und Erwartungsspannung

© GMN

auftreten. In einer australischen Studie war die Wahr-
scheinlichkeit von Ein- und Durchschlafstorungen bei
6-12 Monate alten Kindern grofder, wenn deren Miitter
subklinische Zeichen der Depression aufwiesen [7,16]. Im
Sinne eines Circulus vitiosus wird die emotionale Uber-
forderungssituation der Mutter durch die kindlichen
Schlafstorungen weiter verstarkt [8]. Die physiologische
Regulation des Schlafes ist also in enger Abhdngigkeit
zur psychologischen Gesamtverfassung zu sehen.

Muss schlafen gelernt werden?

Gesunde Kinder durchlaufen im Rahmen ihrer normalen
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Entwicklung die dargestellte physiologische Schlafon-
togenese; insofern gibt es fiir gesunde Kinder nichts zu
lernen. Die endogene Schlaf-Wach-Regulation ist jedoch
durch exogene Einflisse leicht storbar. Deshalb sollten
Eltern, Betreuer von Kindern (Erzieher (-innen), Hebam-
men, Kinderkrankenschwestern und —pfleger, Arzte) die
Entwicklung des kindlichen Schlaf-Wach-Verhaltens ken-
nen bzw. lernen, um die normale Entwicklung in der rich-
tigen Weise fordern und unterstiitzen zu konnen. Mit Blick
auf die psychologischen Grundlagen der Schlafontogen-
ese kann man sagen, dass Eltern und Kind lernen miissen,
wie sie aufeinander reagieren und miteinander umgehen.
Sicherlich beinhaltet das Familienleben gemeinsame Ak-
tivitaten (am Tage), auch Konflikte, die dazu fithren, dass
,,man sich aneinander reibt” oder die Emotionen wech-
selseitig ,,hochpuscht”; daneben ist es von wesentlicher
Bedeutung, dass man (zur Nacht) auch miteinander zur
Ruhe kommen kann.

Moglicherweise wurden diese Zusammenhidnge in frither-
en Generationen intuitiv gewusst, heute fehlen vielfach
die ,traditionellen Ratgeber” der fritheren Grof3familien.
Moderne Lebensweisen in hochtechnisierten Gesellschaf-
ten und die damit verkniipften demographischen
Verdanderungen fordern einen Trend zur dysfunktionalen
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Familie [21]. Verunsicherte Eltern werden vielfach mit
Ratschldagen tiberhéuft; gleichwohl mangelt es an der ver-
trauensvollen Beziehung als Grundlage fiir das Anneh-
men und Umsetzten der Empfehlungen.

Verhaltenstherapeutische Mafsnahmen [32]

Wesentliche Voraussetzungen fiir eine wirksame Verhaltens-
modifikation bestehen darin, dass die gewiinschte kindli-
che Verhaltensianderung eingangs ausfiihrlich mit den El-
tern diskutiert wird, und dass beide Elternteile hinsichtlich
der Behandlungsziele tibereinstimmen missen. Bei der
Verhaltensmodifikation werden vornehmlich die Prinzipi-
en der Loschung, d.h. der Beseitigung eines positiven Ver-
stirkers (z.B. Aufgabe des nichtliches Schlafens der Mut-

ter beim Kind), der positiven Verstirkung (Lob, Anerken-

nung oder ein kleines Geschenk fiir das Erreichen eines
Zieles, wie z.B. erfolgreiches Durchschlafen), der Verh-
altensformung und graduellen Anndherung (z.B. allméh-

liches Vorverlegen der abendlichen Schlafenszeit) und des
Diskriminationslernens (z.B. Einsatz von Zu-Bett-Geh-Rit-
ualen als dem Schlaf vorausgehende Bedingung) einges-
etzt. Techniken der Verhaltensbeeinflussung, die sich an dem
Erscheinungsbild des kindlichen Schlafproblems orien-
tieren, sind in der Tabelle 3 zusammengefasst.

Tabelle 3. Techniken zur Beeinflussung kindlicher Einschlaf- und Durchschlafprobleme [32]

A. Behandlung von Kindern, die nicht allein einschlafen wollen
1. Ankiindigung des geplanten elterlichen Verhaltens
2. Graduelles Ausblenden des bisherigen elterlichen Verhaltens

3. Einsatz von Zubettgeh-Ritualen

4. Spielobjekte

B. Behandlung von Kindern, die sich weigern, zu Bett zu gehen

1. Festsetzung der Schlafenszeit

2. Graduelle Vorverlegung der Schlafenszeit
3. Festsetzung der Schlafenszeit in Kombination mit Vorgehen wie bei A. 1. bis 4.

C. Behandlung von Kindern, die nachts ins Bett der Eltern kommen
1. Das Kind in das eigene Bett zuriickbringen

2. Verstiarkung

D. Behandlung von Kindern, die nicht durchschlafen

1. “Checking” bei Kleinkindern

2. Verstirkung bei groleren Kindern

3. Nachtlicht und Spielobjekte

Bei der Anwendung von verhaltenstherapeutischen Meth-
oden sind Voraussetzungen von Seiten des Kindes zu
beachten. Die ,,Checking”-Prozedur kommt in Frage fiir
korperlich gesunde Kinder im Alter von mindestens
5-6 Monaten (Lebensalter=Entwicklungsalter) mit intak-
ter Eltern-Kind-Bezichung [19]. Die ,,Freiburger San-
duhrmethode” [23] sollte nur angewandt werden, wenn
das Kind alter als 12 Monate ist und Uber hinreichende
Trennungskompetenz verfiigt.
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Schlafbahnung [10,24].

Forderlich zur Schlafbahnung ist ein gut durch-
geliiftetes, angewdrmtes Schlafzimmer, evtl. auch ein
vorgewdrmtes Bett, eine zweckmaiflige, d.h. leichte
Abendmahlzeit und — wesentlich — die abendliche Fern-
sehiiberwachung [24]. Ernst u. Ernst [10] sprechen von
Optimierung unzureichender dufierer Bedingungen
(Schlafumgebung).
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» 1iming"“ und , Ritual“ [11,24]

Durch Beobachtung des kindlichen Verhaltens erfassen
die Eltern den Mudigkeitspunkt ihres Kindes. In Form
eines Rituals lauft an jedem Abend ein stets gleich-
bleibender stufenformiger Ablauf der Schlafvorbereitun-
gen ab [24]. Frank u. Freisleder [11] empfehlen die Ge-
staltung des Tagesablaufs, gestiitzt auf ein Schlaf-Wach-
Protokoll bzw. Schlaftagebuch. Solcheelterlichen Aufzeich-
nungen bieten sowohl diagnostische A spekte (,, Wer hat das
Problem?Wie hochist die Motivation, etwas zu &ndern?’)
als auch therapeutische Aspekte (Versachlichung; Distan-
Zierung von der Betroffenheit; Motivierung; Vergewisse-
rung Uber das aktuelle Problem; Rechenschaft Uber den
Verlauf; Dokumentation eines Erfolges; Rickversicherung).
Im gunstigen Fall helfen die Aufzeichnungen, die Eltern
ausihrer Hilflosigkeit herauszuholen und inihrer Kompe-
tenz als Kotherapeuten zu starken.

Extinktionsmethode [19].

Kast-Zahn u. Morgenroth [19] beschreiben das VVorgehen,
empfehlen esin dieser Form aber ausdriicklich nicht. Die
gewohnten Einschlafhilfen des Kindes fallen weg. Wenn
die Kinder schreien, bleibt die erwartete Zuwendung aus
(Wegfall positiver Verstérker). Die Kinder lernen, dasssie
auch auf Dauer mit Schreien nichts erreichen. Das , Ein-
fach-schreien-lassen” fuhrt nur bei konsequentem Durch-
halten der Methode zum Erfolg, was bedeuten kann, dass
dieKinder tatsachlich mehrere Tage hintereinander biszum
Einschlafen Uber einen langen Zeitraum durchschreien.

»Checking” [32]

Bei dieser Vorgehensweise geht jeweils ein Elternteil
nachts zum Kind, sofern dieses ruft oder weint, um ihm
ein Gefihl der Sicherheit zu geben. Zugleich wird jedoch
auch mit einer gewissen Bestimmtheit vermittelt, dassdas
Kind nicht hochgenommen wird, sondern vielmehr zum
Schlaf zurtickfinden soll. Sodann verléasst der Elternteil
das Zimmer, auch wenn das Kind noch nicht eingeschlaf-
enist. Sofern dasKind weiter weint, erscheint der Eltern-
teil erst nach wenigen Minuten wieder und wiederholt das
Vorgehen, bis das Kind einschléaft. Die Wartezeit, bis der
Elternteil erneut zum Kind geht, wird allmahlich von 5
Minuten auf 11 Minuten gesteigert. Bei konsistentem
Handeln der Eltern, das sowohl Entschiedenheit wie Fir-
sorge ausdrickt, lernt das Kind innerhalb weniger Nachte,
dass Weinen und Rufen nicht zu dem erwiinschten Ergeb-
nis fuhrt, nachts aufzustehen oder den Kontakt mit den
Eltern zu haben.

Kast-Zahn u. Morgenroth [19] sprechen von Extinktions-
methode mit Checking-Prozedur.

Freiburger Sanduhrmethode [23]
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Rabenschlag [23] beschreibt ein Vorgehen, bei dem die
Eltern ihr Kind mit einem Ritual zu Bett bringen (Dauer
<30 Minuten). Wenn das Kind nachts ruft und weint, wird
das Ritua in Kurzform (3 Minuten Dauer) wiederholt.
DieWartezeiten der Eltern werden von anfangs 3 Minuten
inVerlaufe mehrerer Néchte auf 6 Minuten und schlief3lich
auf 9 Minuten gesteigert.

Psychotherapeutisches Vorgehen [10,22].

Wurden bereits Malinahmen wie die schlafhygienische
Beratung und die verhaltenstherapeutischen Behandlun-
gen durchgefiihrt und wurde keine Besserung der kindli-
chen Schlafprobleme erreicht, so kann diesauf einetiefer-
greifende Stérung der psychosozialen Situation hinweis-
en[22]. In diesen Féllen sollte eine fundierte Erziehungs-
beratung und gegebenenfalls eine spezielle Psychothera-
pie (Spieltherapie, Familientherapie, Ehepaartherapie)
eingeleitet werden. Hier rickt der finale Aspekt der kind-
lichen Schlafstérung und die Behandlung der gestdrten
Muitter-Kind-Beziehung in den Mittelpunkt der Betrach-
tung. Ernst u. Ernst [10] teilten die Stérungen der Mutter
(Eltern)-Kind-Beziehungen in drei Gruppen: Die erste
Gruppe ist charakterisiert durch Verwéhnung und
Uberangstlichkeit, durch die die Kinder zu stark an die
Mutter gebunden und in Unsel bstéandigkeit gehalten wer-
den. Die zweite Gruppe — Deprivation — umfasst die
Kinder, die ihre Schlafstérungen aufgrund von Trennun-
gen von den Eltern bekommen. Die dritte Gruppe ist die
der Privation und umfasst all jene Kinder, die trotz An-
wesenheit der Mutter entweder direkt vernachlassigt oder
zwar viel, aber qualitativ ,, schlechte”, nicht kindgemafie
Zuwendung erhalten. Neben der Qualitat der mitterlichen
Zuwendung ist alsweiterer Faktor das kindliche Tempera-
ment zu beriicksichtigen. Die Behandlung der gestorten
Mutter (Eltern)-Kind-Beziehung sollte dem ausgebildeten
Kinder- und Jugendlichen-Psychotherapeuten vorbehalten
bleiben [10]. Die medikamentdse Therapie kann zwar den
Einstieg in die Psychotherapie erleichtern, jedoch niemals
ersetzen; sie sollte daher die Ausnahme bleiben [10].
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SUMMARY

SLEEP PROBLEMS IN CHILDHOOD: BASIS OF SLEEP
REGULATION AND INTERVENTION POSSIBILITIES

Schliiter B.

Kinderschlaflabor der Vestischen Kinderklinik Datteln Univer-
sitat Witten/Herdecke, Germany

In the article there is provided the up-to-date information about
foundamentals of sleep regulation in childhood, sleep distur-
bances and treatment possibilities as well.

Key words: sleep, childhood.

PE3IOME

MPOBJEMBI CHA B AETCKOM BO3PACTE: OCHOBBI
PETYJIsAIUU CHA U BOSMOXKHOCTHU BMEIIA-
TEJBCTB

arorep b.

Vuusepcumem Bummen/Xepoexxe, Jlabopamopus no usyuenuio
cHa y demeil, Ileouampuyueckasn kaunuxa, I epywanus

B craTtbe mpencTaBiIeHBl COBPEMEHHBIE JaHHBIE 00 OCHOBAax
PETYISINN CHAa B AETCKOM BO3PAcTe, HapyIICHHUAX CHA, a TaKKe
CPEeACTBAX JIEUCHHUS.
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FEEDING DIFFICULTIES IN CHILDREN AND ADOLESCENTS WITH CHRONIC ILLNESS

Sullivan P.

University of Oxford, Department of Paediatrics, Oxford Radcliffe Hospital, Oxford, United Kingdom

1. Transitional feeding, weaning and associated problems
Eating and swallowing are such a natural, subconscious
act that it is easy to forget that eating is a learned skill. It
requires the coordination of the movement of at least 26
pairs of striated muscles in the mouth, pharynx and
oesophagus by 5 cranial nerves, the brain stem and the
cerebral cortex [1]. Unlike breathing, which is similar to
feeding in that it is largely subconscious with some ele-
ment of voluntary control, most of feeding is learned be-
haviour. While in the neonate feeding begins as a result of
a range of reflexes (gag, phasic bite, tongue protrusion,
rooting, suckling and swallowing reflexes) it later becomes
a voluntary act with only the pharyngeal and oesophageal
parts of the swallow remaining under reflex control. Tran-
sitional feeding from a predominantly sucking mode of
feeding to mature solid food eating begins between 3 and
6 months of age. Growth in the upper digestive tract oc-
curs as the mandible grows downwards and forwards and
the hyoid bone and larynx move downwards. The suck-
ing pads are gradually absorbed. All of these changes con-
tribute to an enlargement of the buccal cavity which al-
lows food to be manipulated between the tongue and the
buccal wall. The gradual eruption of teeth allows the in-
fant to progress towards eating harder and lumpier foods.
So growth and maturation play a role in feeding develop-
ment, but learning from experience is also crucial. An
important aspect of learning is sensation and sensory feed-
back. This involves proprioception, touch, pressure, tem-
perature, and taste. Other important factors contributing
to learning are gross and fine motor development, the
methods of food presentation, and cognitive development.

1.1. Weaning Failure

Weaning is the process whereby an infant becomes ac-
customed to an intake of solid food in preference to milk.
This transitional phase may be associated with disorgani-
zation of feeding and infants are often seen to be agitated
or unsettled at this stage. During this critical period in-
fants are vulnerable to develop feeding difficulties. Feed-
ing is a reciprocal process that depends not only on the
abilities and characteristics of the infant but also those of
their parent. Avoidance by parents of encouraging the in-
fant to make the transition from milk to solids at this time
may make the process considerably more difficult at a lat-
er time. Similarly, prolonged nasogastric tube feeding or
any other noxious stimulus in the oro-pharynx during this
period may be associated with weaning failure.

1.2 Infant feeding problems
There has been remarkably little research on the develop-
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ment of infant feeding problems. Seminal studies by Dahl
and colleagues in Sweden on 50 infants meeting strict di-
agnostic criteria, however, have helped to identify the
characteristics and consequences of infant feeding prob-
lems [2-5]. Feeding problems in this group had been on-
going for a mean duration of five months. The common-
est problems were refusal to eat (56%), colic (18%) and
vomiting (16%). The majority (86%) of infants was un-
derweight and 14% were malnourished (> 2 SD below
mean weight for age). Physical disorder (e.g. gastro-
oesophageal reflux) was present in only 14% but in 6%
this was a serious organic disease (e.g. congenital heart
disecase — see below). Follow up studies at 2 years showed
that over a third of the refusal to eat group had a persist-
ent feeding problem [4].

Problems with crying and feeding are two of the most
common paediatric concerns of parents in early infancy.
Colic is considered to occur when infants cry for three or
more hours per day, for at least three days of the week, for
at least three weeks [6]. Miller-Loncar and colleagues
(2004) examined the relation between colic in infants be-
tween 6 and 8 weeks of age and feeding difficulties [7].
Compared with a control group infants with colic displayed
more difficulties with feeding; including disorganized
feeding behaviours, less rhythmic nutritive and non-nu-
tritive sucking, more discomfort following feeds and lower
responsiveness during feeding interactions. Not surpris-
ingly perhaps, mothers in the colic group reported higher
levels of parenting stress. These results suggest that feed-
ing may be a reasonable area on which to focus interven-
tions in the management of the infant with colic.

2. Oral-Motor Impairment

Oral-Motor Impairment may occur as a result of structur-
al lesions (e.g. cleft lip and palate, macroglossia, Pierre-
Robin syndrome, oesophageal atresia) or functional le-
sions (e.g. cerebral palsy, bulbar and pseudobulbar pal-
sies, myopathies). In order to attain optimum oral-motor
skill a child must have the ability to move oral and facial
structures independently of the rest of the body. Poor con-
trol of posture, uncoordinated movements of the upper
limbs, lack of independent mobility, visual, hearing and
communication problems all contribute to feeding diffi-
culties in disabled children.

2.1 Cerebral palsy

Severe disability is common in the graduates from neona-
tal intensive care units; the EPIcure study group evaluat-
ed children who were born at 25 or fewer completed weeks
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of gestation at the time when they reached a median age
of 30 months and 49 percent were disabled with 23 per-
cent meeting the criteria for severe disability [8]. Epide-
miological studies have shown that these are the children
who will encounter feeding difficulties. The North Amer-
ican Growth in Cerebral Palsy Project is a population-
based study that evaluated the growth and nutritional sta-
tus in children with moderate to severe cerebral palsy and
found the majority (58%) had reported feeding problems
[9]. The Oxford Feeding Study examined 440 children
with cerebral palsy and feeding problems and found that
89% required assistance with feedings and there were other
concerns such as frequent choking (56%), stressful and
prolonged feeding (43%) and vomiting (22%) [10]. As
has been outlined above, to feed effectively an infant needs
to co-ordinate sucking, swallowing and breathing. Oral
motor dysfunction is the primary cause of feeding diffi-
culties in children with disabilities. Reilly et al (1996)
noted that greater than 90% of children with cerebral pal-
sy had clinically significant oral motor dysfunction [11].
Prolonged feeding times, drooling, coughing and chok-
ing with feeds and gagging are all signs of oral motor
dysfunction. In one study of 271 children with cerebral
palsy, the median length of time caregivers spent feeding
per day was 2.5 hours with 28% (72/261) spending more
than three hours a day on this activity alone [10].

Malnutrition results from long-term poor feeding. An
American study of children with moderate or severe cer-
ebral palsy found that 47% had a weight less than the 5"
percentile for their age and gender, 27% had triceps skin-
fold thickness less than 10™ percentile and 68% had height
less than the 2.5™ percentile [12]. The study also identi-
fied an association between low fat stores in children with
cerebral palsy and increased hospitalisation, missed school
days, physician visits, days spent in bed and an inability
to perform usual activities. A British study of 100 disa-
bled children found that only one-fifth regularly achieved
the estimated average requirement for energy intake [13].

Enteral feeding via gastrostomy tube is increasingly be-
ing used in disabled children with oral-motor dysfunction
and feeding problems to provide nutrition. Moreover, tube
feeding is more likely to be initiated in those children with
severe disability [13] and reports from various groups have
indicated that both growth and nutritional status improve
following enteral feeding [14-17]. In a systematic review
of gastrostomy feeding in disabled children, however,
Samson-Fang and colleagues concluded that there is con-
siderable uncertainty about its safety and efficacy [18].
Since then a longitudinal, prospective, multi-centre co-
hort study designed to measure the outcomes of gastros-
tomy tube feeding in children with cerebral palsy has been
reported [19]. In this study, statistically significant and
clinically important increases in weight gain and subcuta-
neous fat deposition were demonstrated following gas-
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trostomy feeding. Fifty seven children with cerebral pal-
sy (28 female; median age 4 years 4 months, range 5
months to 17 yrs) and undernutrition were assessed prior
to gastrostomy placement and at 6 and 12 months after-
wards. The main reason for referral for gastrostomy tube
insertion was their nutritional status for the preceding 12
months. Outcome measures included growth/anthropom-
etry and nutritional intake, general health and complica-
tions of gastrostomy feeding. At baseline, half of the chil-
dren were more than 3 standard deviations below the av-
erage weight for their age and sex, when compared to the
standards for normal children. Weight increased substan-
tially over the study period; the median weight z score
increased from -3.0 pre-gastrostomy placement to -2.2 at
6 months and -1.6 at 12 months. Weight gain was accom-
panied by significant increases in skin fold thickness in-
dicating deposition of subcutaneous fat. Minor complica-
tions (e.g. gastrostomy site infection) were common, but
serious complications following gastrostomy tube inser-
tion were rare. Almost all parents reported a significant
improvement in their child’s health following this inter-
vention accompanied by a significant reduction in time
spent feeding. This reduction in time feeding is one com-
ponent (along with increased ease of drug administration
and reduced concern about their child’s nutritional status)
of an improvement in the quality of life in carers of chil-
dren with cerebral palsy that is associated with the intro-
duction of gastrostomy tube feeds. This has been demon-
strated in a prospective cohort study aimed to evaluate
the impact of gastrostomy-tube feeding on caregiver Qual-
ity of Life in carers of children with cerebral palsy [20].

3. Chronic disease

It is important to recognise that chronic disease in any
organ system in a child can be associated with poor feed-
ing. Thus, anorexia is a consequence of chronic inflam-
matory diseases such as inflammatory bowel disease and
of the metabolic derangement that accompanies chronic
renal failure. Dysphagia secondary to the oesophagitis
secondary caused by gastro-oesophageal reflux is a com-
mon cause of poor feeding [21]. Bronchopulmonary dys-
plasia (BPD), a chronic lung disease of preterm babies
with antecedent respiratory distress syndrome, ventilato-
ry barotrauma and oxygen toxicity is characterised by
varying degrees of prolonged oxygen dependency. Infants
with BPD can experience significant feeding difficulty,
possibly secondary to tachypnoea interfering with suck
coordination. As discussed in Section 1, optimal oral feed-
ing occurs when a regular rhythmic relationship exists
between suck, swallow and respiration. It has been shown
using simultaneous digital recordings of pharyngeal and
nipple (teat) pressure that this normal developmental pat-
tern is disrupted in infants with BPD [22].

3.1 Congenital heart disease
Feeding an infant is an interactive process that facilitates
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social, emotional and culturally based skills. Children with
congenital or acquired cardiac disease frequently require
supportive regimes with regard to feeding in order to
maintain weight, resulting in altered experiences for both
the child and family

Difficulties with feeding are common in children with
congenital heart disease (CHD).Both decreased energy
intake and increased energy requirements in this group
contribute to malnutrition [23,24]. Cameron et al (1995),
for example, investigated nutritional status in 160 hospi-
talized children with congenital heart disease and showed
that acute and chronic malnutrition occurred in 33% and
64% of the patients respectively [24].

For most parents feeding of infants and children with CHD
poses significant difficulties, is time consuming and as-
sociated with considerable anxiety [25,26]. Moreover,
having a child with congenital cardiac disease producing
difficulty in feeding has a strong negative impact on the
whole family. The feeding pattern of children with CHD
is characterized by a large variation in caloric intake. When
heart failure is mild the infant commonly overfeeds, and
fluid and sodium overload disturb cardiac haemodynam-
ics, leading to decompensation of heart failure and de-
creased intake [27]. The magnitude of the growth distur-
bance is generally related to the anatomical lesion but
children with cyanotic heart disease accompanied by pul-
monary hypertension are the most severely affected in
terms of nutrition and growth. Anorexia also accompa-
nies malnutrition and further compromises the patient’s
condition. Dyspnoea and tachypnoea in patients with con-
gestive heart failure lead to propensity for fatigue and
decreased intake. In congestive heart failure a form of
“stagnant anoxia” occurs caused by sluggish capillary
blood flow within the tissues, which leads to cellular hy-
poxia. Chronic hypoxia may contribute to the feeding
problem in cardiac patients. Heart disease causes an in-
crease in cardiac and respiratory work. Decreased intake
caused by anorexia combined with increased respiratory
effort results in a greater nutrient deficit. The malnutri-
tion associated with CHD varies in severity from mild
undernutrition to failure-to-thrive and can significantly
affect the outcome of surgery increasing morbidity and
mortality. Children with heart disease may need as much
as 50% more calories than normal children in order to
achieve normal growth. A combination of these factors
predisposes the infant to malnutrition and growth failure.

Adequate nutrition is thus crucial to the management of
children and infants with cardiac disease. Maintenance of
an adequate caloric intake, in order to achieve sustained
growth, is often not possible without nutritional support.
Such support can come in the form of caloric supplemen-
tation [28] or continuous enteral feeding [29] with or with-
out percutaneous endoscopic gastrostomy tubes [30,31].
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3.2. Cystic fibrosis

Good nutritional care is also an essential part of the man-
agement of the child with cystic fibrosis (CF) and is one
of the major factors contributing to the improved longev-
ity of such children. Energy requirements vary but can be
in excess of 150% of the daily recommended value for
the normal child and this may pose a significant challenge
or parents as they try to meet these requirements. A number
of studies have highlighted that children with CF are at
risk of developing behaviour problems during mealtimes
[32-34]. Behavioural therapy has been shown by meta-
analysis of several studies to be as effective as oral sup-
plementation and enteral and parenteral feeding in improv-
ing weight gain in young people with CF [32]. Duff and
colleagues (2003) used the Behavioural Paediatric Feed-
ing Assessment Scale (BPFAS) to study feeding behav-
iour problems in children with CF in the UK [34]. In chil-
dren aged 5 to 12 years there were significantly more prob-
lematic disruptive child behaviours and inappropriate pa-
rental responses in the CF group than in the control group.
Typical disruptive child behaviours observed during meal-
times in this study included no enjoyment of eating, poor
appetite, reluctance to come to mealtimes, preferring to
drink rather than eat, eating snack food but not eating at
mealtimes, and trying to negotiate foods to be eaten. Duff
et al report that these behaviours seem to lead to frustra-
tion and unhappiness for parents and result in ineffectual
and counterproductive strategies (e.g. coaxing) during
mealtimes [34]. In view of the fact that there is a high
prevalence of feeding behaviour problems in pre-puber-
tal children with CF it is important that preventive and
reactive interventions, tailored to the child’s developmental
age, continue throughout childhood.

3.3. Type 1 Diabetes

Adolescent girls with type 1 diabetes encounter several
difficulties which may affect their disease. Early puberty
is associated with decreased insulin sensitivity during the
growth spurt and sexual maturation [35]. Whereas, in the
later stages of puberty as growth diminishes insulin sen-
sitivity increases. The adolescent years are often charac-
terised by deterioration in the metabolic control of diabe-
tes and it is not uncommon for adolescent girls particular-
ly to be overweight. These changes coincide with the peak
period of risk for the development of eating disorders.
The cycle of weight loss and then weight gain that ac-
companies the onset and treatment of diabetes may in-
crease body dissatisfaction and the drive for thinness in
vulnerable adolescent females. Management strategies
which impose dietary restraint and an intentional disre-
gard of the natural promptings of hunger and satiety may
activate dietary dysregulation and disturbed eating pat-
terns. Early studies in this area have been confounded by
their small size and conflicting results but more recent
research has confirmed the risks for the development of
eating disorders in young women with type 1 diabetes.
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Engstriim and colleagues (1999) studied 89 adolescent
females (aged 14-18 years) with type 1 diabetes and com-
pared them with age-matched healthy controls [36]. They
used the Eating Disorder Inventory a Likert-type self-re-
port questionnaire which tracks symptoms associated with
eating disorders and showed highly significant differenc-
es between the diabetes group and the control group on
the Drive for Thinness subscale. Fifteen diabetic girls
(16.9%) scored above the cut-off level for disturbed eat-
ing behaviour compared with 2 control girls (2.2%)
(p<0.01). The commonest abnormality encountered in this
study was binge eating and purging behaviour (self-in-
duced vomiting or insulin omission). These observations
were confirmed and extended in another study by Jones
et al (2000) who studied 356 diabetic females (aged 12-
19 years) and 1098 age-matched controls [37]. Using Di-
agnostic and Statistical Manual of Mental Disorders (DSM
IV) criteria they found that eating disorders were twice as
common (OR 2.4) in those with type 1 diabetes. Moreo-
ver, diabetics with eating disorders had higher HbA con-
centrations than those without eating disorders. It is not
surprising, therefore, that patients with type 1 diabetes
and eating disorders have more long term diabetic com-
plications. Such patients have been shown to have an in-
creased prevalence of retinopathy, microalbuminuria and
painful neuropathy when compared with those diabetics
without an eating disorder [38,39].

Some young women utilise their insulin-dependency as a
potent means of weight control and induce urinary calo-
ries wasting either by insulin omission or under dosing
[36,40]. Such behaviour is more likely to occur in those
who also have an eating disorder [37]. The importance of
this is that insulin omission worsens glycaemic control,
increases the risk of microvascular complications and in
adolescents has been identified as the primary cause of
recurrent diabetic ketoacidosis [41].

Family relationships play an important part in the devel-
opment of eating disorders in adolescent girls with diabe-
tes. In eating disturbed diabetic girls, Maharaj et al (1998)
have identified dysfunctional family environments char-
acterised by poor communication, mistrust of parents re-
sponsiveness to their needs and consequently greater feel-
ings of anger and hopelessness [42]. Moreover, eating
disturbances in girls with diabetes are significantly asso-
ciated with heightened weight and shape concerns in their
mothers [42].

4. Neurodevelopmental disorders

Developmental disorders characterised by communication dif-
ficulties are often accompanied by eating problems. Two con-
ditions, autism and Rett syndrome will suffice as examples.

Autism is a developmental disorder characterised by se-
vere deficits in social interaction and communication along
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with stereotypic behaviour patterns. The unusual eating
patterns and feeding difficulties of children with autism
(which is more common in boys) has long been recog-
nised. They often have an extremely limited food reper-
toire occasionally with apparent craving for certain foods.
Research in this area is limited but Williams and colleagues
(2000) undertook a parent survey of the eating habits of
340 autistic children [44]. Two thirds of respondents con-
sidered their child to be a “picky” eater. The commonest
behavioural problems reported were unwillingness to try
new foods, mouthing objects, and rituals surrounding eat-
ing. Other problems were licking objects, smelling and
throwing food and pica. According to Kinnell (1985), 60%
of his series of 70 autistic patients exhibited pica [45].

Rett syndrome may be confused with autism but arises
from a mutation in the transcription regulating gene
MECP2 on the X chromosome; it occurs almost exclu-
sively in girls. Feeding problems are common in Rett syn-
drome in which there are characteristic oropharyngeal
abnormalities [46,47]. Videofluoroscopic studies of feed-
ing in girls with Rett syndrome have shown reduced move-
ments of the mid and posterior tongue, with premature
spillover of food and liquid from the mouth into the phar-
ynx and laryngeal penetration of liquids and solid food
during swallowing [48,49]. Air swallowing has also been
noted as a problem in these patients [50].

4.1. Behavioural Disorders

Feeding difficulties are some of the most common behav-
ioural disturbances in young children. An estimated 24%
of 2 year old, 19% of 3 year old and 18% of 4 year old
children are reported by their parents as having problems
with feeding [51].These problems can range from nuisance
behaviour (messy, disruptive mealtime behaviour) to to-
tal food refusal and life-threatening malnutrition. Any of
the organic diseases referred to above can have an addi-
tional psychological and behavioural component which
should also be addressed for successful management. It is
important to note that there is a clear association between
parental behaviour and child feeding behaviour. Sanders
and colleagues (1993) using standardised family meal-
time observations noted that parents of feeding-disordered
children were more negative and coercive in their feeding
practices and engaged in higher levels of aversive instruc-
tion giving, aversive prompting, and negative eating re-
lated comments than parents of non-problem eaters [52].
Dahl et al (1986) found that four factors were highly sig-
nificant in predicting feeding problems in infants (1) feed-
ing problems in the parents during their own infancy, (2)
great anxiety experienced by the mother during pregnan-
cy,(3) breast-feeding problems experienced by the moth-
er and (4) ill health in the mother [3]. These studies pro-
vide support for the recommendation that evaluation of
the feeding relationship should be an essential part of the
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diagnostic study of any child with feeding problems and
for treatment methods that directly alter parents’ feeding
practices.

5. Conclusion

Much of the interaction between an infant and its parents
surrounds feeding and thus early feeding experience is
important to the psychological development of the child.
This fundamental aspect of life is reflected in the inter-
connectedness of the words “nourish”, “nurture” and
“nurse”. Feeding thus plays a central role in the life of the
child not only in relation to their growth but also in its
contribution to their social integration. Problems with feed-
ing can cause a major disruption to normal growth and
development. In addition, they can pose additional com-
plications for the child coping with a chronic disease. To
protect the child from the adverse effects of these compli-
cations requires great patience and skill on the part of
parents and clinicians alike.
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SUMMARY

FEEDING DIFFICULTIES IN CHILDREN AND ADOLES-
CENTS WITH CHRONIC ILLNESS

Sullivan P.

University of Oxford, Department of Paediatrics, Oxford Rad-
cliffe Hospital, Oxford, United Kingdom

Good health demands good nutrition and in the child it is re-
flected in normal growth. Children who cannot or do not eat
properly often become unwell and do not grow. This becomes a
source of great concern and anxiety for their parents. Several
chronic illnesses in children impair normal feeding; this article
aims to describe the interrelationship between eating and dis-
ease in children with reference to some common conditions.
The effects of childhood eating disorders on parents and fami-
lies will also be considered.

Key words: childhood eating disorders, eating and disease,
children.
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Xopormiee 310poBbe TPeOyEeT XOPOLIETo NUTAHUS, y JeTeH OHO
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Why do we need adolescent medicine?

There is compelling evidence both in the field of clinical
care and epidemiology that this stage of life is unique and
requires special approaches and skills. Adolescence, usu-
ally defined as the period extending from ten to nineteen
years, is a unique phase of rapid biological psychological
and social changes [15]. Chiefly, the psychological proc-
ess of adolescence totally modifies the position of the
adolescent within his family as well as the doctor-patient
relationship. The adolescent process is marked by pro-
gressive changes in cognitive and intellectual abilities
which have to be assessed before giving any piece of in-
formation or advice to the young patient. But above all,
the two major challenges of adolescent are first the gain-
ing of autonomy, the individuation process on one hand,
and the shaping of one’s identity [16]. The identity
achieved person is one who has come to a firm sense of
self after engaging in a long search full of exploration. In
order to come to a sense of identity, teens must engage in
exploration. They must try out new ways of thinking and
behaving. As a result of this, adolescents will test their
body, searching new sensation, engaging in strenuous
sports, or substance use, and adolescents suffering from a
chronic condition may play with the dosages of their med-
ication, thus jeopardizing their health status or even lead
to treatment failure.

Thus, the health care provider must tailor his investiga-
tion and messages to his patient’s stage of development,
comply with his rights, such as a right for confidentiality,
but at the same time secure good relationship with his
parents and family. One good way to preserve the adoles-
cent’s search for autonomy is to let him participate ac-
tively in the search for adequate solution to his problems.
Young people often help us very efficiently to find proper
answers to their situation and health treatment.

There are other reasons for developing adolescent medi-
cine as a special field of interest, which are linked with
the nature of their health problems, which has greatly
evolved over the last fifty years [1]. Among major threats
to health in Europe and around the world, assessed in terms
of disability adjusted life years (DALY ’s), there are is-
sues such as unsafe sex, substance use, physical inactivi-
ty [6], which all are linked with behaviors acquired dur-
ing adolescence or young adulthood. In other terms, phy-
sicians have to not only look at young people as patients,
but as persons who shape their health habits and adopt
more or less healthy behavior. From childhood to adoles-
cence, there is a strong shift from medical issues to psy-
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chosocial challenges. From ten to fourteen years, besides
injuries, infections play an important role around the
world, probably less in our countries, but from fifteen years
on, the major challenges lies in the field of mental health,
injuries especially traffic injuries, sexual life including
STI’s, and substance use.

Besides mortality rates or DALY, there are other impor-
tant indicators which can be used to assess adolescent
health such as surveys in which young people themselves
are asked to report on their own health perceptions prob-
lems and health care utilization. A few years ago, Pagava
& colleagues have published the results of the first sur-
vey on adolescent health run in Georgia [12,14]. Geor-
gian adolescents aged 12 to 19 years are less numerous to
smoke regularly than in other countries: 10.4% of Geor-
gian adolescents 15-17 years old report that they are cur-
rently smoking. However, around 25% of boys reported to
have smoked cannabis at least once, especially those living
in a city. Also, around 10% of the participants in the survey
had been drunk more than 1 or 2 times in their life, and
20% had been involved in a fight because they had con-
sumed alcohol. One lesson that one get from nearly all na-
tional surveys is that although the majority of respondents
say they feel in good health, a substantial proportion, when
asked more precisely whether they suffer from specific prob-
lems indicated worries and burdens in the field of stress,
depression, love affairs, or nutrition [3].

How can physicians address these issues at an individual
level?

Every encounter between an adolescent and a health care
provider should not only focus on the reason for consul-
tation or the main complaint but also should be an occa-
sion to explore the adolescent health broadly. As stated
recently [5], “relying on therapeutic interventions to ad-
dress health problems after they occur is a costly strategy
and does not address the need to reduce the number of
youth who develop these health problems. Primary care
physicians have an important role to play in promoting
adolescent health through a strategy of providing health
guidance to adolescents and parents, screening, and pro-
moting immunizations”. The GAPS recommendations
developed by the American Medical Association consti-
tute a good example of preventive strategies which can be
implemented in the clinical setting [4]. Goldenring and
colleagues [7] have described several year ago an excel-
lent acronym which summarizes the main areas which
should be covered by such an investigation, the acronym
HEEADSSS (table 1). This systematic investigation cov-
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ers the important areas of the home environment and
school environment as well as relationships with parents,
teachers and peers. It also explores leisure activities such
as sport and hobbies as well as eating patterns. In most
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industrialized countries currently, physicians are allowed
to explore the use of substance as well as sexual experi-
ences, provided they guarantee the adolescent both priva-
cy and confidentiality.

Table 1. The various issues to be covered when exploring an adolescent’s lifestyles (HEAAEDSSS)

Home

Education, Eating
Activities

Drugs

Sexuality

Safety

Suicide

One of the main obstacle to the proper care of adoles-
cents however is linked with the difficulty that physi-
cians and health care structures have in complying with
the adolescents’ expectation in terms of the value of the
reception and the quality of care. Recently, the World
health organization has developed the concept of ado-
lescent friendly services [11]. What is interesting in this
concept is that it was developed with the assistance of
adolescents and youth leaders themselves and that it ap-
plies to developed as well as developing countries (table
2). Several sets of conditions underlie youth friendly
services in the field of policies, of environment and of
procedures. Friendly policies involve the guarantee of
confidentiality and, as far as possible, an easy access to
provisions of services even for those who are from un-
der privileged areas or who are uninsured. Friendly pro-
cedures include easy access to the health professional,
such as early registration or drop-in hours, short waiting
time as well as a strong linkage with the surroundings of

the patient and with social services providers, if needed.
Youth friendly services involve youth friendly staff, that
is the availability of professionals who are not only tech-
nically competent but who can provide a warm support-
ive environment promoting a respectful and trusting re-
lationship. Finally, environmental measures such as easy
access, appealing premises increase the appeal of health
care structure. In fact, such youth friendly environment
can be offered everywhere. A pediatrician’s office can
become user friendly and some of them have designed a
special waiting room and special hours for young people.
In large cities, health professionals have set-up out reach
centers, often in conjunction with social agencies, to at-
tract young people who would not otherwise come to the
hospital or in more official health centers. The school is a
particularly interesting setting for offering basic health
counsels or care for under privileged adolescents. Finally
comes the Academic center, such as the ones developed
in Switzerland, U.K. Greece or Portugal.

Table 2. Some of the ingrredients of adolescent friendly health service (AFHS)

POLICIES

Fulfil the right of adolescents

Address the special needs of vulnerable adolescents
No stigmatization (ethnicity, social status, etc.)
Confidentiality guaranteed

Affordability of services

PROCEDURES

Easy access
Easy registration
Short waiting time

HEALTH CARE PROVIDERS

Technically competent
Communication skills

Adequate time

Provide information and support
Evidence-based approach

ENVIRONMENT

Convenient location
Convenient opening hours
Outreach activities

Link with the community

YOUTH PARTICIPATION

Young people consulted / youth council
Young people’s satisfaction surveyed
Young people disseminating information
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Training paediatricians and general practitioner: a necessity.
There are no vaccines against unsafe sex, nor do we have
medication with help young people with chronic disor-
ders to adapt successfully to their environment. One im-
portant answer to the challenge of adolescent health lies
in an adequate training of health professionals. A recent
survey conducted among primary care physicians in Swit-
zerland [9] assesses the perceived importance of several
areas in the field of adolescent medicine as well as the
perceived training needs. Among the top-ten subjects for
which pediatricians strongly feel they need to be trained,
the most important are functional symptoms, growth and
puberty disorders, family conflicts, mental health, eating
disorders or substance use. As an answer to the challenge
of teaching adolescent medicine and health challenge, we
have set up, four years ago, a project named Euteach, or
European Training Effective Adolescent Care and Health)

[13]. Its purpose was to select and propose a set of knowl-
edge, attitudes and skills essential for the care of adoles-
cents, and to provide faculty teachers with a comprehen-
sive training curriculum. This modular instrument has been
developed by sixteen physicians from eleven European
countries and with various professional specializations,
including a representative from Georgia, Prof. K. Paga-
va. It is freely available on the web and consists of the-
matic modules, each containing detailed objectives, learn-
ing approaches, examples and evaluation methods. It cov-
ers the main teaching areas in the field (table 3). Five in-
ternational courses, so-called “Euteach summer school”
have already been set-up in Switzerland, using the eu-
teach curiculum as a tool. This training program is funded
by private funds and supported by the World Health or-
ganisation, UNICEF, UNFPA and the European Confed-
eration of Specialists in Paediatrics.

Table 3. Content of the euteach website

<—— SPECIFIC THEMES —>

PUBLIC HEALTH

BASIC THEMES

Link with
other sites

Training tools

List of the group’s
members

Evaluation tools

| List of references

TRAINING MODULES:

conditions, substance use, etc.

= basic skills such as biopsychosocial development during adolescence, rights &
confidentiality, gender and cultural issues, etc.
= specific themes such as sexual & reproductive health, eating disorders, chronic

= public health part, including epidemiology, prevention and health promotion,
setting of youth friendly services, and advocacy.
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Answers from the field of public health.

As stated before, the answers to the health problems of
young people do not lie exclusively in curative approach-
es and there are a number of initiatives that can be devel-
oped outside the field hospitals and of other health care
settings. Schools remain one of the most important set-
tings for health promotion and preventive interventions
for young people. Adolescents, up to the age of 15 to 18
years, spend just under half their waking hours in school.
Many of the most important relationships outside the fam-
ily are with peers and teachers. It is for this that many
prevention and health promotion interventions have been
designed for use within the school setting. These include:
Programs aimed at increasing physical activity, often with
a nutrition component. The available evidence suggests
that programs extending outside the school zone and in-
volving the parents are more effective than those target-
ing the pupils only [18]. Drug education has been a major
focus of earlier school based interventions. Effective pro-
grams have tended to adopt approaches which promote
other life and social skills and extend beyond a single year
of intervention [17].The issue of sexual education is a
tough issue, especially in countries which do not have any
tradition in the field. It is important to underline the fact
that carefully designed interventions such as those based
on sound theoretical frameworks have had positive ef-
fects on the adoption of safe sex behaviours, without in-
creasing the percentage of young people engaging in ac-
tive sexual life [8].

The extension of health education to health promotion led
the World Health Organisation to develop the concept of
health promoting school (HPS (World Health Organiza-
tion 1993) [19]). The network of HPS currently involves
more than 35 countries. Schools commit to establishing a
healthy physical and social environment. Youth partici-
pation such as setting up pupils’ councils, or mediation
sessions in case of conflict, and the use of life skills inter-
ventions are encouraged. Parents are invited to partici-
pate in some of these activities where feasible. The effect
of such strategies for health education and promotion has
been subject to several large scale evaluations and meta-
analyses [10] which show that programs should be sus-
tained, multi-faceted, and have the commitment of the head
of the school to provide appropriate training to the staff
and to work in a holistic way. An excellent example of
this approach was the Gatehouse project [2], a multilevel
systemic program focusing on promoting social inclusion
of students with a view to promoting mental health and
diminishing health risk behaviors. Reductions in health
risk behaviors over four years ranged from around 25%
for substance use and socially disruptive behaviors to
around 50% for levels of very early sexually activity.

Other promising strategies to promote the health of young
people include media campaigns, and the adoption of pol-
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icies outside the health sector. For instance, injury pre-
vention lies largely in the adoption of speed limits, low
accepted levels of alcoholemia for those driving a vehi-
cle. The struggle against obesity should include large scale
measures such as restricting access to soft drinks and im-
proving the content of what is served in facilities hosting
young people (e.g. the schools). Easy access to condoms
and family planning centres are effective ways to improve
the adoption of safe sex behaviors by young people.
Among initiatives that extend beyond a health focus, one
is the Millennium Development Goals (www.un.org/mil-
leniumgoals/) which was adopted by the UN General As-
sembly in 2000 and which provides a framework for co-
operation across the UN agencie. The MDGs aim at re-
ducing extreme poverty, and as far as adolescent health is
concerned, they focus on HIV prevention and the preven-
tion of mortality in the young mothers.

Forty years ago, neonatology emerged from the field of
pediatrics as a particular discipline requiring specific set-
tings and skills. Adolescent medicine is now coming of
age. Investing in the health of young people is a sound
strategy in countries such as Georgia, who face an impor-
tant societal transition as well as still a lack of resources.
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SUMMARY

ADOLESCENT MEDICINE: FROM CLINICAL PRAC-
TICE TO PUBLIC HEALTH

Michaud P-A.

Multidisciplinary Unit for Adolescent Health University Hospi-
tal, CHUV, Lausanne, Switzerland

In most countries, adolescent health problems have shifted from
pure medical conditions to more psychosocial burdens such as
injuries and violence, substance use, unsafe sex and chronic
conditions including under nutrition or obesity. This new situa-

tion requires specific actions which have to take into account
the specificities of the bio psychosocial development of the ad-
olescent. Youth friendly services offering adequate environment
and policies as well as carefully trained physicians represent
one answer to the health needs of adolescents. Another lies in
the development of school prevention and health promotion.
Finally, policies aiming at securing a safe environment repre-
sent an effective mean to improve the health of adolescents.

Key words: adolescent health problems, psychosocial burdens,
bio psychosocial development.

PE3IOME

MOJAPOCTKOBASI MEJUIIMHA: OT KIMHUYECKOM
JUACHAIIAHBI 10 TPOBJIEMBI OBIIIECTBEHHOT O
3PABOOXPAHEHHUS

Mumo I1I-A.

Vuusepcumemckuii eocnumans, MyasmuducyuniunapHulii
yenmp 300posvs noopocmios, Jlosanna, [llsetiyapus

B GonpmmHCTBE CTpaH B MpoOIeMaTHKE OXPAHBI 30POBBS MO-
POCTKOB IPON30IIIEN 3HAYNTEIBHBIN CABUT: MECTO YHCTO MEAN-
LIMHCKUX HapymeHui (0oe3Heil) 3aHUMAaroT IICUXOCOHATbHBIE
COCTOSIHHMSI, TaKMe KaK MOBPEXKICHNE U HACUIINE, TPUMEHEHHE
HapKOTHUKOB, HEOE30MaCHbIH CEeKC M XPOHHYECKHE COCTOSHUS,
BKJTIOYAsl HEAIOCTATOYHOE MUTAaHNUE U OKUPEHHe. JTa HOBasl CH-
Tyanus TpeOyeT crierupUIecKUX aKIHi, KOTOPbIE JOJKHBI yuH-
TBIBaTh CHENU(PHUKY OHO-TICHXO-COI[HATBHOTO Pa3BUTHI OAPO-
cTkoB. CHcTeMa MEIMIIUHCKOH MOMOIIH, APYKECTBEHHAS K
MOJTOEKH, BKIIFOUAOIIAs aIeKBAaTHBIE CPETy OKA3aHHs MEIHIIIH-
CKOM IOMOIIIY U TIOJTUTHKY, @ TAKKe XOPOIIO 00y4eHHBIH Iepco-
HaJl, TPE/ICTABIIACT OTBET HA BBHI30BBI, KACAIOIUECS 3[0POBBSI MO/
pocTtkoB. [ToMHMO 3TOTO, COOTBETCTBYIOIIMM OTBETOM MOTYT
CITy’KUTb TIPOBE/ICHNE NTPEBEHTUBHBIX MEPONPUATHI B IIKOJIE U
noJiep>KKa 310poBbsl. HakoHel, monuTuka, uMeronias cBoe 1e-
JIBIO OPTaHU3AINI0 0E30MacHOM cpeapl OOuTaHus, sSBIseTCs (-
(hEeKTHUBHBIM CPEJICTBOM YITyUIIEHHUS 3M0POBbSI HOIPOCTKOB.

NEW APPROACH TO ESTIMATE DIFFERENT DRUGS AND/OR OTHER MEDICAL
INTERVENTIONS EFFECTIVENESS BASED ON FUZZY LOGIC PRINCIPLES

Pagava' K, Kiseliova® T.

IThilisi State Medical University, Chair of child & adolescent medicine;
’Thilisi State University, Institute of Computer Sciences, Georgia

Administration of any medical intervention needs ante-
cedent proofs, evidences of its efficacy. As a rule the clin-
ical trials should be performed in patients in whom the
tested interventions, incl. drugs are intended to be used
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(adults, elderly, women, pregnant women, adolescents,
children, infants, newborns etc.). Clinical trials aiming at
the definition of efficacy and effectiveness of the treat-
ment are based on the formation of two groups, control
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and study ones. Study subjects are randomly included in
one of these groups to be assigned to receive the study
treatment or a placebo/standard treatment. The main re-
quirement is for the above-mentioned groups to be con-
gruous, similar as much as possible. The conclusion on
the efficacy of the tested treatment depends on the esti-
mation of the statistical difference between disease out-
comes in the groups.

Though this approach is generally accepted, it has some
negative sides as well. First of all one must take into ac-
count the bioethical aspects: if the drug is good, why to
deprive of it the patients who only due to the chance got
into the control group. If the drug is not useful why to use
it at all.

Secondly it is extremely difficult if ever possible to form
the analogous groups. The study subjects — patients / vol-
unteers are so individual that the whole averaging, ho-
mogenization of groups seems to be a utopia. The diseas-
es’ course is also different. Very often different concomi-
tant diseases are present. All subjects may have a lot of
distinctive signs, which are sometimes rather difficult to
reveal, but potentially affecting the action of the interven-
tion. One has to have in mind that the human organism
per se is a very complex system with fuzzy manifesta-
tions of well- and ill-being. Subsequently, in general al-
most all problems in medicine are filled with imperfect
information. Patients and especially their care-givers can-
not describe exactly what has happened to them or how
do they feel, their information is subjective, exaggerated,
underestimated, or incomplete. Doctors and nurses do not
formulate exactly what they observe, misinterpretation of
clinical findings by physical examination can occur, and
the signs may be overlooked. Laboratories report results
with some degree of error, and exact borderline between
normal and pathological is often unclear. The same can
be said about the instrumental investigations too. There
are not comprehensive and precise data how the human
body is functioning. The data about how disease alters it
are also not sufficient, likewise the precise mechanisms
of drug action. Accordingly, the prognosis remains one
the most difficult diagnostic tasks.

In the face of the uncertainty concerning the revealed
symptoms and signs as well as the uncertainty concern-
ing their relation to a disease entity, it is nevertheless cru-
cial that the physician determines the diagnostic label that
will entail the appropriate therapeutic regimen [4, 7]. Natu-
rally fuzzy logic allows modeling the uncertainty and vague-
ness inherent to the above-described medical problem. The
theory of fuzzy sets was introduced by Lotfi Zadeh in the
60th of the last century as the means to model the uncertain-
ty within natural language. Fuzzy sets have imprecise bound-
aries and therefore gradual transition from membership to
non-membership of an element in the fuzzy set.
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It is interesting to mention that the seminal paper of Lotfi
Zadeh [8], a point of departure of the fuzzy logic devel-
opment, was motivated by the discrepancies between the
strict mathematical techniques and real situations in biol-
ogy and medicine, and, in general, humanistic systems:
“... mainstream mathematical techniques - aimed as they
were, and still are - at the analysis of mechanical systems,
did not provide effective tools for the analysis of biolog-
ical, or, more generally, humanistic systems in which hu-
man judgment, perceptions and emotions play an impor-
tant role”. Since that time fuzzy logic attachedly serves
medicine [1,5,6]. Applications of fuzzy set theory are
medical diagnoses, fuzzy controllers for various medi-
cal devices, fuzzy pattern recognition and image process-
ing for analysis of X-ray images and other visual data,
and fuzzy decision making for determining appropriate
therapy [4].

On the basis of the above-mentioned we considered it
expedient to suggest a new approach for performing of
clinical trials using fuzzy logic principles. We are not go-
ing into the mathematical details of the theory; just try to
describe the application of fuzzy logic for our problem in
general.

The whole clinical description of the patients included in
the trial will be given. Besides the personal data, all pecu-
liarities incl. unchangeable ones, at least for the period of
the trial (e.g. age, gender, presence of chronic conditions
etc.) [independent variables] and changeable ones (which
are supposed to be improved by the treatment) [depend-
ent variables] will be put in. The parameters will be de-
scribed by the statistical means and by fuzzy sets as well.
The latter ones, as they are, allow modeling of expres-
sions as e.g. bad appetite, high temperature, high irrita-
bility etc. It can be done on the basis of the expert opinion
or taking into consideration different observations.

The minute description of all treatment interventions, incl.
intake of the tested drug (if the patient does not receive
the tested drug, it can be described as taking the medicine
of zero dosage) will also be put in.

After specified periods from the beginning of the treat-
ment the indices of the changeable parameters are defined
and put in. Then we propose to use the fuzzy cluster anal-
ysis method. Given a finite set of data X, the problem of
clustering in X is to find several cluster centers that can
properly characterize relevant classes of X. In the fuzzy
cluster analysis, these classes are required to form a fuzzy
partition of X such as the degree of association is strong
for data within blocks and weak for data in different blocks.
On the basis of the fuzzy cluster analysis method the pos-
itive or negative tendencies of drug action will be assessed.
Thereby it will be established whether the drug is effec-
tive or not and in what conditions.
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The fuzzy logic mechanism uses the easily described rules.
They have IF-THEN form and are easily interpreted by any
physician. The set of such rules is called a fuzzy rule base:
IF (a set of conditions are satisfied) THEN (a set of conse-
quences can be inferred). For example, a rule can take the
following form: IF (an antibiotic is applied during three
days in a case of community-acquired pneumonia), THEN
(temperature is normalised). The antecedents and conse-
quents of these IF-THEN rules are associated with fuzzy
concepts. Thus, the fuzzy system based on the rules can be
explained (which is very important when dealing with phy-
sicians) and adjusted by means of tuning the rules. It is not
an easy task to build such set of rules for a particular prob-
lem. However the description of all possible situations can
be considered without information gaps because fuzzy logic
knowledge is interpreted as a set of elastic or equivalently
fuzzy constraint on a collection of variables [3]. The rules

are a collection of information about the problem. To push
them to work for a decision making, as in our case, the
fuzzy inference mechanism should be used. Inference is
viewed as a process of propagation of elastic constraints. A
rough explanation how this inference works can be done as
follows. The information about a patient to be treated is
compared with information contained in the rule base and
on the basis of the aggregated information a conclusion is
drawn. In general a conclusion itself is also a fuzzy set, i.e.
its every element represents a membership degree and can
be considered as an advice which action to choose: in our
case — administer or not to administer the drug. What we
have described can be considered as a fuzzy expert system
striving for the evaluation of the different methods of treat-
ment and the prediction whether a particular patient can be
treated by a particular drug successfully. The general scheme
is represented on the fig. as follows.

Unchange-
able data
\ Complex Of
interventions > Changeable > Fuzzy .
ch ol (inclusive of the data clustering
angeable tested drug)
data l
+/-tendency
of the tested
¢ drug
Patient to be Fuzzy IF-THEN Recpmmen—
treated > » dations on the
rule base
treatment

Fig. The scheme of the usage of fuzzy logic for clinical (treatment) trial

We do not touch such important parts of each fuzzy system
as fuzzyfication, the inference mechanism, defuzzyfication,
composition of fuzzy relations, etc. All these components
of the rigorous theory of fuzzy set are visible and under-
standable for a physician which is not a specialist in math-
ematics and computer science. Moreover, most of the med-
ical staff who has already worked with fuzzy systems not-
ed that the fuzzy systems were close to their process of
thinking and they were satisfied with obtained results that
had helped them to make a decision [1, 2]. Therefore we
suppose that the proposed approach can be used success-
fully as an additional method for estimation of effective-
ness of different drugs and/or other medical interventions
and prognosis of their efficacy in a particular patient.

We suggest also that this method can be used for the evalua-

tion of the individualised therapy (first of all in complemen-
tary medicine, e.g. in acupuncture, psychotherapy, homeop-
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athy etc.), when the physician is varying the complex of ther-
apeutic interventions based on his/her intuition, experience,
number of subjective and objective factors, permanent esti-
mation of the state of the patient in order to receive the best
possible result. We would like to mention also, that this ap-
proach seems to be universal and it could be used for the
assessment of the effectiveness and prediction of the output
of any interventions, not only in the area of medicine.
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SUMMARY

NEW APPROACH TO ESTIMATE DIFFERENT DRUGS
AND/OR OTHER MEDICAL INTERVENTIONS EFFEC-
TIVENESS BASED ON FUZZY LOGIC PRINCIPLES
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medicine; *Thilisi State University, Institute of Computer Sci-

ences, Georgia

A new approach for the evaluation of the efficacy of drugs and/
or other medical interventions is proposed. It is based on the

MEJULIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

principles of fuzzy logic, particularly on fuzzy sets, fuzzy clus-
ter analysis and fuzzy expert system.

Key words: drugs, medical interventions, fuzzy logic.

PE3IOME

HOBBIE NTOAXO/JbI AJis1 ONPEJAEJEHUS DPDEK-
TUBHOCTHU JIEKAPCTB W/HNJIN APYTUX MEJULIVUH-
CKUX BMEHWMATEJBCTB C UCITIOJIbB30OBAHUEM
HNPAHIUIIOB HEYETKOM JIOTUKHA

IMarasa' K.!., Kucenesa® T.C.

!Tounucckuii 20cy0apcmeenHblil MeOUYUHCKULL YHUgepcumen,
Kaghedpa demckoll u nOOPoCcmKo8o meduyunsl, >Tourucckuil
20cy0apcmeenublil yHugepcumem, Kageopa KOMNbIOmMepHbIX
nayx, I pyzus

[Ipenyiaraercss HOBBIN MOIXO ISl OLICHKH 3 (EKTUBHOCTH Jie-
KapCTB W/WIH APYTHX MEIUIMHCKUX BMemarenbcTB. OH 0CHO-
BBIBACTCS HA MPUHIMIIAX HEYETKOH JOTMKH, B YACTHOCTH, HE-
YETKUX MHOXECTB, HEYETKOTO KIACTEPHOTO aHAJHM3a U HEYeT-
KOM 9KCIEPTHON CUCTEMBI.

NETWORK IN PEDIATRIC RHEUMATOLOGY: THE EXAMPLE OF THE PEDIATRIC
RHEUMATOLOGY INTERNATIONAL TRIALS ORGANISATION

Ruperto N, Martini A for the Paediatric Rheumatology
International Trials Organisation (PRINTO)

IRCCS G. Gaslini, Universita di Genova, Pediatria II-Reumatologia, Genova, Italy

The pediatric rheumatic diseases (PRD) are rare condi-
tions associated with substantial morbidity, consequence
on the quality of life, and monetary costs. Many studies
of the impact and outcome of PRD have shown that this
group of diseases is associated with greater morbidity and
monetary cost than previously thought [1]. For example,
long term outcome studies of children with juvenile idio-
pathic arthritis (JIA) report that, after a mean follow-up
of 15 years, the majority of the patients continue to expe-
rience some difficulties in daily living activities, and that
moderate to severe pain is still present in 30% of the pa-
tients [2-4]. There is also evidence of cumulative organ
damage in patients with juvenile systemic lupus erythema-
tosus (JSLE) [5].

Certainly childhood chronic illnesses with high levels of

morbidity should be the target of intense research aimed
at ameliorating and/or curing the disease. However, con-
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ducting clinical trials in PRD has proven difficult for a
host of reasons.

Due to the rarity of the diseases the only possibility to
gather a sufficient number of patients to obtain clinically
and statistically valid results in a reasonable period of time,
is to perform multi-centre studies on an international scale.
The ethics of conducting any placebo-controlled trial, even
in adults, has recently come under intense debate [6-8].
Parents often refuse entry into studies because they are
uncomfortable with the prospect of their child being as-
signed by chance to placebo. Securing funding for con-
ducting clinical trials in PRD has always been difficult
since the pharmaceutical industry has little interest in fund-
ing these trials due to the small potential market.

Drugs available for the treatment of PRD have been used
in new dosages, new routes of administration, and new
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combinations. Unfortunately, data regarding the safety and
effectiveness of these new treatment regimens tends to be
from small, open, anecdotal, uncontrolled, non-rand-
omized case series. Examples include the use of high dose
MTX in recalcitrant JIA [9,10] and of MTX usage in ju-
venile dermatomyositis [ 11]. Many of these new approach-
es to management may represent improvements over ex-
isting standards, but without larger, systematic trials the
data must remain suspect.

The history of collaborative research in pediatric rheu-
matology.

The Pediatric Rheumatology Collaborative Study Group
(PRCSG).

Founded in 1973 by Dr Earl Brewer and lead in the fol-
lowing years by Drs. Edward H. Giannini, and Daniel J.
Lovell, the purpose of the PRCSG is to foster, facilitate,
and conduct high quality research in the field of pediatric
rheumatology in North America. The activities of the
PRCSG are governed by written bylaws and oversight and
long range planning is provided by the PRCSG Advisory
Council. The PRCSG Coordinating Center is located in
Cincinnati, Ohio, USA.

The main focus of the PRCSG in its early years was relat-
ed to clinical trials of non-steroidal anti inflammatory
drugs (NSAID) in juvenile rheumatoid arthritis (JRA) [12.]

Their pioneering methodological works for the conduct
of clinical trials (13-17) set the basis for the further devel-
opment of evidence-based collaborative research in PRD.

Indeed, in the ensuing years the PRCSG started the work
in the field of disease modifying anti rheumatic drugs
(DMARD:s) [18] that lead to the demonstration of the in-
effectiveness of penicillamine, hydroxychloroquine [19]
and auronafin [20] in the treatment of severe JRA. It should
be noted that to reach an adequate sample size for the
above mentioned trials it was necessary to establish an
international collaboration between the United States and
the former Soviet Union.

Their seminal work lead to a significant impact in the cur-
rent clinical practice of the pediatric rheumatology com-
munity, especially after the publication of the methotrex-
ate (MTX) trial [21] in JRA, that demonstrated the effica-
cy of this drug at the dosage of 10 mg/m?week. Since
1992 MTX indeed has become the drug of first choice for
the treatment of JRA patients whose disease is resistant to
NSAIDs.

The PRCSG more recently developed a randomized with-
drawal study design in collaboration with the Food and
Drug Administration (FDA) that has been accepted by
regulatory agencies throughout the world as an accepta-
ble study design for use in evaluation of new therapies for
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children with JIA. This study design was succefully used
by the PRSCG in performing the first trial of a biologic
therapy in JIA [22].

The Pediatric Rheumatology International Trials Organi-
sation (PRINTO).

The Pediatric Rheumatology International Trials Organi-
zation (PRINTO) was founded by Alberto Martini and
Nicolino Ruperto in 1996, and initially included 14 Euro-
pean countries (now more countries with more than 250
centres world wide) [23,24]. PRINTO aims are to facili-
tate and co-ordinate the development, conduct, analysis,
and reporting of clinical trials and outcome assessment
standardization in children with PRD. PRINTO was found-
ed with the idea to perform clinical trials for the PRD with
or without the support of pharmaceutical companies. In
general, if a study is not supported by a pharmaceutical
company the design is that of a randomized, actively con-
trolled, and open label clinical trial. If the study is sup-
ported by a pharmaceutical company and is part of a clin-
ical development program which aims for marketing an
agent, more classic design are used.

PRINTO is composed of academic, clinical centers ac-
tively engaged in the research/clinical care of children with
PRD. PRINTO actually is composed of the most esteemed
pediatric rheumatology researchers outside the US.
PRINTO has four main vertical structures: the Advisory
Council that provide leadership and guidance for PRINTO
research activities; the International Coordinating Centre
whose main task it to facilitate the flow of logistic and
scientific details needed to design, launch and manage
multi-centered, multi-national, collaborative studies; the
National Coordinating Centres (one per country) whose
tasks are to facilitate the participation of the greatest
number possible of individual centers, and to provide the
translation of all the forms to be completed by the par-
ents/patients; and finally the individual clinical sites that
constitute the main support structure to obtain a critical
mass of data for on-going and future research.

In recent years the PRINTO and the PRCSG have worked
closely in various international collaborative projects de-
tailed below.

The ACR pediatric 30 definition of improvement for JIA.
Up until the late 1990’s, the assessment of clinical response
in JIA/JRA was not standardized. Multiple measures of
outcome were in use and different trials used different
endpoints. Some of these endpoints had low validity char-
acteristics and were insensitive to change, some were re-
dundant, and some were non-reliable (poor reproducibil-
ity). Additionally, there was little consensus about the
amount of change in endpoints which signifies clinically
important improvement or worsening. This lack of stand-
ardization led to inefficient trials that required larger than
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necessary sample sizes, an increased risk of statistical er-
ror, possible reporting bias, multiple or ambiguous inter-
pretations of the results, and an inability to compare mul-
tiple therapies using meta-analytic techniques.

The main aim of this first combined effort conducted by
the PRCSG and PRINTO under the guidance of Dr Gi-
annini E.H., was to develop a standardized core set of
measures and a definition of improvement for the evalua-
tion of response to therapy in JRA that would be accepted
by the international community.

There are 6 validated outcomes measures in the JIA core
set [25,26] that measures different domains of disease
activity: the number of joints with active arthritis, the
number of joints with limited range of motion; the physi-
cian global evaluation of disease activity; the parent as-
sessment of child’s overall well-being; a functional as-
sessment tool; the Westergren erythrocyte sedimentation
rate (ESR). To be classified as improved a patient must
demonstrate at least 30% improvement from baseline in
at least 3 of any 6 JIA core set variables with no more
than 1 of the remaining variables worsened by more than
30%. The definition of improvement allows researchers
and clinicians to dichotomize patients into responders or
non-responders.

After its publication [26], the definition of improvement
was adopted by the FDA as the primary outcome for all
clinical trials involving children with JIA, and subsequent-
ly officially recognized by the American College of Rheu-
matology (ACR) and renamed the ACR Pediatric 30 [27].

The Methotrexate trial in JIA.

After the trial published by Giannini et al [21] methotrex-
ate became the disease-modifying-agent of first choice in
polyarticular course JIA. For children who did not respond
to 10 mg/m?/week it became common practice to use high-
er dose MTX, up to 30 mg/m*week (10), but no rand-
omized trial had confirmed this hypothesis. Knowledge
of the optimal dosage of MTX in term of efficacy and
safety is central to disease management, PRINTO, sup-
ported by the European Union (Contract BMH4 983531),
conducted a randomized, open label standard-of-care tri-
al to evaluate the MTX efficacy and safety profile in in-
termediate versus higher dose for polyarticular course JIA
patients who failed to improve on standard dose MTX.
The trial shows that the plateau of efficacy of MTX in JIA
is reached with the parenteral administration of 15 mg/m?*
week and that further increase in dosage is not associated
with any additional therapeutic benefit [28].

From a methodological point of view, the trial was built
on the current “standard of care” in such a way that the
cost of insurance coverage, the medication, clinic visits,
and laboratory monitoring, were paid by the usual meth-
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od of cost reimbursement for clinical care in each partic-
ipating country. The amount of data collected, in addition
to that from routine follow-up, was minimal, and all in-
vestigators volunteered their time and effort. The study
received no pharmaceutical industry support.

The next steps were to launch clinical trials in Europe and
to prepare standardized tools for the outcome assessment
of children with PRD to be used internationally among
nations with different languages and cultures.

The quality of life project for PRD.

One particular problem for the conduct of international
studies was the availability of parent’s/patient’s reported
outcome for functional ability and quality of life assess-
ment. Thanks to the European Union (Contract BMH4
983531) PRINTO has been able to cross-culturally adapt
and validate 2 questionnaires; the Childhood Health As-
sessment Questionnaire (CHAQ) for functional ability
assessment in JIA and juvenile dermatomyositis (JDM),
and the Child Health Questionnaire (CHQ) for health re-
lated quality of life evaluation for all PRDs. The project
enrolled 6,644 subjects (3,235 patients with JIA and 3,409
healthy children), with 32 validated version of the CHAQ
and CHQ now available (29-31). The CHAQ is now the
functional assessment tool used for nearly all trials in JIA
(22;28), and the CHQ for quality of life assessment pa-
pers (32-35).

Disease activity and damage assessment in JSLE and JDM.
Once the problem of a standardized approach for the eval-
uation of response to therapy in JIA, was resolved, the
logical follow-up study was to conduct a similar project
for 2 other chronic PRDs, JSLE and JDM. With a second
grant from the European Union (contract n°® QLG1-CT-
2000-00514) PRINTO, with collaboration with PRCSG,
has been able to propose validated core sets for the eval-
uation of disease activity and damage (36-38) and also
definitions of improvement to be used in future clinical
trials in JSLE (39) and JDM (paper in preparation). A to-
tal of 295 patients with JDM and 556 patients with JSLE
were collected from 41 countries. These project have been
officially endorsed by the ACR and the European League
Against Rheumatism (EULAR) and are now know as
PRINTO core set (37) and PRINTO/ACR definition of
improvement for JSLE (39) and PRINTO/ACR/EULAR
core set for JDM (38).

A website for families of children with pediatric rheumat-
ic diseases.

Collaborative research is usually set up with the objective
to answer specific scientific questions but also the social
aspect of research has to be taken into account, and in
particular the needs of the parents. The actual large avail-
ability of the use of the internet allows families to access
medical information quickly and easily, but this informa-
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tion is often not standardized, inaccurate and unreliable.
To address this problem, PRINTO in collaboration with
the Paediatric Rheumatology European Society (PRES),
and again supported by the European Union (contract
2001CVG4-808) has recently finished a project with the
goal to prepare a website, directed to families and health
professionals, containing consensus defined information
about PRD (in the format of frequently answered ques-
tions), the list of pediatric rheumatology centers, and the
list of family help associations. All information is availa-
ble and has been translated into the languages of all the
countries belonging to the PRINTO network
(www.pediatric-theumatology.printo.it) (40).

Research Training in paediatric rheumatology.

Good collaborative clinical research requires qualified
people around the world able to conduct studies in a stand-
ardized fashion (41). PRINTO, with another grant from
the European Union (Contract no AML/B7-311/97/0666/
11-0246-FI), has set up a research training programme in
pediatric rheumatology, to support mainly Latin America
recipients (Argentina, Brazil, Chile, Costa Rica, Cuba, or
Mexico). For the 24 Latin American recipients the course
will take place in Genoa in Italy, Paris in France, Utrecth
in the Netherlands, Goteborg in Sweden, and London in
United Kingdom. The project will also allow 4 trained
pediatric theumatology fellows from Genoa, Italy to spend
some months in Latin America (Buenos Aires in Argentina,
Rio de Janeiro and Botucatu in Brasil, Mexico City in Mex-
ico) to standardise the outcome assessment of patients par-
ticipating to common collaborative studies [5,33-36,42-46].

The clinical remission criteria for JIA.

In the last years PRINTO and PRCSG have worked with
the North America recently founded Childhood Arthritis
and Rheumatology Research Alliance (CARRA), in or-
der to develop draft criteria for inactive disease and clin-
ical remission for select JIA categories.

Draft criteria for inactive disease include: no active ar-
thritis; no fever, rash, serositis, splenomegaly, generalized
lymphadenopathy attributable to JIA; no active uveitis;
normal ESR or C-Reactive Protein (CRP); and a physi-
cian’s global assessment of disease activity rated at the
best score possible for the instrument used. Six continu-
ous months of inactive disease define clinical remission
on medication, while 12 months off medication define
clinical remission off medication [47].

The pediatric rule.

Most, if not all of the PRD drugs are used off label in
most countries worldwide, meaning that no indication for
pediatric use is reported on the drug label [48-50].

The paucity of controlled trials in childhood prompted
passage of legislation that gives regulatory authorities such

© GMN

as the Food and Drug Administration (FDA) [49] (the
Pediatric rule recently renewed until 2012), and more re-
cently by the European Union [51] the power to require
pharmaceutical sponsors to perform and support trials of
new agents in children. As a result of such US and EU
legislation several clinical trials, supported entirely by
pharmaceutical industries, have been completed in chil-
dren with JRA [22,52-54], others are currently running
very effectively and others are in development.

The creation of big international trial networks such as
PRINTO and PRCSG, the definition of internationally
recognized and standardized outcome measures and defi-
nitions of improvement for JIA, JSLE and JDM, the cross-
cultural adaptation and validation of quality of life instru-
ments, the adoption of adequate legislative measures (pedi-
atric rule), have created the basic premises for the best
future assessment of the efficacy of new treatments for
the PRD. Therefore, children with rheumatic diseases now
have the same rights of adults to be treated with drugs
whose safety and efficacy have been assessed.
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SUMMARY

NETWORK IN PEDIATRIC RHEUMATOLOGY: THE
EXAMPLE OF THE PEDIATRIC RHEUMATOLOGY IN-
TERNATIONAL TRIALS ORGANISATION

Ruperto N, Martini A for the Paediatric Rheumatology
International Trials Organisation (PRINTO)

Paediatric Rheumatology International Trials Organisation
(PRINTO); IRCCS G. Gaslini, Universita di Genova, Pediatria
1I-Reumatologia, Genova, Italy

The pediatric rheumatic diseases (PRD) are rare conditions as-
sociated with important sequelae on the quality of life and long
term outcome. The research aimed at studying new therapeutic
approaches is difficult because of logistic, methodological and
ethical problems.

To face these problems 2 international networks; the Pediatric
Rheumatology Collaborative Study Group (PRCSG) and the
Paediatric Rheumatology International Trials Organization
(PRINTO) have been founded. The 2 networks have the goal to
promote, facilitate and conduct high quality research for the
PRD. In particular they have been able to standardize the eval-
uation of response to therapy in juvenile idiopathic arthritis (JIA),
juvenile systemic lupus erythematosus, and juvenile dermato-
myositis, to draft clinical remission criteria in JIA, and to pro-
vide cross-cultural adapted and validated quality of life instru-
ments like the Childhood Health Assessment Questionnaire, and
the Child Health Questionnaire, into 32 different languages.

In this paper we reviewed how the creation of large internation-
al trial networks such as PRINTO and PRCSG, the definition of
internationally recognized and standardized outcome measures
and definitions of improvement, the validation of quality of life
instruments, the adoption of adequate legislative measures (pedi-
atric rule), have created the basic premises for the best future
assessment of the PRD. This progress now ofters children with
PRD the same opportunities as adults to be treated with drugs
whose safety and efficacy have been assessed through legiti-
mate scientifically valid investigations.

Key words: pediatric theumatic diseases, quality of life.
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OPTAHM3ALMSA 11O MPOBEJEHUIO MEXAYHAPO/-
HbIX KIMHUYECKHUX UCCJIIEJOBAHHUM B OBJAC-
TH PEBMATOJIOI'HA

Pynepro H., Maptunu A. ais Opranusauus no nposeje-
HHUIO MeKIYHAPOAHBIX KIMHHYEeCKUX HccIe0BaHMii B 00J1a-

cTH neguarpuyeckoii peemarosornu (PRINTO)

Leump I' I'acnunu, I'enyesckuil ynusepcumem, Ileouampus 11-
Pesmamonocus, I'enys, Hmanus

Ieamarpuueckue pesmarnueckue Oonesnu ([IPB) sBusroTcs
PEOKMMH COCTOSIHUSIMH, OOYCJIOBIMBAIOIIMMH TSKEJIBIC HCXO-
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JIbI M 3HAYUTEIBHO YXYALIAIONIMMH Ka4eCTBO XKU3HH. Mccneno-
BaHUS, UMEIOINE LENbI0 Pa3paboTKy HOBBIX J€4EOHBIX MOAXO0-
JIOB, 3aTPYIHEHBI U3-3a HAJTMYUS JOTUCTHYECKUX, METOJOIOT -
YECKUX U 3THYECKUX MpoOieM.

B oTBeT Ha 3TH BBI30BHI OBUTH CO3IAHBI JIBE MEKAyHAPOIHbIE
cetn — ['pymnma o cCOBMECTHBIM HCCIIEIOBAaHHUSAM B 00JIACTH Te-
nuatpudeckoid pesmaronorun [Pediatric Rheumatology
Collaborative Study Group (PRCSG)] u Opranu3zamus mno mpo-
BEICHHUIO MEXTYyHApOAHBIX HCCIEA0BAHUN B 00JIACTH MeaHaT-
puyeckoit pesmatomoruu [Paediatric Rheumatology
INternational Trials Organization (PRINTO)]. Ot nBe cetn
HMEIOT LENBI0 CTIOCOOCTBOBATH, 00JIETYaTh U MTPOBOIUTE BBICO-
KOKBannuupoBaHHble uccaenoanus no [1PB. B wactHocTn,
1M yIaJ0Ch CTaHAAPTH3UPOBATH OLIEHKY OTBETA HAa JIEYEHHE IIPH
IOBEHIWIIBHOM Hauomnatudeckom aprpure (FOMA), roBeHnIbHOM
CHUCTEMHOW KpacHOM BOJYAHKE, IOBEHWJIBHOM J1I€pMaTOMHO3H-

MEJULIUHCKHE HOBOCTH I'PY3HH
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T€, CO3AaTh MPOEKT KPUTEPHEB KIMHUYIECKOW PEMHUCCHU TPH
IOUA, obecrieunts Kpocc-KyIbTypalbHO aJalTHPOBAHHBIN U
BaJIMANPOBAHHBIC HHCTPYMEHTBI ISl OLIEHKH Ka4eCTBa JKH3HU
[Childhood Health Assessment Questionnaire (CHAQ) u Child
Health Questionnaire(CHQ)] Ha 32-x si3pIkax.

B crarbe yka3bIBaeTCs TakXkKe, UTO OPraHu3aIHs OONBITNX MEXK-
IyHapoaHBIX ceTeid, Takux kak PRINTO u PRCSG, pa3pabotka
MHTEPHAIMOHAILHO MPU3HAHHBIX U CTAHAAPTU3UPOBAHHBIX H3-
MEPHMBIX ONpeieNeHNH NCX00B O0IE3HH, BAIUAINS HHCTPY-
MEHTOB IJIsI N3MEPEHHUs] KauecTBa JKU3HHU, IPUHATHE aJeKBaT-
HBIX 3aKOHO/IATETbHBIX Mep (TIeHaTPUIECKUX MPABUII) - CO3AAIH
MPEANOoChTKY Ui Hawnydmeld ouenku [IPB. Dror mporpecc
npenocrasiseT ceifuac aetsm ¢ [IPb Te ke BO3MOXKHOCTH, UTO
1 B3POCIIBIM, JICYUTHCS JEKapCTBaMu, 0€30MacHOCTh U 3P pek-
TUBHOCTB KOTOPBIX OMpeEeNseTcs MOCPEACTBOM HAydHO 000-
CHOBAHHBIX BAJIUIHBIX UCCIIEJOBAHUI.

SPERMATOGENESIS IN YOUNG ADULT PATIENTS WITH g-THALASSAEMIA MAJOR
LONG-TERM TREATED WITH DESFERRIOXAMINE

De Sanctis V, Borsari G, Brachi S, Govoni M.R, Carandina G.

Department of Reproduction and Growth-Pediatric and Adolescent Unit and
Clinical Pathology Unit - St Anna Hospital, Ferrara, Italy

Thalassaemias are caused by under-production of a or 3
chains of adult haemoglobin. Homozygous [-thalassae-
mia (TM) causes intractable anaemia requiring blood trans-
fusion for life and daily subcutaneous infusion of iron
chelating agents [7,15,16].

In our Centre we follow regularly 180 patients with TM
and intermedia (mean age 39.9 years), and more than 150
patients are referred yearly for an haematological or en-
docrine evaluation.

Compliant patients achieve adulthood and many of them
hope for marriage and to have a family. Therefore the
question of fertility potential in this adult group of pa-
tients has become paramount.

We report the semen parameters, endocrine functions and
serum zinc levels in a group of young adult TM patients,
who stared chelation therapy early in life.

Material and methods. In the last four years we studied
semen parameters (count, motility and morphology), en-
docrine markers of testicular function (LH, FSH, total and
free testosterone) and serum zinc levels in 12 fully ma-
ture TM patients (testicular volume between 15-25 ml,
measured with Prader orchidometer).
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All patients were referred to the Endocrine and Adoles-
cent Unit of the Department of Reproduction and Growth
of St Anna Hospital, Ferrara (Italy) for an assessment of
their potential fertility. Their mean age was 24.8+2.6 years.

All patients reached spontaneously full pubertal develop-
ment, they were no smokers and showed no symptoms or
signs of genital infections.

The diagnosis of B-TM was made on the basis of clinical
and laboratory findings.

All patients were regularly transfused from the time of
diagnosis with the aim to keep the overall mean haemo-
globin (Hb) level at 12.0 g/dl and the overall Hb level not
less than 9 g/dl.

To minimize transfusional iron overload, desferriox-
amine mesylate (DFX) (Desferal, Biofuture Pharma)
was given subcutaneously by a small portable syringe
driver pump over 8-10 hours, at night. The recom-
mended DFX dose was 30-45 mg/kg body weight
(5-6 times/week).

Compliance with chelating therapy was adequate or good
(at least 4-5 times/week) in 72% of patients.
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The degree of iron overload was assessed by measure-
ment of serum ferritin and the concomitant presence of
organ and endocrine dysfunctions were evaluated as pre-
viously described. [4]

Laboratory methods.

Blood glucose levels were measured by the local clinical
chemistry laboratories. Serum concentrations of FSH and
LH were measured by chemiluminescence (ADVIA Cen-
taur, Bayer and IMX, Abbot Laboratories, USA); serum
testosterone and free testosterone by chemiluminescence
and radioimmunoassay (ADVIA Centaur, Bayer and Diag-
nostic Products Corporation, Los Angeles, USA); serum
FT4 and TSH were measured by chemiluminescence (Chi-
ron Diagnostics, Norwood, USA); calcium homeostasis was
evaluated by standard methods and intact parathyroid hor-
mone (PTH) was measured by immunometric assay (Im-
mulite DCP, los Angeles, USA); plasma cortisol and adren-
ocorticotrophin (ACTH) were measured by sequential im-
munometric assays (Immulite DCP, Los Angeles, USA);
iron overload was measured by serum ferritin levels, using
a chemiluminescence system (Sanofi, Pasteur, France).

Semen samples were collected by masturbation after 3-5 days
of abstinence and analysis was performed according to WHO
guidelines. [17] After liquefaction, the seminal parameters
were determined. Patients with abnormal seminal analysis
were retested and the mean of values was calculated.

Plasma zinc levels were measure with a Perkin-Elmer
model 306 atomic absorption spectrophotometer by mod-
ification of the method of Scudder et al. [12] The result
are expressed in mmol/l.

The results of LH, FSH, total and free testosterone were
compared with those obtained in 13 normal adults with
comparable testicular size.

Informed consent was obtained from all patients on con-
trols.

Statistical analysis was carried out by Mann Whitney
U-test (a p value below 0.05 was chosen as the limit of
significance).

Linear regression was used to evaluate correlations be-
tween variables.

Results and their discussion. Six TM patients had a
normal sperm count, motility and morphology while
the remaining patients had oligospermia (sperm con-
centration <20x10%ml) and/or asthenospermia (mo-
tility <40%).

Basal serum gonadotrophins (LH and FSH), total and free
testosterone levels did not differ significantly from those
found in the control subjects (Table 1).

Table 1. Laboratory detail (serum LH, FSH, T and free T) in B-thalassaemia major patients and in control subjects

Subjects examinated LH mUl/ml FSH mUI/ml T ng/ml Free T ng/ml
Thalassaemia major patients 3.7£1.2 3.1+1.7 614+239 25.2+7.3
(no. 12)

Controls (no. 13) 31 3.5+1.3 637+148 26.7+10.8
p n.s. n.s. n.s. n.s.

Legend: LH=serum luteinising hormone; FSH=serum follicle stimulating hormone;
T=serum total testosterone; Free T=serum free testosterone; ns=not significant

At the time of study serum ferritin levels ranged from 240
to 3055 ng/ml (mean 1139+£810 ng/ml; normal values
32-176 ng/ml) and liver enzymes: serum alanine transam-
inase (ALT) and serum y-glutamyl transpeptidase (YGT)
ranged from 10 to 194 U/l (mean 55.8+42.9 IU/I; normal
range 7-40 1U/1) and from 7 to 73 1U/I (mean
33.9+19.6 1U/l; normal range 6-65 IU/1), respectively.

Serum zinc levels (mean 14.741.3 umol/l) were in the nor-
mal range (11.1-17 pmol/1).

No associated cardiac or endocrine complications (diabe-
tes, hypothyroidism, hypo-parathyroidism) were found in
all TM patients.

We could not find any correlation between semen param-
eters, serum total and free testosterone, plasma zinc, se-
rum ferritin and seminal parameters.
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Nevertheless we observed that serum ferritin levels were
lower in TM patients with abnormal seminal parameters
(count and motility) compared to TM patients with nor-
mal seminal parameters (mean serum ferritin 543+224 ng/ml
vs. 1276+£874 ng/ml; p <0.01) (Table 2).

No statistical difference was found in serum zinc level
between the two groups of TM patients (14.2+1.2 umol/l
vs. 14.9£1.8 umol/l).

There are a number of reasons for the assessment of go-
nadal function in adult males with TM.

Firstly, subcutaneous chelation therapy with DFX has pro-
longed the survival of patients [4,5,7,16]. In our Centre,
70% of TM patients now enter in puberty normally with
the assurance of a greater longevity and with the prospect
of future marriage.
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Table 2. Main laboratory features in 6 thalassaemic patients with abnormal seminal parameters

Case no. ALT (IU/ml) YGT (U/ml) Plasma zinc (mol/l) Serum ferritin
(ng/ml)
1 17 18 11.9 280
2 16 45 13.7 480
3 40 30 15 240
4 54 48 15.1 305
5 20 54 14.4 720
6 10 10 15.1 734

Normal range: Serum alanine transaminase [ALT] = 7-40 [U/l; Serum gamma glutamyltranspeptidase
[YGT] = 6-65 1U/I; plasma zinc = 11.5-17 pmol/l; Serum ferritin = 32-176 ng/ml

Secondly, studies on semen analysis in long-term iron
chelated TM patients are scanty [3,8,9,14].

Thirdly, seminal parameters may change over the time and
DFX chelation therapy may have an adverse effect on
spermatogenesis and/or sperm function [9].

In addition, zinc deficiency has been reported in most TM
patients [1,2,12]. Zinc is important in several aspects of
male reproduction. Zinc concentrations are very high in
the male genital organs compared with other tissues and
body fluids, particularly in the prostate gland, which is
largely responsible for the high zinc content in seminal
plasma [10,11,13].

All of our patients were found to have normal hormonal
parameters and 50% had normal sperm count, motility and
morphology according to WHO criteria [ 17]. Two patients
(16.6%) had oligospermia and four (33.3%) oligoasthe-
nospermia.

Their serum ferritin levels were significantly lower com-
pared to group with normal sperm count. None of these
patients suffered from chronic liver disease or any endo-
crine complication.

Although the plasma zinc levels in our TM patients were
in the normal range, oral zinc supplementation for 4
months in one oligoasthenospermic patient (Table 2, case
no. 1) resulted in a normal sperm count (from 18 x 10%ml
to 39 x 10%ml( while the motility remained unchanged.

We have not tested zinc seminal level in our patients.
Therefore, further investigations are required to evaluate
the possible negative effects of DFX chelation in relation
to zinc status and spermatogenesis in TM patients on reg-
ular chelation therapy.

In conclusion, it may be claimed that persistently good iron
chelation therapy with DFX ensure normal sexual devel-
opment. However, to achieve a low serum ferritin level an
excellent and consistent therapy is needed, and this raises
the possibility that DFX may have an adverse effect on sem-
inal parameters (sperm count and/or motility).
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Moreover, further studies are needed to evaluate if these
adverse effects can be reduced or prevented and if the
damage of spermatogenesis is persistent.

Although the relationship between zinc concentrations in
seminal fluid and seminal parameters have not yet clari-
fied [6], zinc supplementation should be considered as an
effective adjuvant therapy in well chelated oligoastheno-
spermic TM patients.
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SUMMARY

SPERMATOGENESIS IN YOUNG ADULT PATIENTS
WITH B-THALASSAEMIA MAJOR LONG-TERM
TREATED WITH DESFERRIOXAMINE

De Sanctis V, Borsari G, Brachi S, Govoni M.R, Carandi-
na G.

Department of Reproduction and Growth-Pediatric and Ado-
lescent Unit and Clinical Pathology Unit - St Anna Hospital,
Ferrara, Italy

Since the introduction of hypertransfusion and intensive iron
chelation therapy, patients with homozygous [-thalassaemia
major (TM) achieve adulthood. Many patients grow and devel-
op normal hoping for marriage and to have a family. Therefore
the question of fertility potential in this adult group of TM pa-
tients has become paramount. We report the semen parameters,
the endocrine functions and serum zinc levels in 12 young adult
TM patients. Their mean age was 24.8 years. Six patients (50%)
had a normal sperm count, motility and morphology. While the
remaining patients had oligospermia (sperm concentration
<20x10%ml) and/or asthenospermia (motility <40%). Basal se-
rum gonadotrophins [LH and FSH], total and free testosterone
and serum zinc did not differ significantly from those found in
13 normal adults with comparable testicular size. At the time of
the study serum ferritin levels ranged from 240 to 3055 ng/ml
(mean 1139 ng/ml). No correlations were found between semen
parameters, serum total and free testosterone, plasma zinc, se-
rum ferritin and seminal parameters. Nevertheless we observed
that serum ferritin levels were lower (mean 543 ng/ml) in TM
patients with abnormal seminal parameters (count and motility)
compared to TM patients with normal seminal parameters (mean
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serum ferritin 1276 ng/ml; p<0.01). In conclusion, impairment
of semen parameters may be a negative effect of intensive che-
lation therapy. Clearly, further investigations are required to
evaluate if these adverse effects can be reduced or prevented,
and if the existing spermatogenesis damage is reversible.

Key words: homozygous B-thalassaemia major, oligospermia,
asthenospermia, semen parameters, intensive iron chelation ther-
apy.

PE3IOME

CIIEPMATOI'EHE3 Y MOJIOABIX B3POCJIbIX BOJIb-
HBIX C BOJIBIIION B-TAJTACCEMHUEW IJIUTEJBbHOE
BPEMS JIEHEHHBIX JEC®EPPUOKCAMHWHOM

Je Cankrtuc B., Bopcapu [I:x., Bpaku C., l'oBonn M.P., Ka-
panauHa k.

bonvnuya Ceamoil Aunel, denapmamenm penpooyKyuu u poc-
ma, omoen demeti u noopocmrkos, Peppapa, Umanus

INocne BHEApEHUS THHIEPTPAaHCHY3UN U HHTEHCUBHOM XenaTo-
TepaInuu 5KeNe3a, MalueHThl ¢ TOMO3UTOTHON GOoNbIIol 3-Ta-
naccemueii (BT) cTanum nocturars B3pocnoro Bozpacra. Y MHO-
TUX MAalMeHTOB MOSBIAIOTCS HOPMalbHBIE XKEJTaHUs CO3/aTh
CEMBIO M UMETh JIeTeil. BemeacTBue 3Toro Bompoc o GepTuiib-
HOM IOTEHIMale B ATOH rpymnme B3pociabix doaeit ¢ bT mpu-
o0peTaeT MepBOCTENEHHOE 3HaYeHne. MBI IPUBOANM MaTepH-
anbl O XapaKTePUCTHKE CEMEHH, SHAOKPUHHBIX (QYHKIUAX 1
YPOBHE LIUHKA B CHIBOPOTKE y 12 MOJOABIX JIOACH, OONMBHBIX
BT, cpennuii Bo3pact kKoTopsiXx coctaBua 24.8 ner. Y 6
(50%) manueHTOB YMCIO CIEPMATO30MI0B, MOABUKHOCTD U
Mopdororus OblM B HOpME. B TO BpeMs Kak y OCTambHBIX
OTMEYaJIUCh OUrociepmMust (KOHIeHTparws criepmbl <20x 10¢/ml)
n/unu acteHocnepmust (moaBmxHOcTh <40%). bazanbHbIi ypo-
BeHb roHagoTponuHoB (LH u FSH), oOumii n cBoOonHBI Te-
CTOCTEPOH ¥ CHIBOPOTOYHBIH IUHK HE OTINYAINCh CYIIECTBEH-
HO 0 CPAaBHEHMIO C MOKa3aTeNsMH 13 3M0pOBBIX B3POCIBIX
MY’K4MH, UMEIOIINX COMOCTaBUMBIE pa3Mepsl TecTukyi. Ha mo-
MEHT HCCIEeOBAaHUS YPOBHU CHIBOPOTOYHOTO (heppHUTHHA Ba-
peupoBanu B npenenax ot 240 xo 3055 ur/ma (cpexnss - 1139
Hr/min). He Ob110 HaiiIeHO KOPPEIALUU MEXAY MTOKa3aTeasIMU
CEeMEeHH, KOHIIEHTPALUAMH O0IIET0  CBOOOJHOTO TECTOCTEPO-
Ha, UHKA U eppHuTHHA B CBIBOPOTKE. B TO e BpeMst MbI 00-
Hapy’>KWJIN, 9TO yPOBEHb CHIBOPOTOUHOTO (eppUTHHA ObLI
HIKe (cpensss — 543 ur/mi) y 6onbHbX ¢ BT ¢ Hapymenun-
€M ToKa3aTeneil CeMeHH (YUCII0 U MOABMKHOCTH) TIO CpaBHE-
HUIO C TeMH OOJBHBIMH, Y KOTOPBIX 3TH MOKa3aTenn ObITH B
npeaenax HOpMBI (cpexssis — 1276 ur/mur; p<0.01). Moxno
3aKIIIOYUTD, YTO HAPYIICHUE TTAPAMETPOB CEMEHU MOXKET OBITH
CJIeZICTBUEM HHTEHCUBHOH XenaTHOH Tepanuu. O4eBUIHO, 4TO
HE0OXOANMO MPOBECHNE AaTbHEHIINX NCCIeTOBaHNI TS BBI-
SCHEHHS MOTYT I OBITh 3TH MOOOYHBIE PEaKIUH PEeayIUpPO-
BaHBI MM TIPEOTBPAIICHBI, @ TAK)Ke 0OPATHMBI JIN CYIIECTBY-
IOIIMEe HApYIIEHUsS CTIepMaToOTeHe3a.
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HEVPOUMMYHHAS PET YJISIUS ITPU BPOHXUAJIBHOU ACTME Y JIETEN

JwoboBa A.A., Cyrranosa H.I.

Aszepbatioocanckutl meduyurckuil yHugepcumem, baxy, Azepbaiiocan

Bporxuansnas actma (BA) mpencrasnseT coboii BceBos-
pacTaONIyI0 COLHAIBHO-IKOHOMHYECKYIO MpodIeMy
3IIpaBOOXpaHEHMs BO BceM mupe [1-2].

PacnipocTpaHeHHOCT ayIepruuecKux OoIe3Hel B pa3HbIX
permonax A3sepOafimkaHa konebnmeTcs B mpeaenax 2,1-
4,6%, mprveM OOJBIIYIO IOMI0 CPEIN HUX 3aHNMaeT OpOH-
XHaJbHAs aCTMa.

B nocnenane pecsTuieTHs B pasBUTHH U (POPMUPOBA-
HUU MaTOTeHe3a OPOHXUAIBHOM aCTMBI HApSIAy C UMMY-
HOJIOTHYECKHMH TPOIIECCAMU, SBISIOMNMUCS OCHOBOM
aJUIePTUYECKUX PeaKInii, 00IBIIOe 3HaYCHHE IIpHoOpe-
TalOT HEHPOMMMYHHBIC MEXaHU3MEI [4], TaKk KaK B OCY-
IIECTBICHNN HEHPONMMYHHOTO KOHTPOJIS 32 IESTEIHHO-
CTBIO PA3JINIHBIX CHCTEM OOJIBIIOE 3HAYCHUE MPH/IACT-
Csl peryJSITOPHBIM HeliporentuaaM [5,6]. BeposTHOCTh
HEUPOMMMYHHOIO B3aUMOJEHCTBUS MOATBEPKIAAETCSA
TEM, YTO HEKOTOPBIE CyOIMOMyISII NMMYHHBIX KIETOK
001aatoT CeH(IaeCKIMHA HEHPOTICTITHAHBIMH PeTiell-
TOpaMH, a TaKKe CIIOCOOHBI K CHHTE3y W HAKOIUICHHUIO
OTACIHHBIX HEHPOIIEITH/IOB.

YcTaHOBIIEHO, YTO CBS3BIBAHUE HEHPOTIETITHAOB C MEMO-
PaHHBIMH PELENTOPAMH HMMYHOKOMIETEHTHBIX KJIETOK
TIPUBOANT K CTICIIU(PUICCKON aKTUBAIIMH aICHUIIAT- WA
ryaHmnaTuknassl. [Ipu aTom HabmromaeTcss M3MEHEHNE
BHYTPUKIICTOYHOW KOHIIEHTPAIINU MUKINICCKUX HYKIIe-
OTHJIOB [6].

B nrerkux HeMponenTHAb MOTYT BEICBOOOXKIATHCS U3 TIe-
pudepriecknx HeHPOCEKPETOPHBIX KJIETOK, PACTIONIOKEH-
HBIX B TNIQJIKOW MYCKyJIaType TUCTaIbHBIX OT/IEIOB JAbIXa-
TeMBHBIX mmyTel [7-8]. B nerxux obHapyxeno 6omee 10-u
PETYIATOPHBIX HEHPONIENTHIOB, CPENH KOTOPHIX Han0o-
nee M3y4eHsl cyocTannus P, HEHpOKUHIH A ¥ BA30aKTHB-
HBIN MHTEeCTUHANBHBIN menTu (BUIT).

HeoOxommmo momgepkHyTh, YTO HEHPOTEHHOE BOCIANe-
HUE C YIaCTHEM HEHPOIIENTHIOB MOXKET COMPOBOXK AT U
yCYTYOIATH yrKe NMEIOIIeecs aIeprHIecKOe BOCTIAICHHE,
WHHUIIAATOPOM KOTOPOTO SBISETCS] pearnH3aBUCHMAs pe-
akms [5,9].

Cpenu TPaHCMHUTTEPOB B CUCTEME HEPBHOTO KOHTPOJIS 32
TOHYCOM OpOHXHMAJBHOTO JepeBa 3HaUMMOE MECTO 3aHHU-

MaloT HeMPOTIENTH/EI - CyOcTaHInU P 1 HelpoknHUH A.

BricBoOOXKICHIE STUX HEHPONENITHIOB M3 OKOHYaHUN
YyBCTBUTEIHHBIX HEXOIMHEPTHICCKUX HEPBOB OKa3bI-
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BaeT COCYAOpaCIHIMPSIOIee JeHCTBUE, CIOCOOCTBYET
JIe-TPaHyIISIHN TYYHBIX KIETOK M U YCHIICHUIO CEKpe-
1y ipoctarnanauHoB [ 11]. BeicBoOokaenune »Tux Hel-
pOTENTHOB CIIOCOOCTBYET (hOPMHUPOBAHHIIO OPOHXOC-
masma.

BUII, KOTOpHIIA SIBIISIETCS BaXKHBIM PETYIIATOPOM OpPOHXH-
aJBHOTO TOHYCA, HanOoJIee MOITHBIM SIAOTeHHBIM OPOH-
XOJIMJIATaTOPOM U3 U3BECTHBIX B HACTOSIIIEE BPEMSI H CIIO-
co0eH TPOTHBOACHUCTBOBATE OPOHXOCIIA3My TIPH acTME.
BUII, xax u 32-aroOHUCTHI, TOBEIMACT YpoBeHs TAM® B
JbIXaTebHOM smuTesmu [10].

[lenpio JaHHOTO HMCCIIEOBAHUS SBHIOCH OMPEICITUThH
CoJIepKaHNE BEIIIEHA3BAHHBIX HEHPOIIENITHAOB B CHIBO-
POTKE KpOBH y NeTel ¢ OpOHXHAIHHOW acTMON M U3Y-
YUTH UX JICHCTBUE B 3aBUCUMOCTH OT CTEIIEHU TSKECTH
3a00JIeBaHNA.

MarepuaJj u Meroabl. [Tog HabmIOIEHNEM HAXOIMIOCHh
80 mereit B Bo3pacte ot 2 mo 14 jer (72 manmpumka u 8
JIEBOYCK) ¢ OpoHXHaIbHON acTMOH. Y 44-X OOIBHBIX OT-
MEUaI0Ch CPETHETSKeNI0e TedeHue 00e3H , ¥ 36-1 60b-
HBIX - TSDKEIIOE.

VYV Bcex HaOMIOMABIMINXCS HaMU OONBHBIX TUATHOCTHPO-
BaHa aronueckas popma BA, y Bcex OBIIT MOBBIIICH YPO-
BeHb 00mero mmmyHormoomHa E. Ero xone6anms cocras-
sstma ot 205 mo 470 ME.

CrieninanbHbIE METOABI HCCIIEIOBAHIS BKITIOUAIIH OTIpe/ie-
JICHHUE coaep kaHus cyocranimn P, HelfipoknHHA A 1 Ba-
30aKTHBHOTO MHTECTHHAIBHOTO MENTH/A B TUIA3Me Kpo-
BH JeTeld, O0NBHBIX BA pazniuHON CTETICHH TSKECTH.

OmnpenesneHne ypoBHS HEHPOIENTHIOB IPOBOIMIN HMY-
HO(EPMEHTHBIM METOJOM C ITOMOIIBIO aHAJIU3aTOPHOTO
Habopa «Crat @ax» («IlernHcyna maboparopuec UHBY,
CLIA).

Pe3yabTaThl ¥ UX 00cy:KIeHHe. Y eTeH CO CpeaHeTs -
JKeJoi OpoHXMaNbHON acTMoi (44 OONBHBIX) YPOBEHB
cyocranmmu P, B cpennem, cocrasun 3,07+0,12 ur/mi, a
HelipokmHnHA A - 2,32+0,10 ur/™MI (p<0,001). ITo cpas-
HEHHIO ¢ Heifponenrtuaamu ypoBeHb BUII y G0ombHBIX
cpenueTspkenoi BA Ob1, B cpennem, 0,2094+0,021 ur/mi.
VY mereit, cTpamaromux Tsxenon ¢popmoit BA ormeua-
nuck Oojee BRICOKHE KOHIIEHTpAIuu cyOcTtanmmu P -
4,36+0,29 ur/mn (p<0,001) u HelipokuHHHa A —
2,67£0,11 ar/ma (p<0,05). ITpu TspKemoM TedeHnn bA
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oTMeuaJoch Oosiece HH3KOe coaepxkanue BUII -
0,132 +0,009 HI/MJI 11O CPAaBHEHUIO CO CPETHETAKEIIBIM
TeueHueM 3aboneBanus (p<0,01).

Takum 06pa30M, HU3MCHCHUS COACPKaHU Ba30OAKTUBHO-

IO MHTCCTHHAIBHOTO TENTH/A, KOTOPHIN SBISCTCSA Me-
JUATOPOM HEaJIPCHEPTUICCKONH HEPBHOW CHCTEMBI B JICT-
KHX, UMEJIH TPOTUBOIIOJIOKHEIN cyOcTaHIuu P u Heil-
POKHMHUHY A XapakTep B AMHAMHKE 3a0oyeBanus (Tad-
nuua).

Tabnuya. loxazamenu BUII, cyocmanyuu P u netupoxununa A y 6onvhsix BA 6 ounamuxe 3ab0nresanus

IHoxka3arenu I pynner
Koutpoasnas (n=10) Cpennersikenas (n=44) Tsxenas (n=36)

BUIT (1r/mun) 0,987+0,123 0,209+0,021 0,132+0,009

(0,31-1,60) (0,1-0,66) (0,03-0,2)
p <0,001 <0,001
p1 <0,01
Cy6cranuus P 1,28+0,20 3,07+0,12 4,36+0,29
(Hr/mMm) (0,3-2,1) (1,6-4,6) (2,2-9.4)
p <0,001 <0,001
p1 <0,001
Heitpokunun A 1,08+0,17 2,3240,10 2,67£0,11
(ar/™mIT) (0,2-1,9) (1,4-4,56) (1,86-4,98)
p <0,001 <0,001
p1 <0,05

P - N0 CPABGHEHUIO C KOHMPONEM ; P - N0 CDABHEHUIO CO CPEOHEMANCENOU 2PYNNOiL

Haubosee BbicOKHe 3HaueHUs ypOBHs cyOcTaHuuu P u
HEHPOKMHMHA A pacCMaTpUBAIOTCS B HACTOAIIEE BpeMs
KaK OCHOBHOW MeANaTOp HEHpPOTEHHOTO BOCMAJICHHUS.
O dexTs HEHPOreHHOTO BOCHAJICHHSI, MPOSBISIIOIINE-
csl B Ipoliecce 3a00IeBaHus, BIMSIOT HA €ro TSKECTh
TEeUYEeHHUE.

JucyHKums B cucteMe Ba30aKTHBHOTO HHTECTHHAIILHOTO
MENTUA MOKET BOZHUKHYTh BTOPHUUYHO B IIPOLIECCE XPO-
HUYECKOTO BOCHAJIEHUS JIbIXaTeNbHbIX myTed. Tak kax
BUII siBnsieTcst BaXKHBIM PETryJISITOPOM OpPOHXHAIBLHOTO
TOHyCa, HanOoJiee MOIIHBIM DHJOT€HHBIM OpOHXO/IMIIA-
TaTOPOM U3 U3BECTHBIX B HACTOSIIIEE BPEMS, OH IIPOTUBO-
JeHCTBYeT OpoIXocmasMy MU acTMe.

[Tony4yeHHble HaHHBIE CBUACTENBCTBYIOT 00 y4acTHH
HEHPOMEeNnTU0B B NaTOreHe3e OpOHXUATbHON aCTMBI y
JeTel. AKTUBAIUS BOCHATUTEIbHBIX peaklii, couera-
HHUE aJIJIePTUUECKOr0 U HEMPOTeHHOr0 BOCHAJICHUS Xa-
pakTepHbIe /1l OpOHXUAIBHON aCTMBI, TPUBOJISIT K OC-
BOOOXIeHHIO cyOcTanuuu P u HelipokuHMHA A, U4TO
CcrocoOCTBYET YCKOPEHHIO pa3pylICHUs! Ba30aKTUBHO-
ro uHTecTUHaNbHOro nentuna. Cumxenne BUII u Ha-
KorieHue cyocranuuu P v HelipokuHMHA A B JIETKHUX,
Mo BCEeH BEPOATHOCTH, HHUIIMUPYIOT MHOTHE U3 MaTO-
(PM3HOTOTHYECKUX pPEeaKINi, CBOMCTBEHHBIX OPOHXH-
anbpHOI acTMe (cra3sM IMagKol MyCKynaTypsl, OTEK CIIU-
3UCTOH 00O0JIOUYKH OPOHXOB, THIIEPCEKPELUIO CIH3H),
YyCYTyOJISIOT XpPOHUYECKUN BOCIIAJINTEIbHBIN MPOIIECC
B JIETKHX.
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Takum 006pazoM, U3yueHUEe HEHPOMMMYHHOW PEryIISIHN
MMMYHHOTO TOMEO0CTa3a IpH OPOHXUAIBHON acTMe SIBJIS-
€TCsl OAHUM U3 IPUHIUITHAATIBHBIX BOIIPOCOB MPUKIIAIHOM
Y HayYHOH MMMYHOJIOTHH M MOXKET OBITh JIOMOJHUTEIb-
HBIM KpuTepreM 3P QEeKTHBHOCTH POBOIUMOTO JICUCHUSL.
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SUMMARY

NEUROIMMUNE REGULATION IN CHILDREN WITH
BRONCHIAL ASTHMA

Eyubova A, Sultanova N.
Azerbaijan Medical University, Baku, Azerbaijan

80 children aged from 2 to 14 years,72 boys and 8 girls, 44 with
moderate and 36 with severe form of atopic bronchial asthma
were investigated. Substance P, neurokinin A and vasoactive
intestinal peptide (VIP) were defined in blood plasma. In
comparison with the control group, children suffering from
bronchial asthma showed statistically significant (p<0,001)
increase of substance P and neurokinin A and decrease of VIP.

Analogous changes were observed by comparison of data
received from children with moderate and severe asthma.

MEJULIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

Received data indicate the participation of neuropeptides in
pathogenesis of bronchial asthma in children.

Key words: bronchial asthma, vasoactive intestinal peptide.
PE3IOME

HEWPOUMMYHHAS PEIYJSALUS ITPU BPOHXMU-
AJIBHOM ACTME VY JETENR

J1wob0Ba A.A., Cyaranosa H.I.

Asepbatiosncanckuii meduyunckuil ynusepcumem, baky, Azep-
batiodcan

[lon nabmronenneM Haxommiioch 80 meTeld B Bozpacte oT 2 10
14 net (72 ManpurKa U § 1EBOYEK) C aTONMNYECKON OpPOHXHAIb-
Hoii actmoit (BA). U3 80-u nereii ¢ BA y 44-X G0NbHBIX HMENO
MECTO CpEeIHETsDKEJIO0e TeueHue 0one3Hu, y 36-u - TshKemoe.
Omnpeznensnock copepkanue cyoctanunu P, HefipokuHiHa A U
Ba30aKTUBHOTO MHTeCTHHANbHOTO nentuaa (BUIT) B mmasme
KpoBH. [1o cpaBHEHNIO C KOHTPOJIEM y BCEX OONBHBIX OTMeEUa-
JIOCh cTaTUCTHYeCKH AoctoBepHoe (p<0,001) yBemmueHue co-
nepxanust cyoctanuuu P u HelipoknHUHA A U yMEHBIIEHHE
BUII. Ananoruunsie pe3yabTaTsl ObUIM TONYyYEHBI IPU CPaB-
HEHUU TeX e MoKa3zaTenael y OONBHBIX TSHKENOW M CpeHEeTs-
skenoit popmamu BA (p<0,01). [TomyueHHBIC TaHHBIE CBUIETEb-
CTBYIOT 00 y9acTH! HEHPOMENTHOB B TATOreHe3e OPOHXHAIb-
HOI acTMBbI y JieTei.

SIMULATED-PATIENT-BASED PROGRAMS FOR TEACHING COMMUNICATION WITH
ADOLESCENTS: THE LINK BETWEEN GUIDELINES AND PRACTICE

Hardoff' D, Benita' S, Ziv'? A.

[srael Center for Medical Simulation, Chaim Sheba Medical Center, Tel Hashomer,
2Sackler Faculty of Medicine, Tel Aviv University, Israel

Adolescents are regarded in general as healthy young
people, but still 10-15% suffer from chronic illnesses,
20-30% develop obesity, 5% suffer from eating disor-
ders, and a lot more are engaged in risk behaviors, such
as tobacco smoking, alcohol and drug abuse, violence
and unprotected sexual behaviors resulting in unplanned
pregnancies and sexually transmitted diseases [1]. Ad-
olescent medicine has emerged as a subspecialty with
the recognition that teenagers have special health needs
related to their physiological as well as their psychoso-
cial development. The critical health issues of adoles-
cence include reproductive health, injury, substance use,
mental health, violence, obesity and access to health
care [2].
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Physicians are frequently positioned in the front line of
teenage health care, either in primary care facilities (pedi-
atricians and family physicians), or in hospitals as well as
in specialty clinics (gynecology, gastroenterology, neph-
rology, pulmonology, etc).

While the clinical approach to most health problems char-
acteristic to adolescents may be quite straight forward,
the communication with the adolescent patient and fre-
quently also with his or her parents, requires unique skills
on behalf of the physician. Adolescents frequently tend
not to share personal issues with their health care provid-
ers either because they deny the health hazards related to
these issues (e.g. cigarette smoking, or unprotected sex),
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or because they do not wish to share confidential matters
with adults identified as part of the rules forming system
[1]. Moreover, the presence of a parent during the medi-
cal encounter may increase the reluctance of the adoles-
cent patient to provide a complete history. Utilizing a thor-
ough system review that includes both physical and psy-
chosocial items as well as inquiry about risky behaviors,
in the absence of the parents, may disclose hidden agenda
that significantly contributes to the clinical condition (e.g.
restriction in food intake resulting in secondary amenor-
rhea, physical and sexual abuse presenting as severe ab-
dominal pain). Chronically ill adolescents, who are typi-
cally more involved in risk behaviors, including non-com-
pliance with their medical treatment, as compared to
healthy adolescents [3] require special attention of the
health care provider. Likewise, within the military serv-

ice adolescents may wish to hide medical issues that might
hamper their promotion in the army, while others may wish
to exaggerate health complaints for the sake of secondary
gains. These characteristics create difficulties for health
care professionals in civilian as well as in military frame-
works, in communication with adolescents.

Guidelines for obtaining information regarding adoles-
cents’ risk behaviors and other psychosocial issues have
been developed and their use has improved physicians’
attention toward a variety of adolescent health issues [4-
6]. However, these guidelines do not provide the neces-
sary tools for optimal communication with adolescents.
Communication skills are best obtained in role-play mod-
els where either colleagues or actors simulate the patients’
roles [7-9].

Table. Average and range of scores (1-6) for the items in the feedback questionnaire
(1- very little or very poor, 6- very much or very good)

N=96
Item Average Score Score Range
General contribution 54 5.1-5.7
Actors performance 5.8 5.5-6.0
Gaining communication skills 5.5 5.1-6.0
Facilitators contribution 5.7 53-6.0
Video recording contribution 5.5 52-59
Logistics 5.8 5.6-6.0
Recommend inclusion of SP programs in training 5.8 5.7-6.0

Simulation-based medical education (SBME) is a rapidly
growing field in addressing patient safety through quali-
ty-care training [10-12]. SBME offers a safe and “mis-
take forgiving” environment where trainees can learn from
their errors without the risk of harming real patients [13].
The training is learner oriented, and enables considera-
tion of the trainees’ needs, deficiencies, and their pace of
learning, without the ethically disturbing use of actual
patients that is associated with traditional bedside teach-
ing. SBME provides a hands-on empirical educational
modality, enabling controlled proactive exposure of train-
ees to both regular and complex scenarios. Another im-
portant benefit of SBME is the reproducible, standard-
ized, objective setting provided for both formative assess-
ment (debriefing) [14] and summative assessment (test-
ing) [15-16]. The medical literature is scant of publica-
tion addressing the use of simulated patients in training
physicians in adolescent medicine, and the experience with
simulated patients in training programs in adolescent med-
icine is limited.

The Israel Center for Medical Simulation Experience.

Training programs to improve physicians’ communication
skills with adolescents have been developed at the Israel
Center for Medical Simulation (MSR). MSR is an inter-
national leader in the innovative and evolving field of
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medical simulation and patient safety. Founded in 2001 at
the Chaim Sheba Medical Center, MSR’s multi-modality
approach enables multi-disciplinary training to health care
professionals in a wide variety of over sixty vital courses,
through hands-on practice in simulated medical environ-
ments. By replacing the real medical environment, MSR
takes a unique approach toward improving patient safety,
emphasizing essential aspects such as teamwork and com-
munication skills, through extreme and challenging med-
ical conditions with fidelity sufficient to achieve suspen-
sion of disbelief on the part of the trainee [17]. MSR
trained over 27,000 health care professionals between the
years 2002-2007.

In 2003 a unique simulated-patient-based program was
developed to train practitioners in communication with
adolescent patients and their parents [18]. Between 2003
and 2007, 470 physicians, including 233 primary care
pediatricians and family physicians, 94 pediatric residents,
44 pediatricians in adolescent medicine post-graduate
courses, 34 gynecologists and 65 physicians from mili-
tary recruitment centers were trained at MSR in 40 one-
day courses, on common adolescent health issues that re-
quire unique communication skills on behalf of the clini-
cian, utilizing the simulated-patient-based programs. Typ-
ical adolescent health related scenarios presenting at the
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physician’s office included: Iron deficiency anemia due
to dysfunctional uterine bleeding presenting as fatigue and
social withdrawal; physical abuse by a parent presenting
as recurrent abdominal pain with normal laboratory eval-
uation; approaching an adolescent girl who has been raped;
disclosure of unprotected sexual relations followed by
recommendations for birth control and sexually transmit-
ted infection prevention; pregnancy presented as second-
ary amenorrhea; approaching an adolescent female who
requires pelvic examination for the first time; explaining
normal pubertal development to a mentally retarded ado-
lescent girl; approaching eating disorders in an adoles-
cent patient; exacerbation of asthma in an adolescent pa-
tient with poor compliance in preventive care, who dis-
closes recent cigarettes smoking; approaching an adoles-
cent patient with recent onset of a malignant condition;
approaching the parents and the adolescent who discloses
commencement of drug abuse.

For each training day at MSR for up to twelve partici-
pants, eight scenarios were prepared with actors who were
well trained to perform as standardized adolescent patients
or parents of adolescents. The scenarios were performed
in four rooms designed to look like regular physicians’
offices. Microphones and one-way mirrors enabled the
observation of the physician-standardized patient (SP)
encounters, and video cameras recorded the encounters
for further analysis during debriefing sessions. Four sce-
narios were exercised 3 times in the morning sessions and
4 different scenarios were exercised 3 times in the after-
noon sessions, thus enabling each participant to encoun-
ter with SPs at least twice during the training day and to
observe 4 other encounters. Following both the morning
and afternoon exercises the encounters were discussed
with all participants utilizing the video recordings. These
debriefing sessions were lead by facilitators experienced
both in adolescent medicine and in SP-based programs.
The last hour of the day was devoted to summary and
feedback from the participants, including an anonymous
structured Likert scale questionnaire. The feedback ques-
tionnaire included 7 topics: The general contribution of
the day to the approach toward adolescents; The actors’
performances; The acquisition of communication skills
with adolescents; The contribution of the facilitators in
the debriefing sessions; The contribution of video record-
ing in the debriefing sessions; The logistics of the train-
ing day organization; and the need to include such simu-
lation-based programs in training curricula for physicians.
Altogether, 470 physicians were exposed to 3760 encoun-
ters with simulated adolescent patients, in 940 of which
they actively communicated with the SPs.

Feedback From Trainees.

The average and range of the scores of a sample of 96
feedback questionnaires filled by physicians from vari-
ous disciplines in medicine trained in 9 groups at MSR is
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presented in Table 1. Excellent feedbacks were obtained
regarding all questionnaires’ items, with scores raging from
5.1t0 6.0 (out of 6) per item. The highest scores (5.7-6.0)
were related to the need to include simulation-based pro-
grams in physicians’ training curricula of the disciplines
where adolescents are included among the patient popu-
lations of these physicians.

The simulated-patient-based program that was applied in
MSR to train 470 physicians from different disciplines in
communication with adolescent patients proved to be suc-
cessful. Therefore, an initiative is planned to integrate such
programs in all residency curricula in pediatrics, family
medicine, and gynecology under the auspice of the Aca-
demic Council of the Israel Medical Association.

Further studies are required to investigate the short and
the long-term impact of such programs on participating
physicians.
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SUMMARY

SIMULATED-PATIENT-BASED PROGRAMS FOR
TEACHING COMMUNICATION WITHADOLESCENTS:
THE LINK BETWEEN GUIDELINES AND PRACTICE

Hardoff' D, Benita' S, Ziv'? A.

!Israel Center for Medical Simulation, Chaim Sheba Medical
Center, Tel Hashomer, *Sackler Faculty of Medicine, Tel Aviv
University, Israel

Adolescents frequently tend not to share personal issues with
their health care providers, thus communication with the ado-
lescent patient and frequently also with his or her parents re-
quires unique skills on behalf of the physician. Guidelines for
obtaining information regarding adolescents’ risk behaviors and
other psychosocial issues that have been developed, do not pro-
vide the necessary tools for optimal communication with ado-
lescents. Communication skills are best obtained in role-play
models where either colleagues or actors simulate the patients’
roles. Simulation-based medical education offers a safe and
“mistake forgiving” environment that enables consideration of
the trainees’ needs, without the use of real patients that is asso-
ciated with traditional bedside teaching.

Training programs to improve physicians’ communication skills
with adolescents have been developed at the Israel Center for
Medical Simulation (MSR). Between 2003 and 2007, 470 phy-
sicians were trained at MSR in 40 one-day courses. These courses
dealt with common adolescent health issues that require unique
communication skills on behalf of the clinician, utilizing the
simulated-patient-based programs. At each training day up to
12 physicians were exposed to 8 typical adolescent health relat-
ed scenarios simulated by professional actors in rooms equipped
with video facilities and one-way mirrors. Following the en-
counters with the simulated patients, the different scenarios were
discussed in debriefing group sessions with experienced facili-
tators utilizing the encounters’ video recording. Feedbacks from
participants in the programs were excellent, emphasizing the
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need to include simulation-based programs in physicians’ train-
ing curricula.

Key words: communication skills, adolescent patient, training
programs, role-play models.

PE3IOME

IMPOI'PAMMBI 1JIs1 OBYYEHUSA KOMMYHUKAIIUA
CIHOAPOCTKAMMU C UCITOJIb30BAHUEM MHUMBIX
BOJIBHBIX: CBA3b MEXAY METOJUYECKHUMMH PE-
KOMEHJIALIMSAAMM U IIPAKTUKOM

Xapno¢' 1., Benura' C., 3uB'? A.

'Uspaunvcruti yenmp 0nsi meduyunckon umumayuu, Meou-
yuncku yenmp Xauma Illeba, Ten Xawomep, *Meduyunc-
xuti paxyromem umenu Caxnepa, Ynusepcumem Tenv-Aeu-
6a, Mspauns

TToxpOCTKH 4acTo HE JIEISATCS JIMYHBIMH MPOOIEMaMH C JIHLa-
MH, OKa3bIBAIOIIMM UM MEIHUI[MHCKYIO TIOMOILIIb, T0TOMY KOM-
MYHHKaLHs C TAIHEHTaMH MOPOCTKOBOTO BO3PACTA, & TAKKE C
UX POJUTEISIMHU TPEOYyeT ClIeHaIbHBIX HaBbIKOB. CyIIECTBYIO-
IMe METOAMYECKHE PEKOMEHIAIMH TI0 TOJIy4eHUI0 HH(pOpMa-
L[MH, KAaCAIOIIEHCsl PUCKOBOTO IMOBEJCHHS TOAPOCTKOB H JApPY-
I'HX TICUXOCOLMAIBbHBIX BOIPOCOB, HE MPEOCTABISIOT HEO0XO0-
JIMMBIX CIIOCOOO0B JUTs ONITHMAIBbHOI KOMMYHHUKALMH C TIOPOC-
TKaMH. KOMMyHUKaI[MOHHbIE HABBIKKM B HAMITY4YIIIEil Mepe Mpu-
o0peTaroTcs B poLecce POJIEBbIX UIP, B KOTOPBIX KOJUICTH HIIN
aKTepPBl UTPAIOT POJIb MAL[MEHTOB. MeIHIIMHCKOe 00pa3oBaHue,
OCHOBAaHHOE Ha MCIOJIb30BAHMU MHUMBIX OOJBHBIX, Ipe/uIara-
eT 0e30MacHYI0 1 «IIPOLIAIONIYI0 OIIHOKI» Cpey, KOTopas 1mo-
3BOJIIET YUHUTHIBATh MOTPEOHOCTH OOydarommxcs 0e3 UCIob-
30BaHUS PEATbHBIX OONBHBIX, YTO MPOBOAUTCS MPU TPAJUIIHU-
OHHOM OOYYEHHUH Yy TIOCTENN OOIBHOTO.

B N3paunbckom neHTpe 1Uist MEAUIMHCKON UMUTALMK pa3pa-
60TaHbl 00ydaromue MPOTPAMMEI, MO3BOJSIONINE YIyYIIUTh
KOMMYHHMKAIlMOHHBIE HAaBBIKM Bpadeil ¢ mogpocTkaMu. 3a
2003-2007 rr. B manHOM 1eHTpe 00yueHsl 470 Bpaueil Ha 40
OMHOIHEBHBIX Kypcax. Ha 3Tmx kypcax paccmarpuBaroTcs
HanboJee yacThie MPoOIeMBl 310POBbS OAPOCTKOB, KOTOPbIE
TpeOyIoT 0COOBIX KOMMYHHKAIIHOHHBIX HaBBIKOB CO CTOPO-
HBI Bpaueil, NCIOIB3YIOMHNX 3TH Kypchl. B Tedenne gust 00y-
YeHHs 10 BpadaM MPEACTaBISAIOT MO § CIleHapueB, CBA3aH-
HBIX CO 3/10POBBEM MOJPOCTKOB, OCYIECTBIIEMBIX Mpodec-
CHOHAJbHBIMHU aKT€PaMH B IOMENIEHHX C BUAE0000py0Ba-
HUEM U NPO3PAYHBIMH TOJIBKO C OJHON CTOPOHBI 3epKajaMH.
Bcenen 3a BcTpeuamu ¢ MHUMBIME OOJBHBIMU PAa3IUIHBIE CIIE-
Hapuu 00CyKJaI0TCS Ha TPYIIOBBIX CECCUSAX C OTIBITHBIM Me-
TOJMCTOM C HCTIONb30BAHNEM BHAE03AMUCH BCTped. YUacT-
HUKH KyPCOB BBICOKO OLIEHUBAIOT 3Ty MPOTpPaMMy U TOAUEP-
KHBAIOT HEOOXOUMOCTh BHEPEHHUS MOJO0OHBIX IPOTPaMM B
Kypc 00ydeHHs Bpadei.
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NUTRITIONAL PROTEIN INTAKE IS ASSOCIATED WITH
BODY MASS INDEX IN YOUNG ADOLESCENTS

Hermanussen M.

German Society for Auxology, Germany

Obesity has reached epidemic levels in all age groups
[11,46] so that preventing and treating obesity has become
a major public health concern. Twenty five percent of
children in the US are overweight and 11% are obese.
The most recent German Health Interview and Examina-
tion Survey for Children and Adolescents [30] showed
that 6.4% of the 7-10 year old children and 8.5% of the
14-17 year old adolescents are obese. Data for children
collected in the Health Survey for England in 1998 showed
that between 1994 and 1998, the prevalence of overweight
children grew from about 13 to 20%. Reports on the ris-
ing trend in obesity are available for most developed, and
also for many developing countries. In urban areas of
Egypt, the prevalence of overweight women has risen to
69.9%, in Mexico to 65.4%, and even in the very poorest
countries, overweight has become a major problem par-
ticularly in the lower social strata [35].

Obesity results from the imbalance of energy intake and
energy expenditure. Energy intake has increased across
all age groups [6,39]. The US Department of Agriculture
factbook 2001-2002 (cited by Rigby 2005) provides evi-
dence that the “average American” consumes about 530
Kcal per day more — an almost 25% increase in energy
intake — compared with 30 years ago. The reasons for the
increase in nutritional energy are manifold. Whereas char-
acteristic food intake patterns did not consistently associ-
ate with body mass index [52,53], the overall increased
availability of food supplies, increasing portion size, eat-
ing away from home, and consuming a variety of high-
energy dense foods were considered responsible for the
increase in energy intake [16,18,23,39]. The more food is
served, the more people overeat [33].

Energy expenditure has decreased. The displacement of
physical activity by sedentary behaviours is a significant
co-factor for the development of obesity. Since 1985, when
Dietz and Gortmaker found a significant association be-
tween the time spent watching television and the preva-
lence of obesity, there has been broad consensus that par-
ticularly TV watching associates with weight gain. Pendo-
la and Gen [41] described an inverse relationship between
population density and auto use as well as higher BMI scores
for respondents reporting high levels of auto use for the
work/school commute and trips to the grocery store.

Apart from the increase in energy intake and the decrease

in energy expenditure, the proportion of macronutrient
intake has also changed with a substantial decline in the
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percentage of energy from nutritional fat, and an increas-
ing energy intake from sweetened beverages [40]. The
present investigation focuses on the interaction between
body mass index and protein. This relation has considera-
bly less well been studied than the relation between BMI
and the intake of nutritional fat and carbohydrate. In most
Western diets, the protein energy percentage varies around
some 15 percent. Protein is an essential compound of eve-
ryday food, and popular notion associates nutritional pro-
tein with health improvement. Particularly since recent
literature suggests high protein diets to be beneficial for
weight loss [31,32] which will be discussed later, pro-
tein-rich food has been favoured, and its consumption has
substantially increased since many years. In Germany, the
annual per capita meat production doubled since 1950 and
reached almost 100 kg/a by now. The annual per capita
production of milk has been stable since 1970 at some 70
litre, but the per capita production of cheese also doubled
since 1970, and reached 20 kg/a. Since 1970, the per cap-
ita poultry production increased from 8 to 14 kg/a [14].
Adding all meat, dairy and poultry products results in an
average per capita purchase of 85 gram/d animal protein
(Hermanussen, unpublished). Similar data were reported
from the Netherlands [4] and from the UK [42].

In spite of some early reports that protein intake was con-
sistently high in obese children at all ages [8], the associ-
ation between the rising consumption of protein and the
rising prevalence of obesity has largely been neglected
even in the recent literature. First in 1995, Rolland-Cach-
era and co-workers quantified the relation between nutri-
tional protein and body weight. Protein intake at the age
of 2 years was positively correlated with BMI at 8 years
(r=0.17, and when adjusted for BMI at 2 years and for
parental BMI, the correlation increased to r=0.22). The
authors detected less convincing correlations between BMI
and energy (r=0.16), and no correlation between BMI and
fat intake and BMI and carbohydrates (r=0.02, and -0.07
respectively). It was concluded that protein at the age of 2
years was the only macronutrient that significantly asso-
ciated with fatness development patterns. Similar results
were published by Gunnarsdottir and Thorsdottir [17], and
Scaglioni and co-workers [49]. Agostoni and co-workers
(2005) stated that protein intake beyond the limit of 14%
energy in 6-24 months old infants, will lead to overweight
in young children. Kemper and co-workers [26] investi-
gated fat mass in males and females, aged between 12-28
years of the Amsterdam Growth and Health Longitudinal
Study and found an Odds Ratio of 1.5 (1.2-1.8) with the
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daily intake of proteins. We report additional evidence
supporting an effect of nutritional protein on body mass
index.

Material and methods. 7182 three-day weighing and
nutritional protocols and anthropometric data of the DON-
ALD (Dortmund Nutritional and Anthropometrical Lon-
gitudinally Designed) Study were obtained and re-ana-
lyzed from the Forschungsinstitut fer Kinderernghrung
(Research Institute for Child Nutrition) Dortmund, Ger-
many. DONALD is an open cohort study investigating
the relations between feeding behaviour, food consump-
tion, growth, development, nutritional status, metabolism
and health from birth to adulthood since 1985 [29]. The
protocols were obtained from 1028 healthy children and
adolescents aged 2 to 18 years (51.3% girls, 48.7% boys),
measured between 1985 and March 2006.

Mean daily intake of energy, carbohydrates, fat, protein
and the amino acid glutamate were evaluated for each
subject using the FKE (Forschungsinstitut fer Kinder-
ernghrung Dortmund) nutritional data base, and from na-
tional and international food tables [10,50,54]. Mean dai-

ly intakes were correlated with BMI standard deviation
(BMI-SDS).

Results and their discussion. Mean daily energy intake
(r=0.060, p>0.1), and the absolute daily intake of fat
(r=0.031, p>0.1), and carbohydrate (r=0.050, p>0.1) were
independent from BMI standard deviation scores (BMI-
SDS). However, a significant interaction between BMI-
SDS and the mean absolute daily intake of all protein
(r=0.143, p<0.0001), and animal protein (r=0.151,
p<0.0001) was found. When expressing macronutrient
intake as percentage of daily energy intake, the fat and
carbohydrate correlations remained insignificant with
r=-0.040, and r=-0.037, respectively, whereas the corre-
lation between BMI-SDS and all protein (r=0.203,
p<0.0001), and animal protein (r=0.163, p<0.0001) fur-
ther increased. The correlation depended on age (Figure
1), and reached maxima in the group of 10-12 year old
boys (r=0.31, p<0.0001), and girls (r=0.36, p<0.0001),
i.e., protein intake explained up to 13% of the BMI vari-
ance in young adolescents. The figure clearly indicates
the propensity at early pubertal age, to become obese when
consuming elevated amounts of protein.

Age dependency of the
protein*body weight interaction

BMI - Variance (%)

]

i

O males
M females

2-3yrs 4-6 yrs T-9yrs

1012 yrs

1314 yrs 15-19 yrs

Fig 1. Nutritional protein significantly contributes to body mass index (BMI) variance in an age dependent manner.
Bars indicate the percent of BMI variance that is explained by protein intake (percent of total energy intake).
The interaction is strongest in pre- and early pubertal females (age groups 7-9, and 10-12 years) and males (age
group 10-12 years)

Evidence has accumulated that protein consumption stim-
ulates weight gain at the population level. This concept
seems to contradict current opinion in respect to weight
loss following high protein diets, and needs commenting.
It is true that very high protein diets (with protein contrib-
uting to much more than 25% of energy intake) exhibit a
number of metabolic effects. They stimulate postprandial
thermogenesis and the sensation of fullness, suppress ap-
petite and at the individual level, lead to negative energy
balance [9,24,32,34]. These effects are even stronger in
ketogenic low-carbohydrate diets [25,55], and appear to
be independent of the leptin and ghrelin regulation [56],
i.e., the effects of very high protein diets appear to bypass
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major paths of the physiological regulators of appetite.
Recent evidence suggests a key role of the amino acid
leucin that directly suppress food intake via hypothalam-
ic mTOR signalling [7], and might explain the satiating
effect of the popular very high protein weight loss diets.

These mechanisms however, are not relevant at the popu-
lation level as the average protein consumption of modern
populations, never contributes to more than 25% of its to-
tal energy intake. What makes protein so interesting?

Following regular food processing that already partially
hydrolyses nutritional protein, intraluminal pancreatic

85



proteases further digest protein into oligopeptides (some
70%) and free amino acids (some 30%) [27]. Though un-
der ordinary circumstances most amino acids should un-
dergo rapid intestinal metabolism [43,44], free amino ac-
ids may bypass their intestinal metabolism. In 1983 it was
shown that monosodium glutamate penetrates into the
human circulation [51]. Bergstrium and co-workers [3]
showed that the serum levels of most amino acids increased
following a protein rich meal. Also the brain levels of sev-
eral amino acids increase following ingestion of protein-
containing meals [15].

Glutamate is the most common amino acid in animal pro-
tein and accounts for some 16% of meat protein, and some
20% of milk protein weight. The per capita consumption of
this amino acid in everyday food has markedly increased
in recent years. Infants who consume up to 5 g/kg body
weight (BW) of protein per day [28] consume as much as
1 g/lkgBW/day of GLU. Glutamate not only serves as the
physiological ligand of the taste receptor umami, the dom-
inant taste of food containing L-GLU, like chicken broth,
meat extracts, ageing cheese; the amino acid glutamate is
the major excitatory neurotransmitter and in this function,
is deeply involved in various hypothalamic regulation in-
cluding eating behaviour. We recently linked obesity, vo-
racity and growth hormone deficiency, to chronic over-con-
sumption of glutamate [19-22], and reported that blocking
the glutamate-gated Ca** ion channel of the NMDA receptor
by Memantine significantly suppresses appetite not only in
rodents, but also in human binge-eating disorder [21].

How much protein do we need? Millward [36] and Mill-
ward and Jackson [37] revised current recommendations
for safe protein/energy ratios both in children and in adults.
They concluded that minimum requirements may approach
the upper range of the obligatory metabolic demands of
daily amounts of some 0.3 to 0.5 g protein per kg body
weight, equivalent to some 4 to 6% of energy, in adult
subjects. Already in 1988, Beaton and Chery (1988) re-
vised protein requirements of infants and suggested
1.1+/-0.1 - 0.2 g/kg/d to be a more reasonable estimate
than the FAO/WHO/UNU estimates of 1.47+/-0.26 g/kg/
d for infants aged 3-4 months. Agostoni and co-workers
[1] considered 7-8% of energy in the 4-month exclusive-
ly breastfed infants, and up to the maximum acceptable
levels of 14% of energy in 12-24-month-old infants safe.
They stated that only when protein supply represents less
than 6% and energy is limited, fully breastfed infants are
likely to enter a status of negative nutrient balance. Reeds
and Garlick [45] discussed the dietary requirements for
protein, nitrogen and individual indispensable amino ac-
ids and calculated that over the age range of 6-24 months,
a minimum protein-energy ratio of 6.3% was desirable.

These limits are way below current dietary protein con-
sumption, and we are concerned that modern nutritional
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protein loads will cause unwelcome amino acid signal-
ling and on the long run, result in voracity and weight
gain. We strongly suggest reconsidering the recommend-
ed daily allowances of nutritional protein, to abstain from
popular very high protein diets, and particularly from add-
ing the flavouring agent monosodium glutamate.
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SUMMARY

NUTRITIONAL PROTEIN INTAKE IS ASSOCIATED
WITH BODY MASS INDEX IN YOUNG ADOLESCENTS

Hermanussen M.
German Society for Auxology, Germany

Preventing and treating obesity has become a major public health
concern. Obesity results from the imbalance of energy intake
and energy expenditure. Energy intake has increased, energy
expenditure has decreased in recent years. In addition, the pro-
portion of macronutrient intake has changed with a substantial
decline in the percentage of energy from nutritional fat, and an
increase in energy from sweetened beverages. We focus on the
interaction between body mass index and the recent population
wide increase in protein consumption.

7182 three-day weighing and nutritional protocols and anthro-
pometric data of the DONALD (Dortmund Nutritional and An-
thropometrical Longitudinally Designed) Study from 1028
healthy children and adolescents, aged 2 to 18 years (51.3%
girls, 48.7% boys), measured between 1985 and March 2006,
were obtained and re-analyzed.

Mean daily energy intake (r=0.060, p>0.1), and the absolute
daily intake of fat (r=0.031, p>0.1), and carbohydrate (r=0.050,
p>0.1) were independent from BMI standard deviation scores
(BMI-SDS). However, a significant interaction between BMI-
SDS and the mean absolute daily intake of all protein (r=0.143,
p<0.0001), and animal protein (r=0.151, p<0.0001) was found.
When expressing macronutrient intake as percentage of daily
energy intake, the fat and carbohydrate correlations remained
insignificant with r=-0.040, and r=-0.037, respectively, where-
as the correlation between BMI-SDS and all protein (r=0.203,
p<0.0001), and animal protein (r=0.163, p<0.0001) further in-
creased. The correlation depended on age and reached maxima
in the group of 10-12 year old boys (r=0.31, p<0.0001), and
girls (r=0.36, p<0.0001).

Protein intake explained up to 13% of the BMI variance in young
adolescents. We strongly suggest reconsidering the recommend-
ed daily allowances of nutritional protein, to abstain from the
popular very high protein diets, and particularly from adding
the flavouring agent monosodium glutamate.

Key words: protein intake, glutamate, body mass index, appe-
tite control, obesity.
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PE3IOME

HNPUEM BEJIKOB B BUJE IWIIN BJIUSET HA UH-
JEKC MACCBI TEJIA Y MOJOAbIX MOAPOCTKOB

Xepmanyccen M.
I'epmanckoe okconoeuueckoe obwecmeo, Iepmanus

ITpeBeHIMs 1 JIeYEHHE OXKUPEHUS ABISETCS 3HAYMMOiT TTpodIie-
MOIi 001IeCTBEHHOTO 00pazoBaHus. OKUpPEHNE Pa3BUBACTCS B
pesysnbrare aucbaiaHca MeK/y MOJy4eHHEM SHEPIHH 1 ee pac-
XOJZIOM. B moceiHue roisl mojyueHne SHEPT Uy yBeINYHBACT-
cs, a pacxon yMeHbiaetcs. Cienyer 100aBUTh Takke, 4TO CO-
OTHOLICHNE MEX/y MAKPOHYTPHEHTAMU U3MEHSCTCS, UMEET Me-
CTO CYIIECTBEHHOE CHI)KCHHE IPOIICHTA KOJINYECTBA YHEPTUH,
MOJIy4aeMOW OT NHUILEBBIX )KUPOB, U yBEIUYHBACTCS MPOLECHT
KOJINYECTBA YHEPTUH, MTOIY4AeMOM OT CIIaIKHMX HAITUTKOB. MBI
JieJIaeM aKLEeHT Ha ONpEeAeNCHue B3aMMOJICHCTBUS MEXIy MH-
JIEKCOM MacChl TeJla M HaOJIOaeMbIM BBIPAXKEHHBIM TTOBBIIIE-
HUEM MOTpeOIeHNs OEIKOB B MOMYJISALIUH.

BbLM 1OJTy4eHbI ¥ 3aHOBO MPOAHAIN3UPOBAHBI MATEPHAIIBI HC-
cnenoBanuss DONALD (Dortmund Nutritional and
Anthropometrical Longitudinally Designed), B mepuon mex-
ny 1985 1. m maprom 2006 1. MaTepuansl BKIIOYaIn B ceOs
aHTponoMeTpuyeckre qanubie 1028-1 310pOBBIX AeTel U Mo~
pPOCTKOB, B Bo3pacte oT 2 10 18 meT u 7182-X mpoTOKOJIOB C
yKa3aHUEM Pe3yJIbTaTOB B3BCIIMBAHUS U IIPUEMa ITHIIH B TeUe-
HHe 3-X THEH.

Cpennee nonyuyenue saeprun (r=0.060, p>0.1) u abcomotTHOC
nonyuyenue xupoB (r=0.031, p>0.1) u yrmeBomos (r=0.050,
p>0.1) He 3aBucenu OT OaIIOB CTAHAAPTHOH JEBHALNU WH-
nekca maccel Tena (BMI-SDS). B To ke Bpems Obuta oOHapy-
JKeHa cyliecTBeHHas cBi3b Mexay BMI-SDS u cpenneit ab-
conoTHOTO TpreMa Bcex OenkoB (r=0.143, p<0.0001) u xu-
BOTHBIX OenkoB (r=0.151, p<0.0001) 3a nens. Korma BeIpaka-
JIM IPUEM MaKpPOHYTPHUEHTOB B BHJIE TPOLIEHTA K IPHEMY dHep-
T'HU 32 JICHb, KOPPEISLIMU C JKUPaMU U OelIKaMH OCTaBalliCh
HecymecTBeHHBIME (1=-0.040 1 r=-0.037 cOOTBETCTBEHHO), B
TO BpeMs Kak Koppensunu mexay BMI-SDS u obmumu u
JKHBOTHBIMH NpPOTEMHaMH jgaiee ycuiupaiack (r=0.203,
p<0.0001 ur=0.163, p<0.0001, coorBeTcTBeHHO). KOoppensaus
3aBHCHT OT BO3PACTa M JOCTUIaeT MAKCUMYyMa B IPYIIIE Mallb-
qukoB U nesouek 10-12 mer (r=0.31, p<0.0001 u r=0.36,
p<0.0001, COOTBETCTBEHHO).

[Tpuem 6enxoB o0bscHsET 10 13% KonebaHMil HHAEKCA MAcChI
Tena y MOJIO/IBIX TIOAPOCTKOB. MBI cuMTaeM HEOOXOAMMBIM TIe-
pPEeCMOTpeTh PEKOMEHJALINH 110 IPHEMY OCIIKOB, OTKa3aThCs OT
HOMYJISAPHBIX UET C UX BBICOKUM COAEPIKAHUEM U, B 0COOCHHO-
CTH, OT 100aBJICHNSI MOHOHATPUEBETO III0TAMaTa — BEIIECTBa,
HPHUIAIOIIET0 BKYC MHUIIE.
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CLINICAL AND PSYCHOLOGICAL CHARACTERISTICS OF SCHOOLADAPTATION

Jorjoliani L, Vekua M, Chkhartishvili E, Karseladze R, Saginadze L, Bigvava T.

1. Paghava Institute of Pediatrics, Tbilisi, Georgia

Last decades life conditions bring adaptive systems in
children to deal with a significant exam. The adaptation
procedure with ever changeable environment is consid-
ered as combined action results of adaptation and com-
pensation. The structural body transformation takes place
according to the changes accruing in external or internal
world during adaptation. But during compensation to pro-
tect the unity of the body all structural and functional abil-
ities are limited to the certain condition [2,6,8].

The adaptation procedure to impact an egzo- and endog-
enetic factors mainly is carried out by means of hypotha-
lamus and reticular-limbic complex. One of the important
unit in psycho-physiological disadaptation is disintegra-
tion in relationship of emotional, vegetative and cerebral
systems and diminished adequate adaptive reactions. In
this case higher hierarchal level systems are starting to
work and not only biological but also physiological and
social functions are deranged [1,7,9] in a child organism.

We can notice serious problems in adaptation to the school-
ing in 60-76% of the of primary school age children: de-
crease of interest towards learning, lack of organization,
carelessness, confusion, aggressiveness, and complex re-
lations with mates, etc [4,10]. In general, school disadap-
tation is a multifactor process which influences negative-
ly on a child’s organism, changes her/his activity, causes
decrease of working ability, alteration of intellectual func-
tions and violates the procedure of proper personality de-
velopment of a child [3,5]. All above -mentioned provide
actuality of problem if we consider wide distribution of
disadaptative syndrome.

Aim of the study: Clinical and psychological characteris-
tics of adaptation ability and disadaptation violation in
primary school age children.

Material and methods. The research covered 120 prac-
tically healthy 6 — 8 y -young school age - (70 girls and 50
boys) children. The school selection and subject of study,
after the preliminary identification, was performed under
the randomization method (simple, random selection-with
ballot — box).

All of them studied at secondary school. The end of the
study year was chosen as a research period.

The criteria for inclusion in the research were: the prima-
ry school age (6-8); a child study at secondary school at
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the moment of the start of research; parent’s consent for
children psychological study and full anamnesis data pro-
vision.

The criteria for exclusion from the study were: co-exist-
ing somatic or neurotic pathologies that could cause school
disadaptation; established adjacent neurotic-psycho dis-
orders.

The cross sectional, one moment research was done that
covered estimation of child mental development and aca-
demic results; readiness for school and school disadapta-
tion study according to D Stot’s “Map of Observation”;
Determination of adaptive potential and vegetative nerv-
ous system functional state was performed by specifical-
ly for children adapted charts.

A special chart-questionnaire for children was filled in,
that included early anamnesis, information about micro -
social environment, family conditions, psychomotor de-
velopment characteristics and so forth. Additional infor-
mation was obtained from policlinic documentation; con-
versations with parents and teachers were held. The ques-
tioning methods by phone calls and interviews were used
as well.

Data were processed with statistic analyses method (pro-
gram system SPSS — 11v).

Results and their discussion. Three age groups were
determined from under observation of 6 — 8 y. 120 chil-
dren where equal number of children was included. One
year study period covered 6 years of age 40 children (boys
17(14%), girls 23(19%)); Two years study period, 7 years
of age — 40 children (boys 18(15%0, girls (22(18%));
Three years study period covered 8 years of age 40 chil-
dren (boys 15 (13%), girls 25 (21%)).

In yearly development history pre- and perinatal patholo-
gies were detected in 46% of researched patients, includ-
ing 30% different types of pregnancy injuries. The fur-
ther psychomotor development of children went accord-
ing to the age. In many cases the existence of the residual
organic syndromes were noticed. In 25% of cases the con-
flicts among the members of the family and family dis-
harmony were revealed; 27 children grew up in divorced
families. From the studied contingent 56% of the pupils
(67 children) were practically healthy and well adapted to
the school assignments. In the rest cases different forms
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and degrees of disorder of the school disadaptation were
revealed: contingent components of disadaptation — aca-
demic results, secondary school abilities, habits and knowl-
edge decrease, was revealed especially in the children at
second form (14%). Emotional personal disorder towards
teaching — passive abilities, protest reactions, negative
attitude to the teachers and generally school, was revealed
in the children at second and third form (18%), but be-
havior repeated and hard corrected disorders — negative
reactions, regular violation of disciplines, school “van-
dalism”, were mostly found out in the children at third
form (12%).

To estimate readiness for school and school disadaptation
data we used the “Map of Observation” by D.Stot’s main-
ly teachers and parents took part in filling in it. Providing
the age of the children, 8 syndromes out of 15 units of
“Map of Observation” were selected that was distributed
according to the age (6 — 7 — 8 yy).

Distrust to new people (25% - 16% - 11%), confusion to
adults (30% - 24% - 225), confusion to children (27% -
21% - 15%), aggressive attitude to adults (18% - 19% -
27%), agitation (15% - 25% - 28%), emotional tension
(38% - 21% - 20%), aggressive attitude to children (12%
- 12% - 11%), neurotic symptoms (6% - 14% - 17%), re-
spectively.

Distrust to new people, confusion to adults and children,
emotional tension were excessive in the children at the
first form. At the increase of the age aggressive attitude to
adults, confusion and neurotic symptoms were prevailed.

Semiotics of the vegetative function was revealed in 65
children. It was ascertained that in the children of the chil-
dren of primary school age dysfunction of the digestion
tract (70%), easy tiredness (65%), headache (55%), sleep
disorder (42%), palpitation (39%), heavy sweatiness (27%),
limb dump and marble color (12%), were noticed. 25% of
the first form children had vegetative dysfunction, and at
the forth form mentioned index increased to 41%.

On the basis of the received results, the significant role of
the pre- and perinatal pathology in primary school age
was revealed in formation of the school disadaptation and
relatively less social factors. Along the growth increased
anxiety for micro social and family problems especially
in boys were marked.

The revelations of the school disadaptation must be con-
sidered as a tense functional state of the adaptive barrier,
which still is not a pathological procedure and is under-
way within the psycho adaptation mechanism.

Thus, the received results enabled us to reveal the school
disadaptation characteristics in young children, causative
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aspects of formation and age-specific characteristics. The
mentioned must be taken into the consideration during
the elaboration of the school disadaptation prevention and
complex rehabilitation actions.
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SUMMARY

CLINICAL AND PSYCHOLOGICAL CHARACTERIS-
TICS OF SCHOOL ADAPTATION

Jorjoliani L, Vekua M, Chkhartishvili E, Karseladze R, Sa-
ginadze L, Bigvava T.

1. Paghava Institute of Pediatrics, Thilisi, Georgia

70 girls and 50 boys — totally 120 practically healthy children
were examined; Three age-specific groups with equal number
of children were chosen. Goal of the research was to evaluate
the adaptation ability and analyse the disadaptive derangements
in primary school age children. Cross-sectional, one moment
research was carried out according to D. Stot’s “Map of Obser-
vation”. Adaptive potential determination and evaluation of
vegetative nervous system functional state was done. Special
charts for children were filled in. 56% of pupils were practical-
ly healthy and well adapted to school obligations. In the rest of
cases different degree and form of school dysadaptation derange-
ments were revealed. The dysadaptation contingent with cogni-
tive function was seen in 14% of children. Emotional attitude
derangements to learning process was revealed in 18% of chil-
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dren.; and hard to cope with the derangements correction in
behavior was seen in 12% of children. The study results ena-
bled us to reveal different types of school dysadaptation in pri-
mary school age children as well as to study the main reasons
for their formation on the basis of age-specific characteristics.

The above-mentioned fact should be taken into consideration
while elaborating complex rehabilitation actions and school dis-
adaptation prevention.

Key words: primary school age, adaptation ability, adaptive
potential.
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KJIAHUKO-IICUXOJOTMUYECKAS XAPAKTEPUCTHUKA IIKOJbHOM AJTAIITAIIUHA
¥ AETEA MJUIAJIIETO IIKOJbHOTO BO3PACTA

Kopxonnanu JL.I., Bekya M.B., Uxaprumsuau E.C., Kapcenanze P.JI., Carunanze JI.LK., bursasa T.K.

Unemumym neouampuu um. UK. [lacasa, Tounucu, I py3us

Pabora mocesmaeTcs OLEHKE agaNTalMOHHON CIOCOOHOCTH U
aHAJN3y AW33JANTAIHOHHBIX HAPYIICHHH Yy IIKOIBHUKOB MIIaj-
11ero Bo3pacra, beina rcrons3oBaHa «kapra HadmoneHni 1o /1. Cro-
Ty. 56% IIKOTEHUKOB OBLTH MPAKTHIECKHU 37J0POBBIMHU U XOPOIIIO
aJIalTHPOBAHbI K y4eOHOMY Hpolieccy. B ocTaibHBIX CiTy4asx Bbl-
SIBIICHBI IM3aIaNTAllMK PA3IMYHON cTenieHu 1 Gpopmsl. [Tpu sToM:
JIM3aJanTaluy B (popMe HapyILIeHUs: KOTHUTHBHON (pyHKIMH Ha-
omonanuck y 14% neteit, sMonMOHaIbHAS TAOUIBFHOCTH K yaebe

-y 18%, TpyaHOCTH TIpH KOPPEKIUH HAPYIIEHUS TTOBEICHHS - Y
12% nerteii. BolsiBeHHBIE TaHHBIE YKA3BIBAIOT HA PA3ITMYHbIEC THITBI
LIKOJIbHOM TM3aJalTaliK y JeTeH MITaIIero MKOJI5HOro Bo3pac-
Ta, 4TO JIUKTYET HEOOXOIMMOCTb HCCIIEI0BATh OCHOBHbIE MPH-
YUHBI UX (POPMHPOBAHHS C yIETOM CIIEHU(HYHBIX BO3PACTHBIX 0CO-
Gennocteid. [Tosaraem, 4To MOIyYCHHBIE JTaHHbIC CIIEYET YUUThI-
BaTh MPHU Pa3pabOTKe KOMILUICKCHBIX PeaOUIMTAIIMOHHBIX MEPOII-
PHSTHI M IPEBEHIMN [IKOJILHOM AN3aIarTalyn.

HEMATOLOGIC RESPONSE TO HYDROXYUREA THERAPY
IN CHILDREN WITH B-THALASSEMIA MAJOR

Mtvarelidze Z, Kvezereli-Kopadze A, Kvezereli-Kopadze M, Mestiashvili 1.

Department of Hematology Pediatric Clinic of the Thilisi State Medical University and I.Pagava Research Institute
of Pediatrics and G.Mukhadze Institute of Hematology and Transfusiology, Thilisi, Georgia

[-thalassemia is a common single-gene disorder and poses
an important public health problem in many countries, Geor-
gia is among them [1,8,11]. f+-thalassemia gene frequency
in Georgia averages 0,019 (3,79% gene carriers) [1,2].

Augmentation of fetal hemoglobin (HbF) synthesis can re-
duce the severity of B-thalassemia by improving the inbal-
ance between a-globin and non-a-globin chains [10,12].
Pharmacological agents such as Hydroxyurea (HU) have been
known to cause induction of HbF, but the efficacy of this
treatment in 3-thalassemia patients is unclear [3-7,9,13-15].

This study was undertaken to evaluate the clinical and
hematologic responses in six, school-aged, transfusion-
dependent patients with +-thalassemia phenotype to treat-
ment with HU during 5 years in Georgia.

Material and methods. Six patients with B+-thalassemia
phenotype were enrolled in the study from September 2001
to October 2006. The diagnoses of B+-thalassemias ma-
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jor were made based on the clinical, hematologic and he-
moglobin electrophoresis profiles. Each patient was trans-
fusion-dependent from early childhood (from 6 month to
2 years) and splenectomized (from 3 years to 6 years).

The patients - three boys and three girls, ranged in age
from 8 years to 13 years (average 9,8 years). All of them
were treated in the Hematology Department of the Pedi-
atric Clinic of the Tbilisi State Medical University with
regular follow-up ever 3-4 weeks. All patients and their
parents were informed about the possibility of side-effects
and complications during therapy with HU. After informed
consent was obtained, baseline and serial hematologic tests
and measurements were performed. Complete blood count
(CBC), microscopic examination of the blood smear, and
reticulocyte count were determined by conventional meth-
ods. Percentages of HbF and HbA, were obtained by elu-
tion after electrophoresis in cellulose acetate. The hema-
tologic parameters were determined weekly, during the
first 2 months of therapy, and then monthly intervals. HbF

91



was measured at the beginning, after 1,2 and 5 years of
treatment. Serum ferritin was determined using a radio-
immunoassay method.

All six patients were treated with HU. At 10 days before
the start of the therapy, patients received the next in turn
transfusion with washed red cells, because at the begin-
ning of the treatment a steady-state value of the Hb was to
be 90 mg/L or higher. The starting dose was 5 mg/kg per
day (5 days/week) given orally, once a day. The dose
was adjusted upward at increments of 5 mg/kg per day
at intervals of 12-24 weeks until hematologic toxic ef-
fects were noted (Leukocyte count <2x10°/L, platelet
count <80x10°/L and absolute reticulocyte count
<50,000/ML). The maximal average tolerable dose was
15 mg/kg per day.

Statistical analysis was performed with MICROSTA soft-
ware (Ecosoft, Inc).

Results and their discussion. After the first 5 months of
therapy, blood transfusions were given at intervals of 4-5
weeks. During the next six month, patients needed red
cell transfusion at intervals of 6-8 weeks. During this pe-
riod, the patients “felt better and had more energy”.
Hepatomegaly decrease or change in liver size was not
observed. After 1 year of HU therapy, the transfusions
were stopped in three cases. Their total Hb level stabi-
lized and then increased. Two patients had significantly
decreased need for transfusions (every 4-5 months), but
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their Hb level did not change from those recorded pre-
treatment. One patient continued to receive transfusions
at intervals of 6-8 weeks. His Hb level decreased slowly
from that recorded pretreated.

HbF level rose in all patients, but the response was varia-
ble. The level of HbF increased from 60% to 85% in pa-
tient 1, from 38%-68% in patient 5 and from 16% to 52%
in patient 6. Thus, increase of HbF levels in three patients
was significant (25%, 30% and 36% respectively), and
there children became completely transfusion-free. The
rise in HbF levels was not as marked in the other three
patients (17%, 10,3% and 3%, respectively). We were able
to classify three categories of HU response: a good re-
sponse in patients who shifted from monthly blood trans-
fusion to a stable transfusion-free condition at an average
Hb level of more than 100 mg/L, a moderate response in
patients who remained transfusion-dependent, but at long-
er intervals (4 months or more) and no response in pa-
tient, who after treatment for 1 year remained at the same
level of transfusion-dependence.

Levels of serum ferritin decrease during HU treatment,
which was particularly convincing in cases, when red cell
transfusions stopped. In other cases, there was little de-
crease. There was an important decrease in reticulocyte
count in cases, when the transfusions were stopped.

Hematological parameters before, after 1 and 5 years of
HU treatment are presented in Table 1.

Table 1. Hematological parameters before, after 1 and 5 years of HU treatment

Patient Age Before therap After 1 years After 5 years
No (yr) Hb Rt | HbF | Ferritin Hb Rt | HbF Hb Rt | HbF | Ferritin
/sex | (mg/L) | (%) | (%) | (ng/ml) | (mg/L) | (%) | (%) | (mg/L) | (%) | (%) | (ng/ml)
1 12/F* 90.0 8.5 | 60.0 894.0 98.0 7.6 | 75.0 | 102.0 | 5.8 | 85.0 595.0
2 13/M 90.0 4.7 | 10.0 826.0 88.0 44 | 125 90.0 44 [ 27.0 816.0
3 8/F 100.0 | 2.7 [ 6.2 814.0 90.0 1.8 | 104 | 100.0 | 2.0 | 16.5 798.0
4 8/M 90.0 9.0 1| 9.0 448.0 80.0 8.4 | 10.0 80.0 5.8 | 12.0 444.0
5 10/F* 96.0 7.0 | 38.0 410.0 100.0 | 7.0 [ 60.0 | 102.0 | 6.4 | 68.0 350.0
6 8/M* | 100.0 | 9.0 | 16.0 520.0 102.0 | 8.7 [ 20.0 | 108.0 | 4.7 | 52.0 350.0

Rt - reticulocytes, HbF - fetal hemoglobin; * - good response to HU therapy (HbF > 20%,)

Five children were treated for more than 5 years with no
further major variation in levels of Hb. At the most recent
follow-up, three patients had gone more than 5 years with-
out transfusions. During this time their level of Hb re-
mained between 100 gm/L and 108 mg/L.

There was no serious complication of treatment with HU.
Total leukocyte count, absolute neutrophil count, and plate-
let count remained normal in all patients, even through an
erythropoietic toxic reaction occurred in one patient at a
dose 15 mg/kg per day, resulting in an acute drop in Hb
and reticulocyte levels to below baseline levels. Adminis-

92

tration of HU was then stopped, and the Hb levels in-
creased before a return to baseline. Further treatment with
HU was given at the dosage of 5 mg/kg per day. There
were no complications.

Our results demonstrated that in children with high HbF
levels, the HU therapy is more effective than it is in chil-
dren with low baseline HbF levels. So, HbF has prognos-
tic importance, and low baseline HbF levels (below 15%)
were predictors of poor response. Thus, HU could be par-
ticularly useful in countries such as Georgia, where sup-
plies of blood and chelating agents are limited.
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Decreased levels of serum ferritin after treatment with HU
suggested improvement in iron balance and these patients
will use less Desferal (the decrease of ferritin is connected
mostly with reducing or stopping the hemotransfusions).

We note, that HU has a more general role in augmenting
globin synthesis, increasing —globin in some B+-tha-
lassemia phenotype patients who maintain the capacity to
express normal f—globin chains.

The side-effects of HU depend on the dose. No signifi-
cant side-effect was observed with this low-dose, long-
term HU regimen, and regular hematological analyses
showed no evidence of marrow toxicity.

Thus, it may concluded that low doses (5-10 mg/kg per
day, 5 days/week) of HU after 12-18 months of therapy
may correct the anemia and can eliminate or minimize the
transfusional needs in children with f+-thalassemia major
in cases when the patient’s baseline HbF level is 15% and
more and its increase during the treatment is to above 20%.

The main problem is to discover how enhance the oxygen
release of HbF in future.

Our results raise cautious optimism that 3+-thalassemia
major patients may benefit from treatment with HU.
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SUMMARY

HEMATOLOGIC RESPONSE TO HYDROXYUREA
THERAPY IN CHILDREN WITH 3-THALASSEMIA
MAJOR

Mtvarelidze Z, Kvezereli-Kopadze A, Kvezereli-Kopadze M,
Mestiashvili 1.

Department of Hematology, Pediatric Clinic of the Tbhilisi State
Medical University and I.Pagava Research Institute of Pediat-
rics and G.Mukhadze Institute of Hematology and Transfusiol-
ogy, Thilisi, Georgia

[-thalassemia major is the most common monogenic hereditary
blood disease in children. B+-thalassemia major gene frequen-
cy in Georgia averages 0,019 (3,79% gene carriers). Hydroxy-
urea (HU) has been known to cause induction of fetal hemo-
globin (HbF), but the efficacy of this treatment in 3-thalassem-
ia patients is still unclear.

This study was undertaken to evaluate the clinical and hemato-
logic responses in patients with f+-thalassemia to treatment with
HU during 5 years in Georgia.

Six children, aged 8 years to 13 years with transfusion-depend-
ent B+-thalassemia phenotype were enrolled in a trial to assess
the response to HU therapy. Hemoglobin, reticulocyte count,
HbF and ferritin were evaluated. The starting dose of HU was
5 mg/kg per day (5 days week) given orally once a day. Re-
sponse to therapy was evaluated at 1, 2, and 5 years of treatment.

Clinical improvement and rise in the HbF levels was observed
in all patients. We report three cases of a remarkable response
to treatment with HU in which the red cell transfusion was
stopped after 1 year of treatment, and the patients became com-
pletely transfusion-free for more than 5 years. A moderate re-
sponse was seen in two patients, who remained transfusion-de-
pendent, but at longer intervals. There was no serious compli-
cation of treatment with HU.

Long-term HU therapy may correct the anemia and can elimi-
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nate or minimize the transfusional needs in children with $+-tha-
lassemia major in cases, when the patient’s baseline HbF level
is 215% and its increase during the treatment is up to 20%.

Key words: p+-thalassemia major, Hydroxyurea, fetal hemo-
globin (HbF).

PE3IOME

TEMATOJIOTMYECKHUIA OTBET HA TEPAITMIO I'UJI-
POKCUMOYEBUHOM ¥ JETEM C BOJBIIOM B-TA-
JJACCEMUEMA

MrBapeaunze 3.I., KBesepeaun-Konanze A.H., Kesepeau-
Komanze M.A., MectuamBuau WU.T.

Omoenenue cemamonoeuu neouampuyecxkou kaiunuxu TI'MY u
HUN neouampuu um. UK. Ilacasa; HUU cemamonoeuu u ne-
penusanus kposu um. I. Myxaosze, I py3us

[-Tamaccemus sBIseTCA OJHON M3 Hanboiee pacupoCTpaHEH-
HBIX MOHOTEHHBIX BPOXKAEHHBIX 3a00/IeBaHUIl KPOBH y JIETEH.
YacToTa BcTpeyaeMOCTH reHa +-tanaccemuu B [ pysun, B cpen-
HeMm, coctasisieT 0,019 (3,79% - nocutenu rena). [Ipemapar rua-
poxcumoueBuHa (I'M) B HacTosiIIee BpeMs N3BECTEH KaK Kay3ajlb-
HBII HHAYKTOP (heTampHOTO remornodnna (HBF), onnako, mexa-
HH3M €ro ISHCTBHS NPH JICYSHHUH [3-TalaCCEMUH 0 KOHI[A He SICeH.

MEJULIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

Llenbro mccnenoBanus SABUIACH OIEHKA KIMHUYECKUX U reMa-
TOJIOTHYECKUX PE3YNBTATOB JICUCHHS OOIBHBIX OONBIION B+-Ta-
JlacceMuei TMIpOKCUMOYEBUHOM B [ py3un.

Jl1s oneHku pe3ynbraToB sedeHust I'M B TeueHue 5-u Jet noa
HAOIIOICHUEM HaXOMIUCH 6 OONBHBIX TpaHC(y3UsI-3aBUCUMOI
+- Tamaccemueii B Bo3pacte ot 8 1o 13 ner. M3yuanuce moka-
3arenu remorioonna, HBF, ¢pepputiHa n KOMM4ecTBO peTHKY-
nouutoB. CtaproBas no3a ['M coctaBuia 5 MI/Kr/CyT SHTEpab-
HO, OJVH pa3 B JeHb (5 nHel B Heneno). OueHKy pe3yinbTaToB
Tepanuu MPOBOIMWIHN ciycTs 1, 2 u 5 net.

Viy4mienue KIMHUYECKOTO COCTOSIHUSI M MOBBIIIEHHE yPOBHS
HBF na6monanu y Bcex 60mbHBIX. OCOOSHHO ClIeIyeT BBIACTHTh
3-X MaMEeHTOB, Y KOTOPHIX OBII MOTy4eH ONTHMAIIbHBIN Pe3yiTh-
TarT: yepes roj nocie Havyanga repanuu I'M, moaHOCThIO ncuesna
HEOOXOIMMOCTb B TPAHC(HY3UH SPUTPOIIUTAPHON MACCHI I IM HE
TpeboBaack reMoTpaHcdysust 6onee 5-u JeT. YMepeHHbIH 3¢-
ekt HaOMIODANCS Y 2-X MAI[EHTOB, KOTOPBIE HYKAAJIHUCh B Te-
MOTpaHC()y3UH, OAHAKO ¢ Ooiee AMUTETbHBIMA HHTEpBaaMU.
CepbesHbIX OCIOKHEHHH pH puMeHeHun M He HaOmonanocs.

JnurensHas Tepanus ¢ npuMeHeHneM ['M crocoOCTByeT Kop-
PEKINU aHEMHU M YCTPAHSET B I[EJIOM MM CHIXKAET 10 MHHH-
MyMa HEOOXOAMMOCTH B TeMOTPaHC(HY3HX y AeTel ¢ O0IbIIoi
B+- Tamaccemmuei B caydasx, riae yposenb HBF>15% u B mpo-
Lecee JeueHus nosslmmaercs 10 20%.

EXPERT DIAGNOSIS IN TALL STATURE: EDITS 1.1 DIAGNOSTIC SOFTWARE EFFICACY

Paghava 1.

Pediatric Clinic of the Tbilisi State Medical University, Tbilisi, Georgia

Tall stature, which may be defined as height above the 97th
percentile, is present in case of many pediatric disorders
and bears much importance in terms of physical, emotional
and social well-being of affected individuals; diagnostic
approach to overgrowth and tall stature related disorders is
of particular importance for clinical medicine [2,8,15,35].

It is noteworthy, that many cases of overgrowth and tall
stature syndrome fall on a share of the so called rare diseas-
es [16]; the prevalence of the latter being less than 0.07 or
0.05%, according to the US and European definitions;
being rare, these clinical conditions constitute a serious
diagnostic jig-saw for the majority of regular medical pro-
fessionals not specializing in the field and lacking the rel-
evant experience. However, this expertise gap may be
filled by the usage of computerized tools created with the
aim of simulating human reasoning.
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The progress in the application of artificial intelligence,
computer sciences and information processing techniques
has resulted in the development of various medical expert
systems [13,14,20,32,33], particularly for application in
pediatrics [11].

It is noteworthy, that in 2006 the seemingly first expert
system for diagnosing of disorders and syndromes mani-
fested by tall stature was created: An Expert System for
Differential Diagnosis of Tall Stature Syndrome [18], ver-
sion 1.0. Recently, in 2007 it was further developed into
the subsequent version [17], version 1.1, now called
EDITS (Expert Diagnosis In Tall Stature).

However, the efficiency of the aforecited diagnostic soft-
ware remains to be researched. It would be also helpful to
compare it to the efficiency of other diagnostic computer
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databases, like POSSUM, SYNDROC and LDDB [7,19,
28,29], which have some information about tall stature
related syndromes in their knowledge base along with data
about many other dysmorphological disorders.

Our goal was to evaluate the last available version of a
specialized expert system for the differential diagnosis of
the tall stature syndrome (EDITS 1.1).

Materials and methods. EDITS version 1.1 was evalu-
ated by making it diagnose sets of clinical and laboratory
criteria published as case reports in medical scientific lit-
erature, and analyzing the results obtained.

The case reports were selected randomly by means of
the National Center for Biotechnology Information on-
line database PubMed. Names of the syndromes were
used as keywords, while search results were limited to
“Links to free full text” and “Case Reports” as “Type
of Articles”. Retrieved works were sorted for the ones
containing the best description of the case. In an at-
tempt to imitate the real-life clinical situation no pref-
erence was given to cases with “standard” clinical pres-
entation. The rarity of the diseases/syndromes that may
manifest tall stature varies a lot [16]. So, for the ex-
tremely rare syndromes (only up to 10-15 cases pub-
lished) we had to consult the seminal papers. Less rare
disorders with tens of published cases as well as rela-
tively common rare diseases with hundreds of reported
and published cases were represented by the case re-
ports found by means of PubMed.

After retrieving the case reports, the cases’ data were collect-
ed. In all cases the tall stature (unspecified) diagnostic crite-
rion was added if not already specified in the case report in
order to make the case applicable to the expert system. The
data were input into the EDITS 1.1. The results constituted a
list of the top five most-probable diseases/syndromes, ranked
in the order of likelihood along with their probability; the
presence, if any, of the correct diagnosis on the list generated
by the expert system was registered, as well as its likelihood
rank and numerical probability.

Obtained results were analyzed and compared to those of
other expert systems.

Results and their discussion. 21 cases of 12 diseases were
processed (Table). In 14 cases out of 21 (66.67%) the diag-
nosis established by the authors (referral diagnosis) of the
case reports was included in the top five most probable di-
agnoses listed by the expert system. In 8 cases (38.10%)
the referral diagnosis was ranked the first by the expert sys-
tem, and in one more case the authors of the case report
were suggesting two alternative diagnoses: Marshall-Smith
syndrome and Weaver syndrome; the expert system ranked
Marshall-Smith syndrome as the first diagnosis, and Weaver
syndrome as the third diagnosis; therefore we may conjec-
ture that the referral diagnosis was ranked the first in 9 cas-
es and not 8 out of 21 (42.86%). The referral diagnosis was
ranked the second in 2 cases out of 21 (9.52%), the third
also in 2 cases (9.52%) (ignoring the case when one of the
referral diagnoses was ranked the third, while another one
was ranked the first), the fourth in 1 case (4.76%).

Table. Evaluation of EDITS 1.1. Case report sources, disease or syndrome names,
correct diagnosis ranks and its probabilities are listed

Source Disease/syndrome C((;{;:i::, ]i)flﬁgtne(és)ls Probability

22: family 602, | Mental retardation, X-linked, marfanoid | not listed

the older brother habitus

22, family 576 Mental retardation, X-linked, marfanoid | 2™ 0.75

habitus

26 Perlman syndrome not listed

21 Perlman syndrome not listed

36 Zunich-Kaye syndrome 1 99.93

27 Zunich-Kaye syndrome 1™ 78.36

4 Weaver syndrome 40 <0.01

30 Weaver or Marshall-Smith syndrome ™ (Marshall-Smith) 3] 97.270.04
(Weaver)

25 Simpson-Golabi-Behmel syndrome 1 100.00

24 Proteus syndrome not listed

3 Proteus syndrome not listed

6 Klinefelter syndrome 1 99.72

34 Klinefelter syndrome 3™ 18.32

1 Beckwith-Wiedemann 1 99.93

12, case 2 Beckwith-Wiedemann ™ 100.00

10 Bardet-Biedl 1 100.00

9 Bardet-Biedl 1 99.97

31 Bannayan-Riley-Ruvalcaba 3 <0.01

5 Bannayan-Riley-Ruvalcaba not listed

23, case 3 Sotos not listed

23, case 2 Sotos 2nd <0.01
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The evaluation results are summarized in Fig. 1.
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100% -
80% - M Not listed
Listed
60% 1 B 1st place
0O2nd place
40% -
E 3rd place
20% - I 4th place
0% -
A) Cases (n=21) B) Cases (n=21)
|m Not listed 33,33 33,33
Listed 66,67
B 1st place 42,86
O 2nd place 9,52
E 3rd place 9,52
|IIII 4th place 4,76

Fig. 1. EDITS v. 1.1 evaluation results: A) Listing the referral (correct) diagnosis among the top
five most probable diagnoses. B) Percentage of different ranking of the referral (correct) diagnosis

In 64.29% of all the cases when the correct diagnosis was put on the top five list, the correct diagnosis ranked first (Fig. 2).

A Ranked 1st
O Ranked 2nd-4th

Correct Diagnoses Ranking

Ranked 1st

64,29

O Ranked 2nd-4th

35,71

Fig. 2. The percentage of the correct diagnosis ranked first in the total number
of correct diagnoses put on the top five answers list generated by EDITS 1.1

The overall result, in terms of efficiency of EDITS 1.1
(the condition is diagnosed, or better say listed among
the top five most probable diagnoses in 66.67%, two
thirds of cases) is not ideal, but seems to prove that the
software is not a purely theoretical plaything: despite
the limited sample size and certain limitations imposed
by using the literary data instead of first-hand clinical
cases, it showed a certain practical value and can be freely
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applied in the clinical practice as an auxiliary tool sup-
porting a physician.

The efficacy of this expert system is more or less in line
(Fig. 3) with that demonstrated by other more general di-
agnostic software programs like SYNDROC and POS-
SUM (Pictures of Standard Syndromes and Undiagnosed
Malformations), or a “bibliographic database” like OMIM
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(On-line Mendelian Inheritance in Man) [19,29]. For in-
stance, the percentage of “correct” (referral, in our case)
diagnoses ranked first was 80% for SYNDROC (apply-
ing both pseudo-Bayesian method and an heuristic ap-
proach), in contrast to 43% of EDITS, which neverthe-
less proved to be a more or less close match to POSSUM
results: 54% [19,28]. SYNDROC, ranking correct diag-

noses among the top two answers in 95% of cases is far
ahead of EDITS doing that only in 52% of cases; howev-
er, as already mentioned, the latter ranks the correct diag-
noses among the five top answers in 66.67% of cases, and
thus has an advantage to OMIM, who does that in “above
50%” of cases [28,29].

100
90
80 -
70 B SYNDROC
60 - M Possum
50 - 0O OMIM
40 ESHND
30 8 EDITS
20
10 4
°] Listed
Ranked 1st Ranked Ranked Ranked (ranked
among top 2 | amongtop 3 | among top 4 among top 5)
B SYNDROC 80 95
M Possum 54
0O oMIM 50
ESHND 47,06 62,75 76,47 84,31 86,27
8 EDITS 42,86 52,38 61,9 66,66 66,66

Fig. 3. Efficacy of SYNDROC, POSSUM, OMIM, ESHND and EDITS expert systems.

Percentage of different ranking of the correct diagnosis

100
80
—
60 M ESHND
40 - O EDITS
20
o BN = _
Ranked 1st | Ranked 2nd | Ranked 3rd | Ranked 4th | Ranked 5th
M ESHND 54,55 18,18 9,09 2,27
O EDITS 64,29 14,29 14,29 714 0

Fig. 4. Efficacy of EDITS and ESHND expert systems. Percentage of the correct diagnoses ranked 1st, 2nd, 3rd, 4th
and 5th in the total number of correct diagnoses put on the top five answers list generated by the expert system

The comparison with the Expert System for Differential
Diagnosis of Hereditary Neuromuscular Diseases in Chil-
dren [20] seems to be of a particular interest (Fig. 3). The
latter, conventionally called ESHND, and the EDITS em-
ploy the same algorithm, and the creators of ESHND took
part in elaboration of the early version of EDITS [18].
Therefore it is quite remarkable that the former showed
somewhat better results than the latter (last version 1.1):
correct diagnoses ranked first in 47% of cases vs. 43%,
ranked among the three top answers in 76% vs. 62%,

© GMN

ranked among the top five answers in 86% vs. 67% (Fig. 2).
Sharing the same algorithm, these two expert systems dif-
fer in terms of the knowledge bases and the essence of the
clinical material formalized [17,18,20]. ESHND is based
on the knowledge base of 7 experts and comprises 306
diagnostic criteria for 26 diseases [20], whereas EDITS
1.1 is based on the knowledge base of 5 experts and com-
prises 824 diagnostic criteria for 81 diseases or syndromes
[17]. On the other hand, ESHND is dealing with a limited
number of relatively well-researched and common dis-
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eases, while EDITS focuses on a much bigger number of
“orphan” rare disorders, being generally less common and
less researched, with few exceptions; these diseases or
syndromes are also mainly hereditary and should be there-
fore less variable in terms of clinical and laboratory indi-
ces, but current medical knowledge on them appears to
be less organized. The creators of EDITS faced a chal-
lenge of formalizing much vaster data array comprising
ambivalent and even multivalent and sometimes also
mutable indices, and this should have predisposed in our
opinion the diminished efficacy of EDITS compared with
ESHND. One the other hand, the moderate efficacy of
EDITS may demonstrate the limitations of the algorithm
employed in these two expert systems.

EDITS 1.1 was sufficiently reliable in terms of adequacy
of the list of the top five most probable diagnoses provid-
ed: the correct diagnosis was ranked first in 64.29% of all
the cases when the correct answer was listed within the
top five suggestions (Fig. 2). By this indicator, EDITS
1.1 seems to be somewhat more efficient than ESHND.
Being more powerful (yielding a correct diagnosis within
the top five answers in 86% vs. 67% of EDITS 1.1), the
latter is less precise, ranking the correct answer first in
only 54.55% of the cases when the correct answer is list-
ed within the top five answers, whereas for EDITS 1.1
this index is equal to 64.29% (Fig. 4).

We would like to note that due to the limited sample size
the obtained results are of a preliminary nature only and
should serve as a basis for further, more expanded research.

Moreover, one has to bear in mind that confronting differ-
ent diagnostic software sometimes designed for different
purposes easily leads to a pitfall of matching the incongru-
ous data, and an adequate meta-analysis becomes impossi-
ble. For more trustworthy results, one would have to test
the general, multi-syndrome SYNDROC and POSSUM
expert systems in diagnosing the tall stature manifested dis-
orders only, and the uniform data should be input in case of
all the expert systems brought into comparison; that means
feeding the same cases into both SYNDROC and POSSUM
and EDITS. The areas the EDITS and the ESHND are de-
signed for are quite distinct. However, they employ the same
algorithm, and that makes ESHND a certain etalon to match
the following versions of EDITS with.

The evaluation of EDITS 1.1 highlighted the need to optimize
the differential diagnostics process for the disorders sharing
some clinical indices, like say 14 diseases/syndromes with
marfanoid features (Boileau; Elmer; Clunie; Cotlier;
Merghoub; Saul; Somlo; Stevenson; Tamminga; Furlong;
Houlston; Mental retardation, X linked, marfanoid habitus;
Marfanoid mental retardation syndrome, autosomal syn-
dromes; Marfan disease): specific individual characteristics
should be more thoroughly represented in the knowledge base.
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Evaluation of the EDITS 1.1 diagnostic software showed
that this expert system exceeds the framework of a theo-
retical research and constitutes a useful practical tool for
differential diagnosis of diseases / syndromes that may be
manifested by the tall stature syndrome: it provides the
correct diagnosis in 66.67% of cases.
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SUMMARY

EXPERT DIAGNOSIS IN TALL STATURE: EDITS 1.1
DIAGNOSTIC SOFTWARE EFFICACY

Paghava I.

Pediatric Clinic of the Tbilisi State Medical University, Thilisi,
Georgia

EDITS (Expert Diagnosis In Tall Stature) expert system version
1.1 was evaluated by making it diagnose sets of clinical and lab-
oratory criteria published as case reports in medical scientific lit-
erature, and analyzing the results obtained. The case reports were
selected by means of the PubMed database. Processing the input
data yielded a list of the top five most-probable disorders, ranked
in the order of likelihood along with their probability. 21 cases of
12 diseases were processed. In 14 cases out of 21 (66.67%) the
referral diagnosis was included in the top five most probable di-
agnoses listed by the expert system. In 64.29% of all the cases
when the correct diagnosis was put on the top five list, the correct
diagnosis ranked first. The efficacy of EDITS 1.1 is in line with
that demonstrated by SYNDROC, POSSUM, OMIM and the
Expert System for Differential Diagnosis of Hereditary Neuromus-
cular Diseases in Children. EDITS 1.1 diagnostic software proved
to be a useful practical tool for differential diagnosis of disorders
that may be manifested by the tall stature syndrome.

Key words: expert system, tall stature, diagnostics.
PE3IOME

SKCHEPTHASL JTUATHOCTUKA IPA BBICOKOM
CTATYPE — DOPEKTUBHOCTb JUATHOCTHYEC-
KOM IPOI'PAMMBI EDITS 1.1

ITarasa U.K.

Tounucckuii 20cyoapcmeentvlil MeOUYUHCKULL YHUgepcumen,
Ileouampuueckas kaunuxa, I py3us

Jns onpenenenns 3h(HEKTUBHOCTH KCIEPTHOW MPOTPaMMBbI
EDITS (Expert Diagnosis In Tall Stature - DxcniepTHas auarsoc-
THKa TIPH BBICOKOH CTaType), Bepcuu 1.1 ee mCromb30Bamu Aist
JMAarHOCTUKN HAOOPOB KIIMHUKO-TA00PATOPHBIX TAHHBIX, OIMy0-
JIMKOBAHHBIX B BUJIE KIIMHIYECKUX CITyJaeB B HAYUHOH MEIUIIMH-
cKoif mureparype. Knnandeckue ciydan ObUTH OTOOpAHBI TPH
niomorn 6a3b1 aHHEIX PubMed. O6paboTKa BBEICHHBIX TAHHBIX
JlaBaia CITCOK M3 TSITH HAanOoJiee BEPOSITHBIX ANATHO30B TIepe-
YHCIIEHHBIX COTIACHO MX BEPOSTHOCTH C yKa3aHHEM OHOM. bein
obpabotan 21 ciyuaii 12-u 6onesneit. B 14-u (66.67%) cmydasx
YKa3aHHBIH B INTEpaType ANArHo3 MOMal B IEPBYIO MATEPKY HaH-
Ooree BEpOSITHBIX AUATHO30B, TEHEPUPOBAHHYIO SKCIEPTHOH CH-
cremoii. B 64.29% Bcex ciydaeB, Kora MpaBHIBHBIN IUarHo3
TIoTaai B MEPBYIO MATEPKY, OH yKa3bIBaJICA HA MEPBOM MECTE
Kak camblii BeposaTHbINA. D dexTuBHOCTS EDITS 1.1 cootHOCHT-
cs ¢ addexruBaocTei0 SYNDROC, POSSUM, OMIM 1 Dkc-
TIEPTHON cucTeMsl il AuddepeHnnaaTbHol ANarHOCTUKY Ha-
CIIEICTBEHHBIX HEHPOMYCKYISIPHBIX 3a0osieBanuii y nereit. [loa-
TBEPAMIOCH, YTO auarHoctuyeckas nporpamma EDITS 1.1 or-
HOCHTCS K YHCITY MOJIE3HBIX MPAKTHUECKNX NWHCTPYMEHTOB IS
muddepeHnanbHON AUATHOCTUKH 3a00I€BaHNH, KOTOPbIE MO-
T'YT MaHH(ECTUPOBATHCA CHHIPOMOM BBICOKOH CTaTypBI.
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GENERAL MOVEMENTS IN INFANTS WITH AUTISM SPECTRUM DISORDERS
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'Laboratory of Child and Adolescent Health and Development, Institute of Medical Biotechnology, Ministry of
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Italy,*Division of Child Neurology and Psychiatry, University of Pisa, Italy; *Institute of Physiology, Center for
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General Movements (GMs) are a distinct movement pat-
tern carried out spontaneously without external stim-
ulation. They can be observed in fetuses as young as
9 weeks gestational age until the end of the second
month postterm [8]. GMs till the age of 8 weeks post-
term are referred to as writhing movements. They are
of small to moderate amplitude and of slow to moder-
ate speed. Fast and large extensor movements may oc-
casionally break through. These movements are ellip-
tical in form [8]. At the age of 6 to 9 weeks post term
(usually around 9" week) the form and character of GMs
change into a fidgety pattern and this pattern remains
until 16-20 weeks. Fidgety movements are circular
movements of small amplitude and moderate speed and
variable acceleration in all directions of neck, trunk and
limbs. They are continual in the awake infant except
during focused attention. They may be concurrent with
other gross movements. [4,5,8,14,15].

There are three main abnormalities of GMs in the writh-
ing movement period: Poor Repertoire is characterized
with monotonous sequence of the successive movement
components; movements of the different body parts do
not occur in the complex way as seen in normal GMs.
Cramped-Synchronised GMs look rigid and lack the nor-
mal smooth and fluent character; all limb and trunk mus-
cles contract and relax almost simultaneously. Chaotic
GMs occur in a chaotic order without any fluency or
smooth appearance; the movements of all limbs are of large
amplitude and consistently abrupt in appearance. Fidgety
movements are judged as abnormal if they are Absent or
Abnormal. Abnormal fidgety movements look like nor-
mal fidgety movements but with moderately or greatly
exaggerated amplitude, speed and jerkiness [8,15].

There are several prerequisites indispensable in order to
assess GMs in the proper way. The infant should lie in
supine position with naked arms and legs. The room tem-
perature should be appropriate. If GMs are assessed ret-
rospectively by videos, recordings should be preferably
performed during active wakefulness. It is contraindicat-
ed to continue recording during prolonged episodes of
fussing and crying, and during drowsiness and episodes
of hiccupping, or when the infant is sucking on a dummy.
Every possible interference by an observer (parents, ex-
aminer) or presence of any toy in the immediate surround-
ings should be avoided. In any case, the observer must be
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able to see the infant’s face to make sure e.g. that jerky
movements are not due to crying [8,15].

The neurological assessment of the integrity of the cen-
tral nervous system by means of observation of GMs has
been proved to be a robust method with high inter-scorer
agreement and test-retest reliability [8]. The sensitivity of
the method averages 94.5%, specificity depends on the
age. It is a quick, non-invasive, non-intrusive and cost-
effective method with high reliability and high validity. It
is of great importance in early evaluation of neurological
deviations leading to cerebral palsy or other developmen-
tal deficits later on. It has been shown that the GM assess-
ment can be used to early and specifically predict cere-
bral palsy [15] in preterm infants, including those with a
chronic lung disease [4], or in infants with neonatal cere-
bral infarction [9], or in term infants with a hypoxic-is-
chaemic encephalopathy [14]. In addition, abnormal GMs
were predictive for minor neurological deficits such as
attention deficit hyperactivity disorder [10]. Recently,
abnormal GMs were also described in infants who were
later diagnosed as Rett syndrome [7].

Autism Spectrum Disorder (ASD) is a neurodevelopmen-
tal disorder involving a life-long deficit in several aspects
of the social and communicative behavior. The complex-
ity of this disorder poses many questions about its biolog-
ical bases: children with ASD lack the neurophysiologic
equipment to engage in the most fundamental aspects of
inter-subjective behavior, such as making eye contact,
responding to others and understanding what other peo-
ple think and feel. Core early domains of social impair-
ments include social orienting, joint attention and face
recognition. These social impairments suggest that ASD
is related to dysfunction of early developing brain sys-
tems involved in social cognition [1,6].

As there is not yet found a clear biological marker of
the disorder, diagnosis of ASD must be inferred from
behavior. Diagnosis in infancy and early childhood is
troublesome because of behavioral likeness between
autism and other developmental disorders, the frequent
comorbidity of mental retardation with ASD, and the
wide range of individual differences in the first years
of life [11,12]. In spite of this, several researchers con-
sider early detection an accessible aim and a fundamen-
tal goal.
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At first glance, signs of atypical development are not clear-
ly observable in the first months of life and the distinction
between them and normal variations in temperament and
personality is not reliable. Most of the data about early
signs come from parental reports of their child’s develop-
ment in the first years of life. However, parental reports
present several limitations and biases. Another method is
the prospective follow-along study, involving direct ob-
servations of children with developmental concerns or of
siblings of children with autism. The principal problem is
that a very large sample is required to find several chil-
dren who develop autism [11]. Another option is the anal-
ysis of home-videos of children later diagnosed with ASD,
and recorded by parents before they suspect anything un-
usual. The availability of home-videos of infants with ASD
offers the possibility to overcome the lack of data regard-
ing the first stages of life and to disclose some specific
behavioral patterns of the development of social skills.
Lower frequencies of responding to their own name and
looking at people have been reported to be evident on home
videos as early as 8 to 10 months [11]. Impairment in face
processing and recognition may be initially evident just
in a failure to attend to people’s faces, an abnormality
which might reflect abnormal neural representation of this
process in the brain [13]. The lack of anticipation behav-
iors - such as opening of the mouth before receiving food
or stretch their arms toward their mother before being taken
by her — is well known, and might represent the difficul-
ties of the ASD child to code others’ intentions and to
respond adequately.

The fact that infants with autism are often described as hy-
poactive or too good, account for the emphasis on the mo-
tor development in autism. Different studies showed that
older children with autism have some Parkinsonian char-
acteristics, but there is still controversy whether movement
disturbances play an early central role in autism. A grow-
ing number of descriptions indicate that there are some spe-
cific motor features in infants who later develop ASD. In
infancy, the movement disorders present in autism are clear-
est, not yet masked by other compensatory mechanisms and
it is possible that they may vary according to the areas of
the brain in which developmental delay or damage has oc-
curred. Using Eshkol-Wachman movement notation, Teitel-
baum et al. [16,17] presented evidence that abnormal move-
ment patterns can be detected in ASD during infancy, sug-
gesting that ASD can be diagnosed very early, independ-
ently of the presence of language. They hypothesize that
the majority of movement disturbances in autism can be
interpreted as infantile reflexes “gone astray’’; to be more
precise, some reflexes are not inhibited at the appropriate
age in development, whereas others fail to appear when
they should. For instance, Teitelbaum and colleagues con-
sider the absence of the head verticalization response as an
early warning sign, maybe characteristic of ASD. The pres-
ence of this early signs may be also linked with precocious
difficulties in making contact with mother’s eyes.

The results of the main studies [3,16,17] indicating early
motor abnormalities in infants and children with ASD,
are summarized in Table.

Table. Motor development impairment in children with ASD

clumsiness

hyperactivity

hand flapping

choreoform movement of extremities
poor balance

poor coordination

impaired finger-thumb opposition

[3] delays in the attainment of motor milestones

muscle tone and reflex abnormalities are also common

repetitive and stereotypical movement of the body, limbs and fingers

unusual gait patterns (poorly coordinated limb movements and shortened steps)
poor performance of motor imitation tasks

failure to use gestures for communicative purposes

[16,17]

using any allied reflexes for protection

positions of arm

persistent asymmetry lying on the stomach at the age of 4 months
righting from supine to prone all of the segments of the body en bloc and not in a corkscrew fashion
inability to maintain sitting stability by the age of 6 months and falling over like a log without even

deviations from the normal pattern of crawling
relative akinesia while standing up at the age of 8-10 months
walking — asymmetry, delayed development, sequencing instead of superimposition, strange

The evidence of early motor signs in ASD and the validi-
ty of the observation of spontaneous movements, particu-
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larly GMs, for the neurological diagnosis in newborns and
young infants have suggested a new study, whose aim was
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to detect whether abnormalities in spontaneous motor ac-
tivity can be observed already in the first months of life in
infants with ASD.

Materials and methods. Participants. A retrospective study
was performed by analyzing the family videos provided by
parents of 20 children (male 17, female 3) later diagnosed
with ASD. They were referred to the Unit for Pervasive
Developmental Disorders of the Stella Maris Scientific In-
stitute in Pisa (Italy) during the last 10 years and diagnosed
by means of DSM criteria confirmed by a score above 30
on Childhood Autism Rating Scale (CARS). Home videos
provided by parents of normally developing children (n=20;
male 10, female 10) matched for age with the ASD sub-
jects and recorded in similar conditions served as controls.
In both groups three infants were recorded during their
writhing movement period (from term age to 8 weeks), 13
infants during their fidgety movements (from 9 to 21 weeks
post-term) and four infants during both age epochs.

In total, 70 video clips were used for the analysis where
the infant was lying in supine position, with all limbs vis-
ible. The behavioural state was active wakefulness and
the infant did not cry. The infants’ age ranged from 6 to
21 weeks. The duration of sequences varied from 31 sec-
onds to 3 minutes and 51 seconds.
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Two independent observers, not aware of the infant’s
outcome (ASD or normal), assessed all videos apply-
ing the global GM assessment: normal, poor repertoire,
cramped-synchronized or chaotic for the writhing
movements; and normal, absent, or abnormal for the
fidgety movements. In addition, the GMs and concur-
rent movements were analysed in details using the age-
specific GM optimality scores [8]. The maximum score
for the optimality list in the writhing movement period
was 18 (minimum 8); in the fidgety movement period
it was 28 (minimum 5).

SPSS 13.0 was used to analyze the data. Descriptive sta-
tistics and non-parametric tests were used. Cohen kappa
was 0.614.

Results and their discussion. The majority (70.0%) of
the sequences depicting ASD children were assessed as
poor repertoire writing movements. In the control group
poor repertoire GMs were seen in only 12.5% of the se-
quences. In the fidgety movement period 20.8% of se-
quences were evaluated as absent fidgety movements, and
29.2% as abnormal fidgety movements. By contrast, in
the same age period the majority of the videos from con-
trol infants were rated as normal (88.9%), in 11.1% no
fidgety movements were seen (Fig.1).
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Fig. 1. Global assessment of general movements in ASD infants (n=20) and a control group (n=20)

From those four ASD children with available recordings
from both, the writhing and the fidgety movement peri-
ods, one infant had normal writhing movements but de-
veloped no fidgety movements. Two infants with poor
repertoire writhing movements developed normal fidgety
movements. The remaining infant with poor repertoire
writhing movements developed abnormal fidgety move-
ments.
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According to the Mann-Whitney U test there were signif-
icant differences between the ASD and the control groups’
optimality scores (p<0.001). Both GM optimality scores
were significantly lower in the ASD group compared to
the control group (Fig. 2). A reduced optimality score was
mainly due to a lack of variability in the sequences, am-
plitude, and speed (writhing movements, term-8 weeks)
and a reduced quality of movements (3-4 months).
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Fig. 2. Detailed assessment of general movements. Comparison of the motor
optimality scores in the ASD (n=20) and the control group (n=20)

The results of our study indicate that infants with ASD show
deviations from normal movement patterns. These findings
are in the line with recent works of Teitelbaum et al and oth-
ers suggesting that children with ASD show early motor
impairment [2,3,16,17]. It is interesting that girls with Rett
syndrome — a genetic disorder with autistic features - have
similar abnormal GM patterns to our cases with ASD: they
have been reported as having poor repertoire writhing move-
ments and either no or abnormal fidgety movements [7].

The majority of autistic infants had an abnormal quality
of GMs or even an absence of the age-specific fidgety
movement pattern. In addition, the motor optimality scores
were reduced in the ASD group compared to controls.
These findings indicate that many cases with ASD have
already an abnormal motor behavior before social and
communicative skills become suspect. Spontaneous move-
ments are the most relevant part of the neurological rep-
ertoire of infants in the first months of life. The obtained
data may serve as a trigger to initiate more vast studies
involving a larger number of family videos.

Our study has some limitations concerning the available
duration of the videos of the ASD and consequently of the
control group. In some cases, a poor repertoire of GMs may
be wrongly judged as the video clip was too short. In the
same line might be the judgment of an absence of fidgety
movements. The video sequence might have ended just
before the fidgety movements started. As the method can
only be based on a retrospective video analysis of family
recordings, we had to deal with the video sequences avail-
able. Although family videos from ASD patients are often
available, frequently either they show infants at a later age
than it is required for the GM assessment, or the sequence
does not even meet the minimum of the requirements nec-
essary to perform an adequate GM assessment [8].

For the above reasons, this research has to be considered
as a pilot study, encouraging further research. It would be

much advisable to proceed in this direction, as the early

© GMN

diagnosis of ASD is crucial for more fruitful intervention.
If the finding of a qualitatively altered GM pattern in chil-
dren later diagnosed as ASD will be confirmed, it would
be advisable to put it as one of the early indicators for
autism and to investigate the possible correlation with dif-
ferent clinical features of ASD. In fact, early movement
disturbances can have an important role in the lack of in-
itiative and in difficulties in being an active agent in pur-
poseful interactions, contrasting the social activity ex-
pressed by a typical infant from birth.
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SUMMARY

GENERAL MOVEMENTS IN INFANTS WITH AUTISM
SPECTRUM DISORDERS

Phagava' H, Muratori?® F, Einspieler* C, Maestro’ S, Api-
cella? F, Guzzetta? A, Prechtl* H.F.R, Cioni>* G.

!Laboratory of Child and Adolescent Health and Development,
Institute of Medical Biotechnology, Ministry of Education and
Science, Georgia, *Department of Developmental Neuroscience,
Stella Maris Scientific Institute, Italy,’Division of Child Neu-
rology and Psychiatry, University of Pisa, Italy; *Institute of
Physiology, Center for Physiological Medicine, Medical Uni-
versity of Graz, Austria

General movements (GMs) are a distinct movement pattern carried
out spontaneously without external stimulation and seen in fetuses
of 9 weeks gestational age till 21 weeks postterm. GMs are helpful
in the early diagnosis of an impaired central nervous system and the
specific prediction of later neurological deficits. Autism spectrum
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disorder (ASD) is a neurodevelopmental disorder involving a life-
long deficit in several aspects of the social and communicative be-
havior. Recently there appeared studies proving that children with
ASD demonstrate disorders of motor development.

To detect whether abnormalities in spontaneous motor activity
can be observed already in the first months of life in infants
with ASD.

A retrospective study was performed by analyzing the family vid-
eos provided by parents of 20 children (male 17, female 3) later
diagnosed as ASD. Home videos provided by parents of a control
group of healthy children (n=20; male 10, female 10) matched
for age with the ASD subjects and recorded in similar conditions
were also analysed. In total 70 sequences were studied. Two in-
dependent observers, blind of the infants’ outcome (ASD or nor-
mal), assessed the cases applying a global and a more detailed
assessment of GMs. Hence, the age-specific GM pattern (normal
or abnormal) as well as motor optimality scores were determined
for each video sequence. Cohen kappa was 0.614.

During the writhing movement period 70.0% sequences of infants
with ASD showed poor repertoire GMs. In the control group, poor
repertoire GMs were only seen in 12.5% of the sequences. In the
fidgety movement period 20.8% of sequences were assessed as
absent fidgety movements, 29.2% as abnormal fidgety movements.
The large majority of the videos for the control cases were scored
as normal (88.9%), 11.1% had no fidgety movements. According
to the Mann-Whitney U test there were significant differences be-
tween the ASD and the control groups’ optimality scores. The op-
timality scores were lower in the ASD group. The reduced opti-
mality scores were mainly due to a lack of variable sequences,
amplitude and speed of writhing GMs and an altered quality of
fidgety and other spontaneous movements in the ASD group.

Infants with ASD had more often poor repertoire writhing GMs
as well as abnormal or absent fidgety movements than control
infants. These data encourage further studies involving a larger
number of family videos.

Key words: neurodevelopmental disorder, general movements,
autism, impaired central nervous system, infants, autism spec-
trum disorder.

PE3IOME

I'EHEPAJIM30BAHHBIE IBUKEHUA Y MJIAJIEHLIEB
C3ABOJIEBAHUAMUA AYTUCTUYECKOT'O CIIEKTPA

Maragsa' E.K., Myparopi® ®@., Aiinmnuiep* K., Maecrpo?® C.,
Anunuesia® @., l'ynzerra? A., Ipextr* X.@.P., Ynoun>® Jk.

'Munucmepcmeo obpasosanus u nayku Ipysuu, Huncmumym
MeOuyuHcKou buomexnonoeuu, 1a6opamopus no 300po8uvio u
passumuio demet u noopocmros, Ipysus; *Hayunoiii uncmu-
mym Cmenna Mapuc, omoenenue neiiponayxku paseumus, Hma-
s, SVuusepcumem Iuzvl, kagedpa demckoii Hegporocuu u
ncuxuampuy, Amanus; *Meouyunckuii ynusepcumem Ipaya,
Hnemumym usuonoeuu, yenmp @usuonocuieckou MeOuyuHul,
Ascmpus

I'enepanuzoBannbie nmxenus (I'Jl) mpeacraBisioT coboit om-
peIeNIeHHBIN BUTraTelbHbINA MATTEPH, OCYLIECTBISIEMBbIN CIIOH-
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TaHHO, 0€3 CTUMYIIAINY U3BHE U HAOIIOZAEMBIl y MJI0/a B Tie-
puoze ¢ 9-i HerenM recTallMOHHOTO Bo3pacTa 10 21-if Henenn
nociue poxaenus. Ouenka ['/] sBnseTcsa BcrioMoraTeIbHBIM Me-
TOZOM ISl TIOCTAHOBKM PAHHETO IMArH03a MOpa)KeHHs IEeHT-
pajbHOM HEPBHOW CUCTEMBI M MO3BOJIAET MPEJCKa3aTh HEBPO-
Joruuexue Ae@UIUTHI, KOTOPbIE MOTYT Pa3BHTLCS IMO3JHEE.
3aboneBanus aytuctudeckoro crekrpa (3AC) SBISIOTCS HEBPO-
JIOTUYECKIMH PacCTPONHCTBAMH, KOTOPBIE XapaKTEePU3YIOTCS TT0-
KU3HEHHBIMU HAPYIICHUSIMU B COLMAIbHOM M KOMMYHUKAaTHB-
HOM rnoBefieHnu. HeaBHO MOSIBUINCE HOBBIE JTaHHBIE, JOKA3bI-
BalOIINe, YTO JeTH, cTpagaromue 3AC, Takke TeMOHCTPUPYIOT
HapyUIEHHsI MOTOPHOTO Pa3BUTHSI.

Lenpio uccnenoBaHus SBISAETCS BO3MOKHOCTh YCTAHOBJICHHS
OTKJIOHEHUH B CTIOHTAHHOM IBUTaTEeNIbHON aKTUBHOCTH y J€TeH
¢ 3a007€BaHUAMH Ay THCTHYECKOTO CIIEKTPA YK€ B TIEPBHIE Me-
CSIIIBI XKHU3HU.

IIpoBeneHbl peTPOCIEKTUBHBIE UCCIIEOBAHMS: aHAIU3 CeMeM-
HBIX BHJIC03aIUCEH, MOMyuyeHHBIX OT poxuTeneit 20 nereit (17
MAaJBIUKOB, 3 IEBOUKH ), KOTOPHIM MO3IHEE TOCTABUIIN ANATHO3
3AC, Taxke nIpoaHaIM3UPOBAHBI CEMEHHBIE BUACO3AIICH 3710~
possix gereit (n=20; 10 manpankoB, 10 1eBOYEK) COOTBETCTBY-
JOLIHX 10 Bo3pacTy AeTsM ¢ 3AC u 3aMCaHHBIX B aHAJIOTHY-
HBIX ycnoBusix. PaccmoTpeno Bcero 70 Buaeosanuceii. J[Ba He-
3aBHCHUMBIX dKCIIEPTa, HE 3HAasi OKOHYATeNbHOTO Anaruno3a (3AC
WM HOPMa) MPOaHAINU3UPOBAIN CIydan U Jalu CBOIO OIECHKY.

Jyis KaxI0i BHIEO03anmucy ObIT YCTAHOBJIEH crenuduyecKuit
JUTs Bo3pacTHOH rpynmsl [/l marTepH (HOpManbHBIN HIIH HEHOP-
MaJbHBIH), a TakKe OblTa JaHa OlleHKa onTuManbHoCTH. Kamma
Kosna paBnsimace 0.614.

B teuenne T.H. writhing nepuoma 70.0% Buaeo3anuceit mia-
nenues ¢ 3AC mporeMOHCTpUpOBaIo OeIHBIH penepTyap (poor
repertoire) I'/l. B koHTponbHOI Tpyme, Oeanblii penepryap I'//]
6511 Beero ik Ha 12.5% Buneosamnmceil. B reuenne T.H. fidgety
nepuoaa Ha 20.8% Buaeo3amnuceil 0TMEUANOCh OTCTYTCTBHE
fidgety I'Jl, a Ha 29.2% oT™euanuch anopmanbhbie fidgety nBu-
KeHHMs1. BOJbIINHCTBO BUACO3ANNCEH KOHTPOJIS ObLIH OLICHEHBI
kak HOopMa (88.9%), Ha ocraBmuxcs 11.1% He oTmeuanuch
fidgety nBmxenus. [1o tecty Mann-Whitney U BrIABNICHBI cTa-
THCTHYECKH 3HAYUTEJIbHBIC OTIIMYUS MEX/Y OIIEHKAMH OITH-
ManbHOCTH B rpynmnax 3AC u KOHTPOIbHOH. OIleHKa ONTUMAITb-
HoCTH ObLTa HocToBepHO HIKE B 3AC rpynme. Huskas oneHka
OINTHUMAJIBHOCTU ObliIa BbI3BaHA, B OCHOBHOM, HEIOCTaTOYHON
BapHadeNbHOCTBIO, aMIUTUTYION U ckopocThio writhing [/ u
N3MEHEHHBIM KauecTBOM fidgety M Opyrux CIIOHTAHHBIX JBH-
xeHnit B 3AC rpymrme.

Muanenust ¢ 3AC garie JeMOHCTPUPOBATH OCIHBIHN penepTyap
writhing I'/], a Taxke aHOpMaJIbHBIE WJIH OTCYTCTBYIOLINE
fidgety ABHKEHHS 11O CPABHEHHIO € MIIAJICHIIAMH KOHTPOJILHON
rpynmnsl. IToly4eHHbIC JaHHBIE YKa3bIBAIOT Ha Ieecoo0pas-
HOCTB NPOJIOJDKSHUSI HCCIIEJOBAaHUI B JTAHHOM HallpaBJIeHHH.

FAMILIAL MEDITERRANEAN FEVER INARMENIAN POPULATION

Sarkisian T, Ajrapetyan H, Beglaryan A, Shahsuvaryan G, Egiazaryan A.

Center of Medical Genetics and Primary Health Care Yerevan,
Yerevan State Medical University after M. Heratci, Armenia

Medical genetics concerns the relationships that exist be-
tween human genes, the variations and mutations that
occur within this genes, and the phenotypes that result
from these mutations. At least 5000 monogenic diseases
have been documented in the Online catalogue of Men-
delian Inheritance in Man (OMIM). The number of dis-
ease genes increases and now is over 1000. Many still
remain to be described [3,18].

Center of Medical Genetics and Primary Health Care of
Armenia has experience for many years in genetic testing
of different inherited disorders. The main goal of genetic
and clinical investigations is registration of frequency and
structure of hereditary pathology in Armenian population.
Detection of heterozygous carriers of recessive mutations
and molecular investigation of several diseases such as he-
reditary autoinflammatory and neuromuscular disorders,
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mainly FMF, cancer, cystic fibrosis, birth defects, mental
retardation, infectious diseases, as well as major mutations
predisposing to venous thrombosis, etc. is carried out.

FMF is one of the crucial social and health care problems
for Armenian population as historically endemic disease.
Every week 35-50 new cases at the Center of Medical
Genetics and Primary Health Care are registered.

FMF is characterized by recurrent episodes of fever and
systemic inflammation. FMF as the nosological form was
established by Siegal in 1945 [22]; its familial cases and
lethal renal complications were described by Cattan and
Mamou in 1951 [4]. The gene MEFV causing FMF was
mapped to chromosome 16p13.3 by positional cloning
[12,13] and >80 FMF-associated MEFV mutations have
been identified. The 60 kb transcriptional unit in MEFV
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interval was identified on the basis of genomic sequence
analysis and exon trapping. Haplotype and mutational
analyses showed ancestral relationships among carrier
chromosomes that have been separated for centuries [15].

FMEF is a prototype for several hereditary recurrent fever
syndromes, also known as autoinflammatory syndromes
with permanent genetic defects, accompanying with in-
termitted bouts of febrile serosites with focal organ, mus-
culoskeletal system and skin involvement. FMF is the first
disorder among different periodic inflammatory fevers
caused by MEFV gene as one of attractive targets in Hu-
man Genome project, due to its defined regulatory role in
the inflammatory response [15].

The mechanisms are specific for each type of these dis-
cases. Among systemic autoinflammatory diseases there
are the hereditary periodic fever syndromes, which include
FMF and the following nosologies:

- TNF-RECEPTOR-ASSOCIATED PERIODIC FEVER
SYNDROME (TRAPS, MIM 142680,) or FHF (FAMIL-
IAL HIBERIAN FEVER) spreaded within non- Mediter-
ranean origin populations. The type of inheritance of
TRAPS is autosome-doninant. Mutations of TNF RSF 1A
gene, located at the short arm of chromosome 12, affect
the TNFRSF1A protein with cysteine substitutions (TNF
receptor superfamily type 1A).

- Hyperimmunoglobulinaemia D (MIM 260920) or Dutch
type periodic fever and periodic fever syndrome (HIDS),
is characterised by the high serum level of immunoglob-
uline D, with a dominant mode of ingeritance. The defi-
ciency of the mevalonate kinase enzyme is cased by muta-
tions in the MVK gene localised on chromosome 12. MVK
is the first committed enzyme of cholesterol biosynthesis.

Three cryopyrin-associated periodic syndromes with com-
mon signs like recurrent urticaria or urticaria-like erup-
tion are caused by the mutations in CIASI gene (cold-
induced autoinflammatory syndrome) localised on 1 chro-
mosome. The CIASI gene encodes PYPAF1/cryopirin
protein: Muckle-Wells syndrome is manifestated via char-
acterised by urticaria and RA and nerve deafness.

Familial cold autoinflammatory syndrome/familial cold
urticaria (FCAS/FCU) is the mildest clinical form.

Chronic infantile neurological cutaneous and articular/neo-
natal onset multisystemic inflammatory disease (CINCA/
NOMID) is the most severe disease associated with neonatal
skin rush, neurological and articular symptoms Diagnosis is
based on the specific clinical and molecular-genetic data.

PFAPA syndrome of periodic fever, apthtous stomatitis,
pharyngitis, cervical adenopathy. Syndrome of pyogenic
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arthritis with pyoderma gangrenosum and acne (PAPA)
and Blau syndrome.

Amyloidosis (AA) remains a severe complication of these
disorders apart from HIDS [10].

The main mutational “hotspots” of MEFV gene were iden-
tified at codons 694, 680, 148 [23]. Several classes of
genes, responsible for the regulation of transcription, ap-
optosis, inflammatory response and the structural devel-
opment of muscle cells are identified and express de-
creased functional levels in FMF patients [15]. Some up-
regulated genes involved in the defense and inflammato-
ry responses also were found [14].

Mansfield et al. [19] proposed that the coding protein, py-
rin or marenostrin, which is constituted of 781 amino acids
and one of the members of nuclear factors family - homol-
ogous to the Ro52 antigen, regulates the inflammatory re-
sponses at the level of leukocyte cytoskeletal organization.
Pyrin, the protein mutated in FMF, regulates caspase-1 ac-
tivation and IL-1b production through interaction of N-ter-
minal motif with ASC adaptor protein. This protein nor-
mally acts as a mediator in controlling inflammation and is
produced inside neutrophils, eosinophils, monocytes with
cytoskeleton. A mutated pyrin probably leads to uncon-
trolled inflammation. C-terminal B30.2 domain binds and
inhibits the catalytic activity of caspase, and three common
FMF-associated B30.2 mutations attenuate this effect [19].

FMF is unique in its susceptibility to the colchicine as the
microtubule inhibitor. According to the data of D. Kast-
ner et al. [15] the pyrin is co-localized within microtu-
bules. Early cellular and molecular manifestation of FMF
off colchicine includes increased protein’s cleavage, up-
regulation of proinflammatory cytokines, including IL-
12p70 and TNF and neutrophil activation.

Mutational study has revealed the strong correlations be-
tween the clinical severity and diagnostic criteria of the
disease, including development of renal amyloidosis in
individuals with different MEFV genotypes.

We participated at the creation of web-based International
Project denoted “Meta-FMF” in 2000, composed of 12
experts in the field of FMF. This project, established by
Prof. Isabelle Touitou [24] includes international collabo-
ration between clinicians, geneticists, computer scientists
and statisticians. The results of this project have revealed
that some allele combinations at the MEFV locus contrib-
ute to severity of FMF manifestations, notably RA. In Ar-
menia, Israel and Arabian countries, M694V homozygosi-
ty remained an aggravating factor for renal amyloidosis [24].

In the presented study MEFV mutations in FMF patients
(homozygotes and compound heterozygotes) in compari-
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son with healthy carriers of two mutations were investi-
gated. The molecular analysis of MEFV mutations in a
group of healthy individuals was performed to reveal the
frequency of total carriers in Armenian population.

Material and methods. Present study provides the iden-
tification and distribution of twelve MEFV gene muta-
tions in independent alleles among 7000 probands suf-
fered from FMF collected from different regions of Ar-
menia. An ongoing survey gives the information of fre-
quency of MEFV mutations carriers and reveals genotype-
phenotype correlation. The average age of the patients was
30.5 years. The male/female ratio is 1.16 which indicates
the existence of reduced penetrance in females. The clin-
ical diagnosis of FMF was performed according to the
established clinical criteria by Livneh et al. in 1997 [17].
In order to determine the clinical differences between pa-
tients the criteria of severity scores were used.

Molecular testing was carried out to screen the MEFV
gene mutations for diagnosis of patients with the clinical
suspicion of FMF. For this purpose genomic DNA was
isolated from peripheral blood using “Puregene kit” (Gen-
tra System, USA).

Since 1998-2004 in our laboratory DNA was amplified
by PCR technique with specific primers for MEFV gene
region. The screening of MEFV gene mutations was real-
ized by mutation-specific restriction-endonuclease assay
for seven MEFV mutations from exons 2, 3, 5, 10. This
study was performed for 4586 FMF patients.

Since 2004 the molecular-genetic diagnosis is carried out
by PCR and reverse-hybridization method (Vienna Lab
FMF Assay). We present the data of this assay for about
3000 patients.

The control investigations included the sequential analy-
sis of all exons, was systematically carried out for each
group of patients at the independent laboratories (Labo-
ratory of Molecular Genetics, Head, Prof. Serge Amse-
lem, Hospital Henri Mondor, Paris; and Primex Labora-
tory, USA, Dr. Erik Avanniss-Aghajani). These control
investigations confirmed the correction of all results re-
vealed in our laboratory.

Mutational analysis was also realized on 450 DNA sam-
ples obtained from control group of asymptomatic indi-
viduals.

The statistical analysis was performed using c2 and Fish-
er’s tests.

Results and discussion. We have demonstrated that

MEFYV analyses has both diagnostic and prognostic val-
ues. Particular cases of inheritance should lead to a new
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ways for the management of FMF, including genetic coun-
seling and therapeutic decisions in affected families [5].

Genetic investigation of the FMF mutations in group of
450 healthy individuals helped to reveal the extremely high
overall carrier rate (0.21 or 1:5) in Armenia. We compared
our data with the frequency of particular MEFV muta-
tions and their distribution in different populations of the
Mediterranean region [1,15,7,16,25].

The rate of carriers of FMF mutations in Armenians was
as high as in North African and Iraqi Jews, Turks, but
lower than in Ashkenazi Jews (1:4.5), Moroccan Jews
(1:3.5) and Muslim Arabs (1:4.3) [8].

We have estimated the distribution of the most common
MEFV gene mutations among healthy individuals, includ-
ing M694V (4.7%); V726A (4.6%); M6801 (1.8%); R761H
(0.2%) in exon 10; F479L (0.4%) in exon 5; P369S (4.9%)
in exon 3; E148Q (3.4%) in exon 2 [14].

We have revealed that the penetrance of MEFV gene
mutations depends on the type of mutations involved in
the pathogenesis of FMF in Armenian population. Among
450 controls we detected P369S rare mutation in com-
plex alleles, suggesting that this mutation might amelio-
rate the phenotypic effect of exon 10 mutations. P369S
mutation is the most common in the normal population
(4.9%) but is less frequently represented in the patients
(0.1%). Investigation of the frequency of mutations among
FMF patients and healthy individuals suggests that E148Q
mutation is associated with a mild phenotype, as well as
P369S mutation was found in the most part of asympto-
matic carriers. Evaluation of the phenotypic features de-
pending from the presence of P369S mutation, showed
the presence of seven patients with the FMF clinical pic-
ture: 4 heterozygous carriers for P369S mutation; two
compound heterozygotes with P369S/E148Q mutations,
and one patient with compound heterozygous mutations
P369S/E148Q/M694V. In healthy individuals with P369S
mutation we have found 9 heterozygotes, 3 compound
heterozygotes (1 with P369S/F479L and 2 with P369S/
E148Q), and 2 displayed complex alleles (P369S/E148Q/
R761H; P369S/E148Q/M694V). This data confirms a re-
duced penetrance of P369S mutation.

The revealed results of this study allowed to identify spe-
cific MEFV mutations associated with severe or mild phe-
notypes of the disease.

In group of FMF patients the most common mutations are
M694V (50.6%), followed by V726A (22.3%), M680I
(18.7%), R761H (3.2%), M694I1 (0.4%); E148Q (2.2%),
F479L (1.3%). 98.65% for Armenian FMF patients have the
seven most common MEFV mutations. Approximately in
77% of these patients both alleles are mutated in exon 10.
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The most part of FMF patients carries two mutations of
MEFYV (80.8%) compared with patients carrying only one
mutation (18.5%) and patients with three mutations
(0.7%). Common genotypes are M694V/M694V (20.9%),
M694V/VT26A (18%), M694V/M680I (12.7%), M6801/
V726A (9.8%), M680I/M6801 (3.4%), VI26A/VT26A
(2.8%), M694V/R761H (2.8%). Some rare genotypes were
found only in one patient (homozygous for F479L/F479L;
V726A/R42W, etc.).

The screening of 12 mutations in MEFV gene in FMF
patients with a clinical diagnosis of FMF (according to
established criteria) indicated that almost 10% of patients
have no mutated alleles. According to the “Tel Hashom-
er” diagnostic criteria, among these patients 98 cases are
characterized as “probable FMF” with recurrent febrile
attacks. These results indicate the possibility of existing
FMF-like syndromes without MEFV mutations.

In collaboration with Prof. Amselem S. (France) we have
revealed an unusual autoinflammatory syndrome that mim-
icked FMF, but with episodes triggered by generalized
exposure to cold, and to further elucidate the controver-
sial function of the PYPAF1 protein [14]. Mutations of
this gene have been identified in three hereditary recur-
rent fever syndromes. In this patient presented with “FMF-
like” episodes induced by cold, no disease-causing muta-
tion was found in MEFV. A nonsense mutation
(p-Arg554X) was identified in PYPAF1. This mutation
resulted in a truncated protein lacking all leucine-rich re-
peats. Study of the wild-type and mutant PYPAF1 recom-
binant proteins revealed that PYPAF1 inhibited NF-xB
proinflammatory pathways, and the identified mutation
impaired this property [14].

Earlier in collaboration with the Laboratory of Prof.
S.Amselem and with Dr. C.Cazeneuve we investigated a
relatively homogeneous population of Armenian FMF
patients with or without renal amyloidosis (RA). We have
carried out the molecular analysis of the SAA1 and SAA2
genes coding serum amyloid proteins. Also we showed
that the frequency of the M694V homozygous genotype
in the group of patients with RA (51.1%) was significant-
ly higher than in the group of patients without RA (18.9%,
p=0.0001) (Cazeneuve C. et al., 2000). The risk of male
patients to develop renal amyloidosis was four times higher
than that of female patients. The results demonstrated that
SAA a/ahomozygous genotype was associated with a sev-
en-fold increased risk for RA, compared with other SAA1
genotypes (OR=6.9, 95% CI=2.5-19.0). The presence of
only one SAA1 a/a allele did not suggest an increased
susceptibility to RA.

There were no significant differences in the frequency of

other common genotypes between two groups of patients
with and without RA. Our data are correlated to Booth’s
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data [2] shown that the risk for the development of a sec-
ondary amyloidosis was higher in patients with rheuma-
toid arthritis or juvenile chronic arthritis when they car-
ried the SAAT1 a/a genotype ([5,6].

Due to the International Meta-FMF project we could com-
pare our data with the FMF morbidity among other popu-
lations [24]. It was also confirmed that M694V mutation
was a high risk factor in patients living in Armenia [6]
and Israel [8].

We have revealed the complex FMF cases with following
concurrent morbidity: epilepsy (M694V/M694V; V726A/
M6801); Sjogren syndrome (M694V/M694V); monozy-
gotic twins, heterozygous carriers for M680I mutation:
one with FMF, and the other — non-FMF, but with epilep-
sy; bronchial asthma (M694V/V726A, V726A/M680I,
M680I); b-thalassemia (M694V/M694V); hyperthy-
roidism (M694V/M6801); Tourette syndrome (M694V/
M694V); ulcerative colitis (M694V/M694V); renal amy-
loidosis and multiple sclerosis (M6801/M680I). Neuro-
logical features are accompanied along with administra-
tion of colchicine. About 20% FMF patients (predomi-
nantly M694V homozygotes) had ankylosing spondilitis-
like syndrome. For Armenian FMF children the onset of
the disease via monoarthritis is peculiar phenomenon.

The daily treatment with colchicine was established by
Goldfinger in 1972 [9]. RA, the most severe complica-
tion of FMF, leads to the progressive renal failure if the
therapeutic treatment absent in affected individuals. In
90% of our cases, colchicine is effective to keep the in-
flammation under control. In our patients the colchicine
largely prevents the development of RA in FMF. Moreover,
our data suggest that adequate colchicinotherapy delayed RA
progression in FMF/RA patients. However in a few cases
the effect of colchicine remains controversial. We demon-
strated that genotype may assist in prediction of the response
to colchicine treatment given to children with RA.

In our group of FMF patients homozygous for M694V
mutation not only present a more severe phenotype but
also show a limited response to colchicine at the nephrot-
ic stage of RA. In contrast, FMF patients with other gen-
otypes still have a good chance to ameliorate of the neph-
rotic syndrome and to maintain renal function.

Based on our data concerning MEFV-homozygote, com-
pound heterozygote, and symptomatic heterozygote pa-
tients, we have found, that resistance to colchicine may
be caused by individual’s response or endurance to the
drug, non-efficient scheme of treatment, quality of the
medication, and social behaviors such as smoking and
alcohol consumption, etc.

Additional and common cited, problems in finding com-
plex disease genes beyond the most obvious are complex
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clinical, genealogical and genetic testing and publication
bias. In the cases of multiple conflicting results and re-
ports, meta-analysis across all published and our data, in-
cluding the evidence for a functional consequence of the
putative risk allele can help distinguish real disease genes.

Notwithstanding these difficulties, genetic analysis has laid
the foundation for understanding a variety of disease mech-
anisms leading to autoinflammatory syndromes, including
FMEF. We have determined the symptoms associated with
MEFV gene mutations in heterozygote patients, believed
to be suffered from FMF, and compared them with affected
homozygotes and compound heterozygotes. In this part of
study 414 homozygotes, 980 compound heterozygotes, and
317 homozygotes have been analyzed (in collaboration with
Dr. Mike M. Mouradian (UCLA, USA).

Our data indicate that the main homozygote cases are from
M694V, V726A, M680I, and R761H mutations. When
clinical symptoms of these mutations in heterozygote sta-
tus are compared to homozygotes a strong correlation, over
90%, is observed. These correlations are of great impor-
tance since they take into account each clinically signifi-
cant symptom and different combination of them, which
cover almost all of the reported cases. In heterozygote pa-
tients the most prevalent and severe cases are caused by the
presence of a single M694V mutation, which is associated
with fever, abdominal, thoracic, and joint pain, skin symp-
toms, myalgia (protracted fibril), and amyloidosis.

However, less prevalent homozygous cases of the muta-
tions such as V726A, M680I, R761H, and E148Q still
cause clinically significant symptoms in heterozygote in-
dividuals and are treated with colchicine. We also have
found that M6941 and R42W mutations are only present
in compound heterozygote patients. Therefore heterozy-
gote individuals with M694I and R42W mutations have
no clinical symptoms and they seem to be healthy. In Ar-
menian population heterozygote individuals with M694V
mutation suffer from the mild form of FMF. The same
suggestion is, to a less extent, valid for V726A, M6801,
R761H and E148Q heterozygote individuals.

We performed the genotyping of mutations of MEFV gene
in 1250 pedigrees of families of probands with FMF. The
pedigree analysis demonstrated the parent-to-offspring
transmission of the mutations. The disease phenotype is
explained by the heredity and mutational spectrum proved
to be autosomal recessive in 91.5% and pseudo-dominant
in 8.49% of all families.

Due to this study it is obvious that molecular testing is of
prime necessity to confirm a diagnosis of genetic disor-
ders, which is based on a set of non-specific signs. There-
fore, it is important to continue this study on neighboring
populations (Georgians, Iranians, etc.) in order to help
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those already affected, and try to prevent the spread of it.

On the basis of our results and recent data, we suggest
that in some cases other factors along with MEFV geno-
type, such as environment or possibly other genetic fac-
tors play role in the determination of the severity of the
inflammatory attacks in FMF. These data confirm that
genetic analysis is essential in clinical practice, leading to
new ways of managing FMF.

MEFV genotyping which is important to perform in the
framework of a genetic counseling of the families of the
probands, suffered from FMF, may reveal and identify
affected individuals in pre-symtomatic phase, providing
the possibility to start a therapy precociously.
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SUMMARY

FAMILIAL MEDITERRANEAN FEVER IN ARMENIAN
POPULATION

Sarkisian T, Ajrapetyan H, Beglaryan A, Shahsuvaryan G,
Egiazaryan A.

Center of Medical Genetics and Primary Health Care Yerevan,
Yerevan State Medical University after M. Heratci, Armenia

Familial Mediterranean Fever (FMF) is an inherited, recessive-
ly transmitted inflammatory condition usually occurred in pop-
ulations from Mediterranean descent (Armenian, Arab, Jewish,
Greek, Turkish and Italian populations). Identification of MEFV
gene mutations has been of tremendous help for early diagnosis
of most cases. The frequency of FMF is different. The preva-
lence of heterozygous carriers of one of the mutations of MEFV
gene is as high as 1 in 5 healthy individuals in Armenia.

Genetic testing of this rare Mendelian disorder (MIM no 249100)
is efficient for early and prenatal diagnosis of the disease, espe-
cially for atypic cases, for carrier screening and pregnancy plan-
ning since certain mutations have been shown to have signifi-
cant correlation with renal amyloidosis (RA), the most severe
possible manifestation of FMF. Also genetic testing is very im-
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portant for colchicine therapy correction.

Twelve MEFV mutations are identified in 7000 Armenian FMF
patients. Investigation of MEFV mutations in FMF patients (het-
erozygotes, homozygotes and compound heterozygotes) in com-
parison with healthy individuals has revealed the most frequent
mutations and genotypes, and the information was received about
the heterozygous carriers and genotype - phenotype correlation.
In heterozygote carriers the most prevalent and severe cases are
caused by the presence of a single M694V mutation.

Our results could confirm that the MEFV gene analysis pro-
vides the first objective diagnostic criterion for FMF (charac-
terisation of the two MEFV mutated alleles in more than 90%
of the patients). Molecular testing is also used to screen the
MEFV gene for mutations in patients with a clinical suspicion
of FMF. We also demonstrated the unfavourable prognostic value
of the M694V homozygous genotype, and provided the first
molecular evidence for incomplete penetrance and pseudo-dom-
inant transmission of the disease. Overall, these data, which
confirm the involvement of the MEFV gene in the development
of FMF, should be essential in clinical practice, leading to new
ways of managment and treatment of FMF patients.

Key words: FMF, MEFV gene mutations, genotype and phe-
notype correlations.

PE3IOME

CEMEMHAS CPEJIU3EMHOMOPCKAS JIMXOPAJIKA
B APMSIHCKOM O YJISILUA

Capxkucsn T.®., Aiipanetsn A.C., lllaxcyBapsin I.P., Eru-
3apsiH A.P.

Llenmp meouyunckoli eenemux U 0Xpansl NepeuuHo20 300po-
6bs, Epesan; Epesanckuii 2ocyoapcmeeHHblil MeOUYUHCKULL YHU-
eepcumem um. M. I'epayu, Apmenus

CewmeliHas cpennzeMHOMopcKast nuxopanka (MIM no249100)
i nepuoanueckas 6onesss (I16) saBasieTcss MOHOTEHHBIM Ha-
CIIeICTBEHHBIM 3a00JI€BAHNEM BOCTIATUTETBHON MPUP/IBI, KOTO-
poe, B OCHOBHOM, BCTPEYAETCS CPeIH MpPEeACTaBUTENCH TOIy-
nsuii Cpein3eMHOMOPCKOTO MTPOUCXOKICHUS (apalbl, apMs-
HE, TPEKHU, €BpeH, UTANbSHIBL, TypkH). Tum HacnenoBanus 15,
B OCHOBHOM, ayTOCOMHO-peneccuBHbIi. ['eneruka I1b xopouio
n3ydeHa Ha TeHEaJOTHYeCKOM U MOIJEKYISPHO-TeHETHIECKOM
YpOBHSAX. Y TAI[MEHTOB BCEX CTPaH OOHApYyXEHBI MyTallUH B
reie MEFV (MEDITERRANEAN FEVER), nokann30BaHHOM
B KOPOTKOM IuTede XxpomocoMbl 16p13.3. YHacTtoTta Oone3nu u
6ecCHMNTOMHBIX HOCUTENEeH MyTalid MOXKET pa3nniaThes B
3THOCAX U MOMYIAIHAX. B ApMeHun pacnpocTpaHeHHOCTb HO-
CUTENEH, B cpeTHeM, MOKHO pacleHUTh Kak 1:5. Mnentuduka-
uus mytauuii rena MEFV ucnonb3yercs i paHHEeH 1 TOUHOU
nuarHocTuku I1b. I'eneTnueckoe TecTUpoBaHUE SIBISETCS HAU-
6oiee TyBCTBUTEIBHBIM CIIOCOOOM MOATBEP)KIACHUS JHArHO34,
BBISIBIICHNS aTHITHYECKHUX BAPHAHTOB, HOCUTENEH MyTaIHi, KOp-
PEKINHU KONXUIUHOTEPAINH, a TAKKe PEKOMEHIYeTCs IS TU1a-
HUPOBAHUS CEMBbH MPU HATHYUU OONBHBIX POACTBEHHUKOB.
ITokazaHa moCTOBEepHAs M YeTKas KOPPEISIUS CHEKTpa MyTa-
it rena MEFV ¢ pazButnem amuionzo3a modek Kak HanOo-
JIee TPO3HOTO OCIIOXKHEHHS.
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Myranun rera MEFV onpenenensr y 8500 6oxpabIx 16 ap-
MSHCKOH HalmoHalbHOCTH. OmpeneneHa 3aBUCUMOCTE (heHO-
TUna (KIMHUYECKas KapThHa 3a00IeBaHus) OT TeHoTUna (pas-
HBIX MyTallui B OZTHOM H TOM JKe JIOKyce). 3a0oneBaHue BbI3bI-
BAIOT JBEHAALATh HauOoJee PacTpoOCTPAHEHHBIX MYTAIHi B
TOMO3UTOTHOM M KOMITAyH/I-T€TE€PO3UTOTHOM COCTOSTHHAX. BbI-
SIBJICHO TETEPO3UTOTHOE HOCHTENILCTBO MyTauuii y 60npHbIX [15,
a Taxke B TpyImne 310poBhIX auil. Hanbonee wacras myramus
M694V y reTepo3UroTHBIX HOCUTENEH, KOTOpas B TOMO3UTOT-
HOM 1 KOMIAyH/I-TETePO3UTOTHOM COCTOSTHHUAX TPUBOAUT K pas-
BUTHIO HanboJee TSHKENbIX CHMNTOMOB 3abonesanus. Ha o6-
mupHOU BeIOOpKe OonpHBIX [1b moxasaHo, 4To aHAamU3 MyTa-
uuit MEFV saBasiercst Hanbonee 00beKTUBHBIM JHATHOCTHYEC-
KHM KPUTEPHEM IPEeXK/e BCETO MPH HAINYUH IBYyX MyTAHTHBIX
anyjesneit, uTo BeIsBIEHO Y Oonee 98% manumenTos. [Iponemon-
CTpUpOBaHa HEOIArOMpPHUATHAS MPOTHOCTHYECKAsT 3HAUUMOCTh

HEKOTOPBIX MYTAallMil, B YaCTHOCTH, TOMO3HUTOT 10 MYTaIlHK
M694V, B 0cOOEHHOCTH, B COYETAHUH C OTIPEICICHHBIM U30TH-
oM myTanuii rera SAA1. Bmecte ¢ TeM, B pse cilydaeB HaMU
oOHapy KeHa HeMOIHas IEHETPAHTHOCTh HEKOTOPBIX MYTallHii,
TaK)Ke MCEeBI0-T0OMUHAHTHBINA THI HACJIEOBAHHS B HEKOTOPBIX
CEeMBbSX OOJIbHBIX.

INomydeHHbIe JaHHBIE MTOATBEPKIAIOT BEILYIIYIO POIb My TAIHH
rera MEFV B passutuu [1b, HeoO0X0qMMOCTh U 3HAUUMOCTH
MOJIEKYISPHBIX METOJOB JUIsS paHHEH AMArHOCTHKHM 3aboneBa-
HUS, pa3paOOTKU HOBBIX M 3()PEKTUBHBIX CIIOCOOOB JIEUCHUS U
CJIC)KCHHMS 32 COCTOSTHHEM OOJIBHBIX.

A RARE CAUSE OF HEART FAILURE IN IRON-OVERLOAD THALASSAEMIC
PATIENTS-PRIMARY HYPOPARATHYROIDISM

De Sanctis V, Borsari G, Brachi S, Gubellini E, Gamberini M.R, Carandina G.

Pediatric and Adolescent Unit and Clinical Pathology Unit; St Anna Hospital, Ferrara, Italy

The haemoglobinopathies are the most commonly inher-
ited genetic disorders worldwide; some 240.000 infants
suffering from them are born annually [11].

Homozygous -thalassaemia (TM) results form an unbal-
anced rate of normal B-globin chain synthesis. This leads
to ineffective erytropoiesis resulting in severe anaemia [1].

Optimal treatment consist of regular (every 3 to 4 weeks)
red blood cell transfusions, in order to maintain a pre-
transfusional haemoglobin (Hb) level between 9-9.5 g/dl,
and chelation therapy, to maintain the serum ferritin level
below 1500 ng/ml [11].

Most of the complications of TM are attributable to iron
overload. Excess of iron is toxic to the heart, liver and
endocrine system. In TM, 70% of deaths are the result of
cardiac failure or arrhythmia.

We report two TM patients with iron overload who devel-
oped heart failure as a consequence of hypocalcemia.

Case report. Case 1. A 18 years-old boy with TM was
admitted to our Unit because of cardiac failure and ar-
rhythmia. The patient had a documented past medical his-
tory of hypothyroidism, hypoparathyroidism and iron
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overload. He was not fully compliant to chelation therapy
with desferrioxamine and to calcitriol. L-therapy
[1,25(OH),D], apparently, was taken regularly.

On physical examination the patient had an irregular pulse
rate of 110 beats/min, a systolic blood pressure of 90/40 mmHg.
The neck vein were distended and cardiac auscultation revealed
tachyarrhytmia. He had also hepato-splenomegaly.

Thyroid gland was not enlarged. Signs of tetany were not
present while Chwostek’s and Trousseau’s signs were pos-
itive.

On emergency, the X-ray showed generalized cardiome-
galy and evidence of pulmonary congestion, the electro-
cardiogram and echocardiogram revealed an atrial fibril-
lation with prolonged QTc interval (0.44s) and a left ven-
tricular ejection fraction of 31%.

Initial laboratory investigations revealed reduced serum
calcium (5.4 mg/dl; normal range 8.8-10-6 mg/dl), high
inorganic phosphorous (9 mg/dl; normal range 2.5-
4.5 mg/dl) and a undetectable PTH level.

Serum glucose, magnesium , thyroid function (FT4 and
TSH) and renal function tests were normal. Liver enzymes
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(ALT and yGT) were high (ALT = 86 IU/l, normal range
7-40 IU/ml; yGT=71 1U/1, normal range 6-65 [U/1).

The Hb level was 9.1 g/dl and serum ferritin level
3250 ng/ml (normal range 32-176 ng/ml). A diagnosis of
cardiac failure, hypocalcemia due to hypoparathyroidism
(HPT) and severe iron overload was made.

Intravenous calcium gluconate 10% along with oral cal-
citriol [1,25(OH),D: Rocaltrol 1 mg daily, in two divided
doses] were given.

Clinical signs and hemodinamics improved considerably
in the first 3 days of treatment and arrhythmia disappeared
in 9 days.

The QTc interval decreased to 0.38s and the left ventricular
shortening fraction increased to 38%. After 3 days, digox-
ins was added to the regimen and intravenous calcium glu-
conate was replaced with oral calcium supplementation.

He was discharged, after 12 days, with oral calcium, cal-
citriol (vitamin D) and L-thyroxine. Two and six months
later the patient was admitted again with cardiac failure
and in both occasions he confessed to having stopped cal-
cium and calcitriol. The serum calcium levels were low
(6.3 and 6.6 mg/dl, respectively). Intravenous calcium
gluconate and oral calcitriol improved cardiac function
after two and four days, respectively.

Restoration of calcemia resulted, after 6 weeks in an im-
provement of cardiac function (left ventricular ejection
fraction 46%).

We concluded that the patient’s heart failure was second-
ary to hypocalcemic myocardiopathy associated to severe
iron-overload.

The reversal of cardiac dysfunction, in 3 different occa-
sions, following normalization of serum calcium supported
the dominance of hypocalcemia in the ethiology of the
cardiac failure.

Case 2. A 22 years-old prepubertal patients with TM was
admitted to our Unit because of congestive cardiac failure.

In the last six days she was unsuccessful treated, in an-
other hospital, with digoxin and furosemide, but no im-
provement of heart failure occurred.

On examination, her temperature was 36.8°C, systemic
arterial blood pressure was 90/50 mmHg, pulse rate was
regular (115 beats/min) and respiratory rate was 25 breaths/
min. Cardiac examination revealed a grade 2/6 apical ho-
losystolic murmur. Chest auscultation revealed crackles
at the basilar lobe. Liver edge was palpable 3 cm below
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the right costal margin. Chwostek’s and Trousseau’s signs
were positive. Thyroid gland was not enlarged.

Initial laboratory investigations were significant for the fol-
lowing: haemoglobin level 8.2 g/dl, serum creatinine 1.2
mg/dl (normal range 0.7-1.3 mg/dl), total calcium 5.2 mg/
dl (normal range 8.8-10.6 mg/dl), inorganic phosphorous
10.2 mg/dl (normal range 2.5-4.5 mg/dl), magnesium 2.1
mg/dl (normal range 1.8-2.6 mg/dl), albumin 36 g/l (nor-
mal range 35-50 g/l) and intact parathormone level was 11
pg/ml (normal range 10-55 pg/ml). Liver enzymes (ALT)
was 120 U/l (normal range 7-40 1U/1) and serum ferritin
level was 9620 ng/ml (normal range 32-176 ng/ml).

The X-ray showed cardiac enlargement and the electro-
cardiogram revealed a prolonged QTc interval (0.45s).

Echocardiogram showed bilateral ventricular enlargement,
generalized hypokinesia, moderate mitral and tricuspid regur-
gitation and a systolic dysfunction (ejection fraction 24.4%).

A diagnosis of congestive cardiac failure, hypoparathy-
roidism and severe iron overload was made.

She was treated with intravenous calcium gluconate, oral
vitamin D (calcitriol), intensive iron chelation therapy
(Desferal given subcutaneously), blood transfusions and
diuretics (thiazides).

In the following 5-6 days, serum total calcium concentra-
tion slowly increased (7.1 mg/dl) and plasma inorganic
phosphorous concentration decreased (7.3 mg/dl).

Restoration of calcemia resulted in clinical and cardiac
improvement (left ventricular ejection fraction 38% after
3 weeks and 42%, after 4 weeks).

The patient was discharged after 34 days with oral calci-
um, vitamin D and subcutaneous chelation therapy (Des-
feral 40 mg/kg body weight, six times/week).

We concluded that the patient’s congestive heart failure
was precipitated by severe hypocalcemia, secondary to
primary hypoparathyroidism.

Results and their ddiscussion. Hypocalcemia due to HPT
is a late complication of iron overload in TM patients [3,4,6,7].
The Italian working group on endocrine complications in
non endocrine diseases (Coordinator: V. De Sanctis) in 1994
reported a prevalence of HPT in 3.6% of 1661 TM patients.
Their mean age at diagnosis was 18.7 years [6].

Hypocalcemia follows as a consequence of iron deposi-
tion in the parathyroids. The majority of patients have mild
disease, with parasthesias, while in the more severe form
tetany, seizures or cardiac failure may occur [5,11].
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The biochemical abnormalities associated with HPT are
hypocalcemia, hyperphosphatemia and reduced urinary
calcium excretion. Alkaline phosphatise activity is usual-
ly normal or relatively low. PTH concentrations are low
or undetectable [1].

Acute and chronic hypocalcemia has been associated with
myocardial dysfunction in numerous studies and case re-
ports [2,8,9].

Nevertheless hypocalcemic cardiopathy, due to HPT, is a
very rare condition in TM patients. We found only one
report of a 25 years-old man with TM who develop heart
failure associated with HPT [9].

Calcium plays a key role in the maintenance and regulation
of normal cardiac function. Extra-cellular calcium is indis-
pensable for the contractile process since the sarcoplasmatic
reticulum is unable to maintain a sufficient amount of cal-
cium to trigger myocardial contraction [2,5,8,10].

In the last 20 years, we observed a hypocalcemic cardiopa-
thy in 2 out of 38 (5.2%) severely iron-overloaded TM pa-
tients. Calcium supplementation and vitamin D induced
correction of hypocalcemia and improvement of cardiac
functions. The positive effects were quite clear in the case
report 1. In fact, cardiac failure, which initially was resist-
ant to conventional therapy, resolved with the correction of
hypocalcemia. The recurrence of signs and symptoms, sec-
ondary to a poor compliance to the treatment (oral calcium
and vitamin D), further on support these conclusions.

In conclusion, our observations stress the importance of a
regular iron chelation therapy, adherence to treatment of
endocrine complication and regular follow-up of TM pa-
tients with hypocalcemia.
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SUMMARY

A RARE CAUSE OF HEART FAILURE IN IRON-OVER-
LOAD THALASSAEMIC PATIENTS-PRIMARY HY-
POPARATHYROIDISM

De Sanctis V, Borsari G, Brachi S, Gubellini E, Gam-
berini M.R, Carandina* G.

Pediatric and Adolescent Unit and Clinical Pathology Unit;
*St Anna Hospital, Ferrara, Italy

Hypocalcemia due to hypoparathyroidism (HPT) is a late com-
plication of iron-overloaded patients with -thalassaemia ma-
jor (TM). The majority of patients have mild disease with par-
asthesias, while in the more severe form tetany, seizures or car-
diac failure may occur. In the last 20 years we observed heart
failure in 2 out of 38 (5.2%) TM patients (aged 18 and 22 years)
with hypocalcemia secondary to HPT associated to iron over-
load. Calcium supplementation and vitamin D induced correc-
tion of hypocalcemia and resulted in an improvement of cardi-
ac function. Calcium plays a key role in the maintenance and
regulation of normal cardiac function. Extra-cellular calcium is
indispensable for the contractile process since the sarcoplas-
matic reticulum is unable to maintain a sufficient amount of
calcium to trigger myocardial contraction. In conclusion, our
observations stress the importance of a regular iron chelation
therapy, adherence to treatment of endocrine complication and
regular follow-up of TM patients with hypocalcemia.

Key words: B-thalassaemia major, iron overload, hypocalcemia,
heart failure.

PE3IOME

PEJIKHAM CJIYYAN CEPIEYHOM HEJOCTATOYHOC-
THU Y IALMEHTA C TAJJACCEMUEM NEPETPY KEH-
HOI'O KEJE30M — NEPBUYHBINA TUNONAPATUPE-
OUJIU3M

Je Cankrtuc B., Bopcapu /I:x., Bpaku C., I'yoenaaunn E.,
T'am6epunu M.P., Kapanauna k.

bonvnuya Ceamoii Annvl, neouampuieckoe u noopocmKogoe
omoenenue, omoeneHue KiuHuveckou namonozuu, Peppapa,

Umanus

T'unokanpieMus, 00yCIIOBICHHAs THIIONAPaTHPEOUTN3MOM
(I'IIT), sBnsieTcst MO3AHUM OCJIOKHEHHEM Yy OONBHBIX 0OOJb-
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moi B-TamaccemMueil, neperpyXeHHBIX KeJle30M. Y OOIbIInH-
cTBa 0OJIE€3HB MPOTEKAET JIETKO C MapecTe3neil, Torna Kak B
Oonee TSDKENBIX CIydasX MOTYT MPOSBUTHCS TE€TAHHS, CY/O-
poru, cepliedHas HeloCTaTOYHOCTh. 3a mocneanue 20 et Mbl
HaOII01aNN CepIeuHYI0 HEJOCTaTOUHOCTD y 2-X U3 38-1 (5.2%)
MalUeHTOB ¢ 0OJbIIOI Tamaccemueii (B Bo3pacte ot 18 1o 22
JIeT) ¢ TUIOKanbplieMuel, BropuyHoi B otHomenun ['TIT, ac-
COIIMMPOBAHHOTO C Teperpy3Kkoii xene3oMm. JJobaBka KaabIus
n BuTamMuHa /| 00ycrnoBuia KOppeKInio THIOKAIbIIEMUH U IIPHU-
Bela K yIydIIeHHio cepaedHoil ¢pynkunu. Kanpumit urpaet

MEJULIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

KITIOYEBYIO POJIb B COXPaHEHHUH U PETYIIALUN HOPMAJIBHOM cep-
JeYHON (DYyHKIUU. DKCTPALCIUTIONSPHBIA KaJIbIHH SBISCTCS
HEOOXOIUMBIM JUTSI KOHTPAKTHIIBHBIX IMTPOLIECCOB, TaK KaK cap-
KOTUTa3MaTHYECKUH PETUKYIyM HE B COCTOSHHH COXPaHSATHh
JIOCTAaTOYHOE KOJIMYECTBO KAJIBLUS, YTOOBI 3aITyCTUTh MBIIIIEY-
HOE COKpauleHne. B 3axkmouenne, Hamm HaOIIOIEeHUS TOI9ep-
KHBAIOT 3HAUYCHHE PETYISAPHON XeNaluu jKeie3a, HeoOXoau-
MOCTH JICYCHHS DHIOKPUHHBIX OCIOKHEHHU M PETYISIPHOTO
MOHHTOPHHTA OOJIBHBIX OOJBINON TamacceMHuell ¢ THIOKalb-
LIUEMUEH.

Editorial Board thanks Company "'Pfizer" for their assistance
in publishing this special issue.

Peoakyusn yncypuana evipasrcaem onazooapunocmov komnanuu "lghaiizep"
3a OKa3anue NOMoOuiU 8 U30aHuU OAHHO20 HoMepda.
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