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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

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 CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 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. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. 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.

6. 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 in tiff format.

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).

7. 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.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor 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.

10. 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.

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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HAYKA

IVANE JAVAKHISHVILI TBILISI STATE UNIVERSITY IS 100 YEARS OLD

Ivane Javakhishvili Tbilisi State University
is the firs-ever national university in Georgia
and in the Caucasus. It was founded in January
26, 1918.

In 1989 the Thilisi State University (TSU)
was named after its founder, Ivane Javakhishvili.
TSU offers a wide variety of degree programs
at undergraduate, graduate and doctoral levels
and short courses offered in English language,
attracting students from all over the world. The
internationalization of TSU is fast-paced and
aims at creating multicultural environment that
will enhance teaching and research opportunities.
TSU promotes the equal access opportunity to
education and believes in engaging and valuing
all students and staff.

With 100-year history of successful achieve-
ments, TSU is ranked today at the top 2% of
the world universities (359) by the U.S News &
World Report-Best Global Universities Ranking
(2017); Times Higher Education World Univer-
sity Ranking (2016) — 801+;

TSU is the leading research university in Geor-
gia with over 200 research projects and about 500
publications in journals with high impact factors.

TSU is in a leading position by the number
of implemented projects, winning the grants an-
nounced by the Shota Rustaveli National Science
Foundation in 2017: out of 86 funded projects,
45% were from TSU.

Thilisi State University holds the leading posi-
tion in Education research scholarship competi-
tions among the PhD Students: out of 40 funded
projects, 14 (35%) were from TSU.

Up to 22 000 students are carrying on with
their studies in 67 BA, 95 MA, 51 PhD and 3
One-step Medical and Dentistry and vocational
programs at TSU.

Along with bachelor’s, master’s and doctoral
degree programs, the Tbilisi State University also
implements higher vocational education, as well
as short and long-term certification programs.
Based on close cooperation with foreign univer-
sities, Georgian students have opportunities to
© GMN

participate in exchange and joint international
educational programs and gain double academic
degrees.

Tbilisi State University is an active member
of leading international education networks and
is proud of its alumni - prominent professors,
scientists and professionals, who have success-
fully integrated into the European community and
gained the recognition worldwide.

The University has over 300 000 alumni.

Studies and research activities are carried out
at seven faculties and sixteen research institutes.

The Faculty of Medicine is one of the most
active faculties of TSU.

The Faculty has more than 40 affiliated clinics
and hospitals for clinical practices.

TSU Faculty of Medicine, together with Geor-
gian Medical Association, publishes an online
Journal “Translational and Clinical Medicine —
Georgian Medical Journal”.

There is an actively functioning Students’
Scientific Board at the Faculty. Our students are
members of EMSA (European Medical Students’
Association). Students’ Scientific Board, together
with EMSA-TSU has been organizing two re-
gional and one University Conferences annually,
summer and winter seminars for students and
young scientists.

The Faculty has 1700 Students, including
over 500 foreign students, 90 academic staff;
Educational programs: BA 1, One-Cycle Educa-
tional Program — 3 - including English language
program, MA-2, PhD -3;

One-Cycle Educational Programs, “Medi-
cine” (Georgian, English) - Goals of the Pro-
gram: The program aims at providing students
with the knowledge consistent with the modern
international medical standards and developing
appropriate skills.

The educational program provides students
with knowledge and skills in the following areas:
Scientific Basis of Medicine; Clinical knowledge
and skills; Population Health and Health Systems;
Professional Values, Ethics and Behaviour; Com-
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munication skills; Critical thinking and scientific
research; Information management.

One-Cycle Educational Program ,,Den-
tistry” - Goals of the Program: to provide the
students with the education and help develop
professional skills in accordance with the in-
ternational medical standards; training of the
highly qualified dentists, whose professional
activities will contribute to raising the levels
of dental services, oral disease prevention and
health improvement. Development graduates’
observation, ability of logical analysis of the
observed signs and symptoms, in order to as-
sess the whole pathogenetic process, to plan and
approve comprehensive dental treatment plan
and patient management tactics. Also, graduates
should acquire a basic manual skill, which will
provide conducting of prophylactic and treatment
measures by specialists trained at the program of
general dentistry.

PhD Program - Clinical and Translational
Medicine - Goals of the Program: to provide PhD
students with a deep modern knowledge about
etiology, pathogenesis, diagnostics, prognosis and
treatment of the pathologic conditions;

To develop in doctoral students ability of criti-
cal analysis of literature data and of the results of
their own research, aptitude for making logical
conclusions - using the principles of evidence-
based medicine;

To develop qualified researchers capable
of conducting independent and collaborative
scientific work and future faculty members for
successful academic careers.

PhD program - Public Health and Epide-
miology - Goals of the Program: the primary
goal of the program is to help a doctoral student
to get outstanding and innovative knowledge in
the field of public health, health care management
and epidemiology. Respectively, with the subject
of scientific interest and research a doctorant will
get the latest information, deepen knowledge
and improve professional skills in the following
areas: biostatistics; study of the phenomenon
of health in population; environmental health;
national health policy, evidence-based public
health; priorities of public health and health

care management; assessment of population’s
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and community’s health needs; health services
administration; primary health care management;
information technology in healthcare; bioethics,
health care legislation and patient’s rights in the
sphere of healthcare; epidemiology of commu-
nicable and non-communicable diseases, immu-
nological epidemiology;

PhD Program -Translational Biomedicine
(Direction — “Hepatology”) - Goals of the Pro-
gram: to provide PhD students with a deep mod-
ern knowledge in liver morphology and surgery
related to liver morphogenesis, regeneration and
cholestasis.

To contribute to responding to the challenges
of the fundamental and regenerative hepatology,
improve existing treatment methods and develop
new clinical approaches;

To fill the gap between fundamental biological
and clinical researches and promote the introduction
and development of the translational research in the
bio-medical field at TSU.

To improve the quality of research and educa-
tion, develop skills in doctoral student in critical
analysis concerning literature data and the results
of their own research, abilities to make logical
conclusions - using the principles of evidence-
based medicine;

To support the internationalization of the sci-
entific research and improvement of the knowl-
edge and skills of PhD students and academic
staff through the promotion of inter-institutional
cooperation and optimal exploitation of existing
scientific potential.

To train qualified researchers able to conduct
independent and collaborative scientific work
and future faculty members worthy of successful
academic careers.

MA programs - Public Health (Georgian,
English) - Goals of the Program: deep and thor-
ough study of fundamental issues of health care
organization and management, development of
analytical thinking and deepening of practical
skills, namely: the basic demographic and social
trends of Georgia, national health care policy,
health care strategic development plan, the health
care priorities, other countries’ health care sys-
tems, organization of health care system in Geor-
gia, structure of the system, the primary health
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care system management, hospital management,
organization of health care among specific popu-
lation groups, evaluation of needs of population
in the sphere of health care, providing of medi-
cal services to the medical market, procurement
of medical services, health care legislation, et.
Program aims: Mastering of basic theoretical,
methodological and research principles of Public

Prof. Gia Lobzhanidze MD, PhD, ScD.
Head of General Surgery Department

Head of Scientific research and development
department

Faculty of Medicine. Tbilisi State University
Chairman of the Board of Directors, Geor-
gian Medical Association.

Health; Learning of professional and contextual
issues related to the practice of Public Health

Bachelor Programs ,,Occupational Thera-
py”’ - Goals of the Program: to prepare competent
(with related professional knowledge, skills and
attitudes) occupational therapists able to work in
any field of occupational therapy practice using
evidence based and ethical approach.

Zaza Khachiperadze MD, PhD Student
Senior Specialist at the Scientific Research
and Development Department,

Faculty of Medicine. Thilisi State University
Secretary General, Georgian Medical As-
sociation.

POSTGRADUATE MEDICAL TRAINING COURSES ON DIABETES - SHORT HISTORY

The European Association for the Study of
Diabetes (EASD) was founded in 1965 in Mon-
tecatini, Italy and is governed by an Executive
Committee which in turn reports to the members
who meet once a year during the EASD Annual
Meeting. The EASD Annual Meeting is held each
year in a major European city and is attended by
some 16 000 people. In addition to this major
international meeting, the largest medical meeting
on diabetes and its complications in the world,
the European Association for the Study of Dia-
betes has a long history of organizing innovative
clinical postgraduate courses on diabetes both in
Europe as well as outside of Europe.

The first postgraduate courses were organized
during the times of Cold War under the guidance
of Jean-Philippe Assal. They proved to be very
successful and, more importantly, of great value
for the doctors who attended. For many years
EASD continued to organize 3-4 courses per year
and also went on to develop smaller, more hands-
on learning events such as the Robert Turner
Course and the Scientist Training Course. How-
ever, during the chairmanship of Prof. Leszek
Czupryniak (who has been a driving-force behind
the success of the courses for many years, having
first served as secretary of the postgraduate com-

mittee for some time before becoming chairman),
© GMN

the EASD postgraduate committee expanded
its activities dramatically, organizing up to 20
courses per year in Europe and far beyond the
European borders in the Middle East, Asia, Af-
rica and South America. It is interesting to note
that by the end of 2017, EASD will have trained
over 25 000 health care professionals in over 150
Postgraduate Medical Training Courses. Through
EASD postgraduate courses EASD helps health
care providers worldwide to keep abreast of the
rapid advancements in diabetes research and care
that in turn provide millions of diabetic patients
with updated care and treatment.

In addition to these “live” events, EASD has
developed the EASD Virtual Meeting, offering
thousands of presentations online and live-
streams of the EASD Annual Meeting as well as
postgraduate courses.

One of the main reasons behind the success
of the EASD courses is their focus on unbiased,
evidence and research based medicine which
offers modern, practical and comprehensive
knowledge on diabetes. Another important as-
pect of the courses is the maximum interaction
between faculty members and participants during
group discussions (workshops). Because of their
popularity as well as being the most useful and

practical elements of the courses for the attendees,
9



workshops have become the dominant focus of
these learning events.

Contrary to the long history of postgraduate
courses held by EASD, we have to admit that
Georgia has a short history of organizing EASD
postgraduate courses.

The first EASD course was held in Tbilisi in
October 1994 and was chaired by Prof. Andrew
J.M. Boulton. This course was based on the IDF/
WHO twinning program and was attended by
about 100 delegates. Most of these delegates
came from Georgia itself but a number also at-
tended from Armenia and Azerbaijan. Taking
into account social and economic problems of
the country at that time, the organization of this
very important course was extremely difficult.

The second EASD postgraduate course in
Georgia was held Tbilisi in May 2015 with more

ST x

Three yearthe great success of the second EASD
course in Georgia, the EASD Executive Committee
unanimously decided to once again hold an EASD
Postgraduate course, in Tbilisi, Georgia, in May
2018. This course will host 220 delegates from
Georgia and foreign countries. Ten international
speakers will participate in workshops and lectures
during the three-day programme together with lo-
cal speakers who will also be actively involved
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than 250 attendees. Apart from the delegates
from Georgia, a significant number of partici-
pants attended from other countries, including
Kazakhstan, Kyrgyzstan, Tajikistan, Uzbekistan,
Turkmenistan, Turkey, Moldova, Azerbaijan,
Russia, Armenia, Ukraine and Belarus.

In 2015, the three-day programme of the
course included 4 sessions and 9 workshops
with 11 foreign and 15 local faculty members.
The general sponsors of the course were EASD
and National Institute of Endocrinology, how-
ever, many local pharmaceutical companies also
sponsored the course, including Gold Sponsors:
Servier, Berlin-Chemie Menarini and Worwag-
Pharma; Silver Sponsors: Sanofi, IME-DC,
Novo-Nordisc, Takeda and Welfar and Sponsors:
Novartis, Asfarma, Dr. Sertus, World Medicine
and Rotapharma.

workshops was much more high than in lectures,
the upcoming event will consist almost entirely
of workshops with only two lectures to open
and to close the event. The general sponsors of
the course will be EASD, National Institute of
Endocrinology and Ivane Javakhishvili Tbilisi
State University, which celebrates its 100-th an-
niversary this year.
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MILD CASE OF INSULIN RESISTANCE IN A PATIENT
WITH TYPE 2 DIABETES MELLITUS (CASE REPORT)

Mucha A.

University Clinic of Endocrinology, Diabetes and Metabolic Disorders, Skopje, Macedonia

Type 2 Diabetes mellitus (DM) is a chronic
metabolic disorder characterized by hypergly-
cemia, insulin resistance and relative insulin
deficiency. Long-term complications of diabetes
include cardio-vascular disease, diabetic retinopa-
thy, nephropathy and neuropathy, which can result
in blindness, kidney failure, and poor blood flow
to the limbs leading to amputations. Due to these
life-threatening complications, diabetis patients are
associated with a 10 years shorter life expectancy
compared to non-diabetic population. There are rare
cases when even higher dosages of insulin are insuf-
ficient to control glycemic values. Insulin resistance
can be mild, moderate or severe.

Case report: A 46 year-old female patient was
diagnosed with DM type 2 ten years ago. At the
same time a diagnosis of concomitant acanthosis
nigricans and along obesity was established. The
patient had a family history of type 2 diabetes
(her mother and brother). For the first seven years
from the diagnosis the patient was treated with
oral anti-diabetic medications. For the first four
years on metformin 1000 mg BID monotherapy
the values of HbAlc were below 7.5%, and no
chronic diabetic complications have been re-
vealed. Subsequently, the HbAlc values started
to increase, and sulfonylurea was added to the
therapy regimen. The patient started to pay even
more attention to her eating habits, however high
blood pressure (145/95 to 155/100 mmHg) and
non-proliferative retinopathy were diagnosed.
We included ACE-inhibitor enalapril (10 mg QD)
in her therapy, and the retinopathy was closely
monitored. Because of her diabetes and comor-
bidities, we evaluated the patient for Polycystic
Ovary Syndrome (PCOS). The hormone values
(estrogen, FSH, LH) were within normal ranges.
She had regular menstrual cycle and the ultra-
sound of the ovaries detected no cysts. A physical
examination was also performed and there was no
expressed hirsutism. During the next two years,
© GMN

the HbAlc values stayed within the range of
7-8%, and the blood pressure was normalized. At
the seventh year after the diagnosis of diabetes,
her glycemic values rapidly increased (FPG: 10.5
- 11.5 mmol/L, PPG: 14 - 17 mmol/L). The patient
refused to start the advised insulin therapy and
continued with the previously prescribed regi-
men. By the next follow-up visit, her metabolic
control had worsened: HbA 1¢c was 11.5%, she had
dyslipidemia, the creatinine values were above
130 mmol/L (normal values 45-109), her blood
pressure was 150/95 mmHg and the retinopathy
had progressed. After all the possible outcomes
of her disease were explained to her in detail,
she agreed to the insulin therapy. We started with
conventional insulin therapy, with two doses of
premix insulin (Insuman comb 25) 0.5 IU per kg,
with 60% of the units to be taken in the morn-
ing and 40% at night. Her BMI at that time was
31 kg/m?, and her body weight was 84 kg. To
control the blood pressure, we added thiazide
diuretic (Hydrochlorothiazide) 25 mg per day,
and increased the dosage of the ACE-inhibitor
(10 mg BID). For dyslipidemia we prescribed
20 mg rosuvastatin at night. Despite her weight
loss, the glycemic values did not improve after
starting insulin therapy. She insisted that she was
following dietary recommendations. In order to
determine the main reason for her high glycemic
values, she was hospitalized at the University
Clinic of Endocrinology in Skopje (four months
after the start of the insulin therapy). During the
hospitalization, we checked HbAlc (10.5%),
as well as blood glucose in the morning, after
meals, getting high glycemic values (FPG: 18 -21
mmol/L; PPG: 22 - 26 mmol/L). The insulin units
were increased and fast acting human insulin was
added before lunch, thus achieving a small cor-
rection of glycemic values. Due to the absence
of any significant improvements, we eliminated
human premix insulin (insuman comb 25 and fast
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acting-insulin insuman rapid), and started premix
insulin analogues novomix 30 (insulin aspart-rys)
twice a day, as well as a fast acting insulin ana-
logue novorapid (insulin aspart) before lunch. We
gradually increased the dosage of insulin up to 1.8
IU per kg of body weight, and we got slight im-
provements. Furthermore, we added metformin
1,000 mg QD. The patient was discharged in ten
days with recommendations of diet and physi-
cal activity. The patient reported a significant
weight loss within the period of next 6-8 months
(almost 25 kg), however her glycemia remained
unsatisfactory. Additional complaints included
difficulty sleeping, diarrhea, intolerance to heat,
increased heart rate at rest, and perspiration. The
patient was readmitted for a thyroid work up
and was diagnosed with hyperthyroidism. The
prescribed anti-thyroid drug therapy included
thiamazole 20 mg 2x1, B-blockers - propranolol
40 mg 2x1/2. The insulin therapy was intensified
with three doses of rapid-acting insulin novorapid
(insulin aspart), and one dose of long-acting in-
sulin levemir (detemir). We increased the units
of insulin to the scale of 2.3 IU/kg, but the set
goals for blood glucose values were not achieved.
Symptoms and signs of hyperthyroidism have
improved. HbAlc was 10.5%, the creatinine
values were slightly increased compared to the
previous hospitalization, and the retinopathy
had progressed, particularly in the right eye.
Because of the progress of the retinopathy, laser
photocoagulation was performed on the patient’s
right eye. Even with relatively high daily insulin
dosage, the glycemic values were not satisfac-
tory, so we changed the insulin regimen again
and started with 3 daily injections of human
rapid acting insulin (insuman rapid) and 2 doses
of human intermediate acting insulin (Humulin
N-Insulin isophane). With this insulin regimen,
the patient was receiving a total of 130 insulin
units per day, with a low carbohydrate diet. With
this insulin therapy, as well as metformin (2000
mg per day), we achieved satisfactory glycemic
values, and in 4 months the HbA1c reached 8%.
One year after the start of therapy for hyperthy-
roidism, because of remission of the disease, we
stopped the therapy, although the need for high

insulin dosage remained.
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This is the case report of a mild insulin re-
sistance in a female patient. No antibodies were
tested. However, the patient was obese at the
beginning of the insulin therapy, had acanthosis
nigricans and did not respond to the initial regi-
men of insulin therapy. After a few changes in
the insulin therapy and dosage in the hospital
environment, a satisfactory glycemic control was
achieved. At the moment, the patient is stable
with 130 insulin units per day, despite her weight
of only 60 kilograms.

Type 2 Diabetes Mellitus (T2DM) is a condition
that results from an imbalance between insulin sen-
sitivity and secretion, leading to the development of
hyperglycemia following diminished insulin secre-
tion by pancreatic beta cell on the background of
insulin resistance [5]. The role of insulin resistance
in type 2 diabetes could be an important part of the
course of the patients diabetes in our case report,
especially considering the fact that she presented
with concomitant acanthosis nigricans and obesity
at the beginning [3]. In addition, a family history of
T2DM is another risk factor for insulin resistance
in the case of our patient [1]. Studies have shown
that patients with family history of T2DM are at a
higher risk of insulin resistance than those without
[2,4]. Severe insulin resistance, where exceptionally
large amounts of insulin are required, is usually re-
lated to syndromes that can be divided into distinct
phenotypes. Type A insulin resistance is due to the
insulin receptor absence or dysfunction, while Type
B is due to the autoimmune-mediated disruption
of the insulin receptor. Severe insulin resistance
as a whole is rare entity, although the study of the
syndromes and manifested genetic conditions has
led to valuable insight into the different physiologi-
cal mechanisms. Despite this, we still do not know
the full picture, and treatment options remain non-
specific and limited. There has been some reported
success with all sub-types by using agents such as
biguanides, thiazolidinediones, phenytoin bezafi-
brates and vanadium salts. Essentially, all of them
work on different downstream pathways to improve
insulin sensitivity.

Conclusion: In this particular case, which
can be considered as a mild insulin resistance, no
immunosuppressive therapy was utilized, since
we managed to achieve glycemic control with
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moderately high doses of insulin. Oftentimes pa-
tients with mild insulin resistance get overlooked
by the health practitioners and lost in the system.
The discussions should be focused on the issues
of when it is important for specialists to recog-
nize insulin resistance and what to consider as a
primary treatment in obese patients with insulin
resistance symptoms and signs.
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SUMMARY

MILD CASE OF INSULIN RESISTANCE
IN A PATIENT WITH TYPE 2 DIABETES
MELLITUS (CASE REPORT)

Mucha A.

University Clinic of Endocrinology, Diabetes
and Metabolic Disorders, Skopje, Republic of
Macedonia

Diabetes mellitus type 2 is a chronic metabolic

disorder characterized by hyperglycemia, insulin
© GMN

resistance, and relative insulin deficiency. There
are rare cases when even higher doses of insulin
are insufficient to control the values of glycemia.
The insulin resistance can be mild, moderate or
severe.

Authors present a clinical case report of a mild
insulin resistance in a 46 year-old female patient
with clinical symptoms of insulin resistance
(including obesity), treated for seven years with
oral antidiabetic drugs. Because of poor glyce-
mic control and diabetes complications, insulin
treatment was suggested. Glycemic control was
not acheived with different types of insulin at the
initial stage of the insulin therapy. The patient
was hospitalized and after regimen adjustment
with various insulin combinations, glycemic
control was achieved with 2 insulin units per ki-
logram (130 IU per day in total), while the patient
weighed 60 kilograms.

In the presented case, which can be considered
a mild insulin resistance, the satisfactory glycemic
control was established with use of moderately high
doses of insulin. Oftentimes people with mild insu-
lin resistance get overlooked by the doctors and lost
in the system. The discussions should be focused
on the issues of when it is important for specialists
to recognize insulin resistance and what to consider
as a primary treatment in obese patients with insulin
resistance symptoms and signs.

Keywords: insulin resistance, Diabetes mellitus
type 2.

PE3IOME

JIET'KAS CTEIIEHb MHCYJIMHOPE3HU-
CTEHTHOCTHU Y IIMIUEHTA C CAXAP-
HBIM TUABETOM THIIA 2 (CTYUAHN U3
ITPAKTHUKN)

Myua A.

Ynueepcumemckas kaunuka 3HOOKPUHONOSUU,
ouabema u memabonuyeckux Hapyuerui, Cro-
nve, MaxedoHnus

Caxapublif Auaber Tumna 2 - XpoOHUYECKOe

MeTaboIMYecKoe 3a00IeBaHNE XapaKTEPU3yeTCs
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MHCYJIMHOPE3UCTEHTHOCTBIO U €€ OTHOCUTEIILHOU
HEJI0CTATOYHOCTBIO MJIM IIPEUMYIIECTBEHHBIM
ne(QeKTOM CEeKpeIMH WHCYIUHA ¢ MHCYIUHOpPE-
3UCTEHTHOCTBIO UJU O€3 Hee, B PE3YyNbTaTe Yero
pa3BHUBacTCs runeprimkeMus. Berpedarores
CJIy4au, KOIJla BBICOKHE J103bI BBOIUMOIO UHCY-
JIMHA HE MPUBOIAT K HOPMAJIU3ALUH ITIMKEMUU.
1o Bceli BEpOSTHOCTH, 3TO CBA3aHO CO CTEIEHBIO
MHCYTMHOPE3UCTEHTHOCTH, KOTOPasi MOXKET OBITh
JIETKOMU, CPETHEH U TSAKEIION.

B crarbe onvcaH KIMHUYECKUN CIIy4Yai KEeH-
IIUHBI, OOMBHON CaxapHBIM JAMA0ETOM THIIA 2,
KOTOpasi Ha IPOTS)KEHUH 7 JIET JIeYnsach pas-
JIMYHBIMU KJIACCaMU aHTUTUIIEPIIINKEMUYECKHUX
MEPOpATbHBIX MPENAPATOB, OJHAKO CTOMKOM
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KOMTIICHCAITNH [TTMKEMUH IOCTUTHYTh HE Y/IAIOCh,
MAIUEHTKY MPUIILIOCH IEPEBECTH HA UHCYTHHO-
Tepanuio. ApoOUPOBAHEI pa3HbIE CXEMbI HHCY-
nuHOTepanuu. CyOKOMITeHCAIHS THIIEPIITHKEMUT
JOCTUTHYTA JIUIIH Ha BBICOKUX J03aX WHCYIIMHA.

[IpencraBineHHbI KIMHUYECKUIN CIy4dail Jie-
MOHCTPHUPYET MPOOIEMBI JICUCHUSI CaXapHOTO
nuabeTa TUMa 2 ¢ BBIPAXKCHHOW MHCYIMHOpE-
3UCTEHTHOCTHIO. [locne rocmuTanu3anuu, B
pe3yapTare HEeOJHOKPATHBIX MOMBITOK yAAIOCh
JOCTHYh IIEJEBBIX MOKa3aresieil MINKeMUu U
yperyJIMpOBaHus PE3UCTCHTHOCTH B OTHOIIICHUH
WHCYJIMHA BRICOKUMH ero no3amu (2 [U/kg, B cym-
me 130 IU B neHb), HECMOTpPsI HA HOPMAJIbHBIN
Bec nmanueHTku (60 kr).
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DIABETIC NEPHROPATHY IN PREGNANT WOMEN WITH TYPE 1 DIABETES
(MULTIPLE CASES REVIEW AND DISCUSSION)
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Pregnancy in women with pre-existing dia-
betes is associated with a doubled, or even up to
four-fold increased risk of preeclampsia, preterm
delivery, and perinatal mortality compared to the
risk observed in a background population [1].

Diabetic nephropathy (DN) is a progressive
disease that affects about one third of diabetic
patients and is among the most frequent causes
ofthe end stage renal disease (ESRD) worldwide
[2]. The first clinical sign of DN is microal-
buminuria (urinary albumin excretion (UAE)
rate between 30 and 300 mg per 24 hours). If
microalbuminuria is not properly treated, it
advances into overt nephropathy, characterized
with proteinuria, hypertension, gradual decline
in the glomerular filtration rate, and renal failure.

In the random population, DN is present in up
to 7% of women with type 1 diabetes mellitus
(TIDM), and it represents the most common
chronic kidney disease occurring in graviditas
[2,3], complicating between 2.5% and 5% of
T1DM pregnancies [4, 5]. Although maternal
and perinatal morbidity and mortality rates in the
pregnancies complicated with DN have declined
over time, pregnancy related health complications
are still more common in women with DN com-
pared to those observed among diabetic women
with normal UAE rates.

On the other hand, preeclampsia is generally a
leading cause of both maternal and fetal morbidity
and mortality [6,7]. This syndrome affects between
2% and 7% of pregnancies among non-diabetic
women in developed countries [8,9]. When it
comes to the pregnant women with a developed
glucose metabolism abnormalities, it is important
to point out that both pre-gestational and gestational
diabetes further increase the risk of preeclampsia
development. Preeclampsia is also the most frequent
complication of pregnancy in women with DN, and
© GMN

it seems to be related to the degree of proteinuria
detected in the early pregnancy [10].

Preeclampsia is diagnosed among women
presenting with new onset hypertension and
proteinuria during the second half of pregnancy,
but can also be diagnosed in the absence of pro-
teinuria in hypertensive women with pulmonary
edema, progressive renal insufficiency, impaired
liver function, thrombocytopenia, or new onset of
cerebral or visual disturbances [11]. Preeclampsia
represents a risk factor for the future cardiovascu-
lar disease and stroke [12,13]. Delivery is the only
known cure for preeclampsia, while the effective
prevention strategies are still lacking.

Women with the developed DN are exposed
to an increased risk of renal failure (both during
and after the pregnancy), as well as of increased
cardiovascular morbidity and mortality rates.
A level of proteinuria typically rises during the
pregnancy but usually decreases to the near-
pre-pregnancy range after giving a birth [14,
15]. Although a temporary decline in the renal
function during gestation is a common finding,
it seems that pregnancy does not have an influ-
ence on ESRD progression. However, this grossly
depends upon a degree of pre-pregnancy renal
impairment. Generally, pregnancy outcome is
favorable in women with the mild elevation in
serum creatinine level (less than 124 pmol/l), a
low level of proteinuria (less than 1 gram per 24
hours), and a normal blood pressure. Conversely,
the serum creatinine level greater than 176 umol/l
and severe hypertension, proteinuria in the ne-
phrotic range, and/or pre-existing cardiovascular
disease are associated with a higher risk of an
adverse maternal and fetal outcomes [16].

At the same time, DN may adversely af-
fect the outcome of pregnancy through various
mechanisms. These include a development of
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severe hypertension accompanied by the maternal
renal function deterioration, the preterm delivery
caused by high maternal blood pressure and pre-
eclampsia, and the fetal growth restriction and
distress caused by the placental dysfunction [2].
Additionally, the severe congenital malformations
have been described with a higher prevalence in
newborns born to women with DN compared to
those born to the diabetic women with normal
renal function [17], but this may also be, at least
partly, attributed to the poorer metabolic control
in the early pregnancy.

As it has been mentioned, the preeclampsia is
characterized by hypertension and proteinuria,
and women with microalbuminuria or overt ne-
phropathy diagnosed before the pregnancy are
at an increased risk of developing preeclampsia,
and may already present with an elevated blood
pressure in the early pregnancy. Preeclampsia
develops in up to two thirds of women with DN,
especially in the presence of reduced kidney
function, hypertension at the pregnancy start, or
anephrotic range proteinuria [2]. Likewise, in the
case of overt nephropathy presence, women with
T1DM and microalbuminuria are also exposed to
an increased risk of developing preeclampsia in
comparison to TIDM women with normal UAE
rates. Nevertheless, women with T1DM and DN
are usually characterized by the higher rates of
UAE, blood pressure, and glycated hemoglobin
(HbA ) levels in an early pregnancy compared to
T1DM women who did not develop preeclampsia
[18]. The signs of vascular dysfunction accom-
panied by both increased oxidative stress and
reduced antioxidative activity are usually pres-
ent in TIDM women with preeclampsia [2, 19,
20]. Additionally, preeclampsia in women with
T1DM is also associated with an elevated level
of anti-angiogenic factors in the third trimester of
graviditas [21]. The pathogenesis of preeclamp-
sia development in TIDM women with overt
nephropathy or microalbuminuria includes the
presence of endothelial dysfunction, an impaired
maximal vasodilation, and the increased levels of
prorenin and cardiac overload markers [22-24]. It
is worth mentioning that all these abnormalities
are capable of being modulated by an appropriate

antihypertensive treatment.
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Although maternal and perinatal morbidity
and mortality associated with DN complicated
pregnancies are steadily declining over time, a
growing number of TIDM women with devel-
oped DN willing to accomplish their parental
potential require further strategies aimed at the
reducing burden associated with these high-risk
pregnancies.

The aim of this paper is to show the impact
of DN on maternal and fetal outcomes in women
with TIDM, through presentation of the cases
from a real-world clinical practice.

Case 1. Worsening of diabetic nephropathy
and proteinuria during the pregnancy: A thirty-
two year old TIDM woman at the 6™ gestational
week of twin pregnancy was referred to our clinic
by the regional hospital. She had an eighteen year
history of diabetes and had been treated with the
basal/bolus insulin regimen with a long-term
poor glycemic control. Three years prior to the
pregnancy she was diagnosed with DN, with a
proteinuria level of 625 mg per 24 hours and a
serum creatinine of 119 pmol/l. She had been
treated with an angiotensin-converting enzyme
(ACE) inhibitor which was replaced with meth-
yldopa after the graviditas was confirmed. Patient
also had an established non-proliferative diabetic
retinopathy. During the course of pregnancy the
proteinuria was gradually increasing (200, 941,
1111, 1644, 2461 and 6485 mg per 24 hours at
the 6™, 17h, 22 25% 320 and 35% gestational
weeks, respectively), while at the same time
the serum creatinine level was also gradually
elevating (78, 91, 93, 99, 127 and 138 pmol/l at
the same respective weeks), with the parallel im-
provement in the glycemic control (HbA  of 7.0,
6.4 and 5.8 % at the 6™, 22" and 32 gestational
weeks, respectively), and the optimally controlled
blood pressure. Based on the obstetric indications
the Caesarean section was performed at the 35%
week of gestation with the birth of male (body
mass of 2590 g, body length of 45 cm and Apgar
score of 8/9) and female (body mass of 2150 g,
body length of 45 cm and Apgar score of 6/7)
twins. Both newborns suffered from a second
grade respiratory distress syndrome and neonatal
jaundice. Six months after delivery, patient had a
proteinuria level of 2740 mg per 24 hours, serum
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creatinine of 89 umol/l and HbA | of 6.6%. Seven
years after delivery patient was presenting with a
proteinuria level of 150 mg per 24 hours, serum
creatinine of 80 umol/l and HbA  _of 7.5%.
Case 2. Diabetic nephropathy and preeclampsia:
A twenty-six year old TIDM woman in the first
trimester of pregnancy was referred to our clinic
by the regional hospital. She had a twenty-three
year history of diabetes and was treated with the
insulin pump for the past two years. The diagnosis
of DN was established at the age of thirteen, and
the last measurement of a proteinuria level prior to
the pregnancy was 647 mg per 24 hours. She also
had a history of proliferative diabetic retinopathy
treated with the laser treatment, and the clinical
signs of diabetic polineuropathy. She was also tak-
ing levothyroxine due to a primary hypothyroidism.
Prior to the pregnancy she was treated with ACE
inhibitor which was subsequently replaced with
methyldopa. During the course of pregnancy the
proteinuria was gradually increasing (2100, 2200
and 5000 mg per 24 hours in the first, second and
third trimester, respectively), with an increase in the
serum creatinine levels observed only during the
last trimester (85 umol/1), followed by a suboptimal
glycemic control (HbA  0f7.0,6.7 and 6.8 % in the
first, second and third trimester, respectively), and
the satisfactory controlled blood pressure. However,
due to the superimposed preeclampsia development,
the Caesarean section was indicated, and a newborn
(body mass of 3290 g, body length of 49 cm and
Apgar score of 7/8) was delivered at the 34™ gesta-
tional week. Six months after delivery, the patient
had a proteinuria level of 5200 mg per 24 hours,
serum creatinine of 89 umol/l and HbA  of 7.1%.
Two years after delivery patient was presenting with
a proteinuria level of 2420 mg per 24 hours, serum
creatinine of 83 umol/l and HbA  _of 7.3%.
Case 3. Worsening of diabetic nephropathy
and renal failure during the pregnancy: A twenty-
one year old TIDM woman at the 24™ gestational
week was referred to our clinic by the regional
hospital. The diagnosis of diabetes was made at
the age of three, and she was treated with the
basal/bolus insulin regimen. She was presenting
with the adavanced stages of the chronic micro-
vascular complications of diabetes (DN with pre-

terminal renal insufficiency and the proliferative
© GMN

diabetic retinopathy resulted in blindness). The
previous pregnancy was artificially terminated at
the 16™ gestational week due to the safety con-
cerns caused by the maternal kidney failure. At
the presentation, the serum creatinine level was
398 umol/l, while the proteinuria was 2470 mg
per 24 hours. At the 30" gestational week, the se-
rum creatinine level increased to 440 pmol/l and a
proteinuria level raised to 5000 mg per 24 hours.
Due to the fetal growth retardation, the Caesar-
ian section was performed with the delivery of
a live newborn. The postpartum kidney function
(the serum creatinine level of 456 pmol/l) was
requiring the initiation of a hemodialysis treat-
ment. Three years after the delivery patient died.

Conclusion. Although maternal and perinatal
morbidity and mortality in the pregnancies compli-
cated with DN are becoming less common, the cases
similar to those presented in this paper are a warning
that this condition still can seriously jeopardize both
pregnant woman and her offspring.

The adequate pre-pregnancy counseling and
a tailored approach to the treatment of women
with DN during the pregnancy are crucial for
an avoidance of the adverse maternal and fetal
outcomes. Intensive glycemic control, optimal
antihypertensive treatment, and perhaps a low-
dose aspirin therapy, are of great significance
before the conception among the women with
overt nephropathy or microalbuminuria [2]. As
far as the renal outcomes are concerned, a risk of
pregnancy-induced decline in the maternal kid-
ney function leading to ESRD during graviditas
or shortly afterward, can be the most precisely
predicted by the pre-pregnancy serum creatinine
level greater than 176 umol/1 [16]. Additionally,
the screening for diabetic retinopathy and a laser
treatment, if indicated, are also important, since
the progression to severe diabetic retinopathy
is prevalent during the pregnancy, especially in
those women with the higher blood pressure and
DN in the early pregnancy [25]. The optimal treat-
ment of women with DN during the pregnancy
includes a strict glycemic control (HbA | less than
6.0%), intensive antihypertensive treatment with
pregnancy-friendly drugs with the target value of
blood pressure at least below 135/85 mmHg, the

maintenance of UAE rate under 300 mg per 24
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hours, and most likely a timely low-dose aspirin
initiation [2]. The close obstetric monitoring is
highly important in these high-risk pregnancies.

The future large-scale randomized clinical tri-
als should address some of the issues regarding
the proper pharmacological treatment of TIDM
women with overt nephropathy and microalbu-
minuria in both pre-conception period and during
the pregnancy.
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SUMMARY

DIABETIC NEPHROPATHY IN PREG-
NANT WOMEN WITH TYPE 1 DIABETES
(MULTIPLE CASES REVIEW AND DIS-
CUSSION)

"Popovic D., 'Pejakovic S., ’Rankov O.,
IStokic E., 'Mitrovic M.

!Clinic for Endocrinology, Diabetes and Meta-
bolic Disorders, Clinical Center of Vojvodina,
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of Novi Sad, Serbia

Pregnancy in women with pre-existing dia-
betes is associated with a doubled, or even up to

four-fold increased risk of preeclampsia, preterm
© GMN

delivery, and perinatal mortality compared to the
risk observed in a background population. Diabetic
nephropathy (DN) is a progressive disease that
affects about one third of diabetic patients and is
among the most frequent causes of the end stage
renal disease (ESRD) worldwide. In the random
population, it is present in up to 7% of women with
type 1 diabetes mellitus (T1DM), and it represents
the most common chronic kidney disease occur-
ring in graviditas, complicating between 2.5% and
5% of TIDM pregnancies. Although maternal and
perinatal morbidity and mortality rates in the preg-
nancies complicated with DN have declined over
time, pregnancy related health complications are
still more common in women with DN compared
to those observed among diabetic women without
DN. The adequate pre-pregnancy counseling and a
tailored approach to the treatment of women with
DN during the pregnancy are crucial for an avoid-
ance of the adverse maternal and fetal outcomes.
This paper is highlighting the impact of DN on
maternal and fetal outcomes in women with T1DM,
through presentation of the cases from a real-world
clinical practice.

Keywords: diabetic nephropathy; preeclamp-
sia; pregnancy; type 1 diabetes mellitus.
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JIMABETUYECKASI HE®@POIIATHA Y BE-
PEMEHHOM C CAXAPHBIM TUABETOM
TUTNA 1 (KITAHUYECKHUU CJOYUYAHU "
OBCYKJIEHUE)

Monosuu /1., 'MexaxoBuu C., ’Pankos O.,
'Croknu O., 'MutpoBuy M.

Knunuueckuti yenmp Boowceoouna, Ynueepcumem
Hoeuwuii Cao, paxyremem meduyunst, 'Knunuka
9HOOKPUHONIO2UU, OUADEMA U MemAaOOIUYeCKUX Ha-
pyuenul, *Knunuka eunekonoeuu u akywepcemaa,
Cepbus

[Tpu caxapHom nuabere y OepeMEHHBIX B
CpaBHEHUH C OOILIEH MOIMYIISAIMEN YBEININBACTCS
PHUCK pa3BUTHS IPEIKIAMIICUH, TIPEXKAEBPEMEH-

HBIX POJIOB U IIEpUHATAIbHOM CMEPTHOCTHU. [{na-
19



oernueckas Hepponarus ([IH) xapakrepusyercs
MIPOTPECCUBHBIM TEUEHUEM 3a00JIeBaHMSI, BCTPE-
qaeTcs y 1/3 GONMbHBIX TMa0eTOM U SIBISITCS CAMOMA
9acTON MPUIUHOM MOCIIeIHEN cTaIuK 3a00IeBaHUSI
NoueK, 0OHApyKHUBAETCsI B 7% CITydaeB y KSHIIMH
C caxapHbIM qabeTOM THIIA |, OCIIOKHSIET TeUeHUE
OepemeHHOCTH B 2,5-5% ciyuaeB. Hecmotpst Ha
YMEHBIICHHE YHCIIA CIy4aeB 3a001eBa€MOCTH U
CMEPTHOCTH cpelr OepeMEeHHbIX U III0fa, Mpo-
O1eMbl, CBA3SHHBIE C OEpEMEHHOCTBIO, OoJiee BbI-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

paxeHHb! y xkeHmH ¢ [IH. BoBpeMs npunsThie
npopUITaKTHUECKIEe MEPOTIPUSTHSI, TIPOBEICHHEIC
710 6epeMEHHOCTH, 1 a7ICKBATHOE JICUCHNE KEHIITUH
B MEpPHOJl OEPEMEHHOCTH SIBIISIFOTCS] KITFOUEBBIM
MOMEHTOM JIJIsl UCKITFOUEHUSI HeOMaronpusTHOTO
UCXO/1a JUIsl MaTepH U IUIOJA.

B nanHO# myOiauKay mo4epKuBaeTcs OT-
puuarensHoe BiusiHue JIH Ha 310poBbe MaTepu U
IUTOJIa TIPH caxapHOM Juadere TUna | 1 aHanu3u-
PYIOTCS KIIMHUYECKUE TTOJIXO/IbI B TAKUX CITy4asiX.
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LOCAL USE OF GRANULOCYTE-MACROPHAGES COLONY STIMULATING
FACTOR IN TREATMENT OF CHRONIC DIABETIC NEUROPATHIC ULCER
(CASE REVIEW)

Karlafti E., Savopoulos Ch., Hatzitolios A., Didangelos T.

I Propedeutical Internal Medicine Clinic of AHEPA University Hospital,
Aristotle University of Thessaloniki, Greece

Individuals with Diabetes Mellitus (DM)
appear to have a higher risk of developing foot
ulcers. In patients with diabetic peripheral neu-
ropathy, the pain sensation is reduced therefore
ulcers develop in the areas under prolonged pres-
sure against the skin and underlying tissue, which
makes the foot predisposed to ulcer development,
even without any trauma [1].

Furthermore, diabetic macro- and micro-vas-
culopathy, due to ischemia also increase the risk
of developing an ulcer. 15% of individuals with
DM will develop a foot ulcer during their lifetime
[2]. These chronic ulcers are the main cause of
non-traumatic amputations in hospitalized pa-
tients with DM [3]. Most of these ulcers either
have delayed healing time or do not heal at all.
The chronic non-healing ulcers are responsible
for the 70-80% of the amputations to individuals
with DM [4]. The definitive cicatrization of the
ulcer requires the synchronization of the follow-
ing mechanisms: homeostasis, inflammatory re-
sponse, proliferation, epithelialization and tissue
remodeling. Disruptions in these mechanisms
may lead to a chronic non-healing ulcer [5,6].

Treatments that contribute to the faster healing
of the ulcer could avoid the amputation of the
patients’ limbs.

The aim of our work is to study the Granu-
locyte Macrophage-Colony Stimulating Fac-
tor (GM-CSF) effect on healing process of the
chronic non-healing neuropathic foot ulcer, when
it is applied topically.

Case Report: Sixty-five-year-old female with
15 year history of DM type 2 and a diabetic
neuropathy (peripheral and autonomous neural
system neuropathy), retinopathy, chronic renal
failure (creatinine=2,5 mg/dl), coronary artery
disease and cardiac failure, was admitted to

our Diabetes Center with a deep non-healing
© GMN

18 month old ulcer (2™ stage based on Wagner
staging) located in the middle of the right foot.

The measurement with biothesiometer was
>50V, the orthostatic and Valsalva Maneuver
tests were abnormal, Mean Circular Resultant
(MCR)=0, Standard Deviation (SD) of R-R=8,
Expiration/Inspiration (E/I) index=1,02 and
30:15 index was pathological.

The ulcer was on the plantar surface of the
right foot at the projection of the tarsal bones; it
was deep and infected despite the frequent surgi-
cal treatments. Its diameter was 5 cm, with pos-
sible fistula to the 5™ metatarsal bone, suspicious
for possible adjacent osteomyelitis (Fig. 1A).

The patient’s treatment for DM consisted
of intermediate acting-biphasic human insulin
(Mixtard 30- 100IU/ml) 501U/twice per day; her
HbAlc was 8,5%.

The patient was diagnosed with Charcot ar-
thropathy in both tarsi by a radiologist 5 years
ago. The right 4™ toe was amputated 1.5 year
ago because of osteomyelitis. Both posterior
tibial and the dorsalis pedis arteries had a well
palpable pulse.

The first blood test showed: White Blood
Cells 9.400/mm?® (50% polymorphonuclear),
Erythrocyte Sedimentation Rate 61mm the 1%
hour and CRP 20,3 mg/l. The X-ray of the right
foot (Figure 1B) showed deterioration compatible
with Charcot arthropathy at the tarsal bones and
intensive dilution of bone density at the ampulla
of the 5™ metatarsal bone with possible detach-
able fracture, without explicit findings of active
osteomyelitis.

To rule out osteomyelitis diagnosis, the patient
subsequently underwent the scintigraphy.

Initially, the patient recieved the autologous,
labeled with *™Tc-HMPAO white blood cells

scintigraphy, using the following technique: blood
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Fig. 1. a) ulcer of plantar foot surface in diabetic patient, diameter 5 cm,
before the treatment with growth factor, b) X-ray of right foot:

Fig. 2. a) Start of treatment with growth factor, b) After one week of treatment,
c)After one month of treatment (diameter 3,5 cm)

sampling 50 ml, separation and labeling of white
blood cells with *"Tc-HMPAO and then re-admin-
istration to the patient 90 minutes later. The labeling
efficiency was 70% and the injected activity was
7mCi. Before the scintigraphy, the ulcer dressing
was replaced with the fresh gauze, to avoid false
findings, because of the ratio-labeled white blood
cell concentration on the gauze discharge. Static
images of the feet were taken in various positions
4 hours after the re-administration of labeled white
cells. Emphasis was placed on the correct feet
position, in order to match fully the findings of the
scintigraphy. The labeled white cell scintigraphy
revealed an increased concentration of labeled white
cells at the right plantar surface.

The comparative assessment of scintigraphy
ruled out osteomyelitis in the right foot. Thus, the
patient started the ulcer treatment, which included
the placement of patches with the growth factor
every 15 days and the local administration with
the same factor in the ulcer edges, for 2 months
(Fig. 2).

The dosage of the growth factor GM-CSF was
400 mcg per session. The white blood cells levels
were not affected by the treatment.

22

Gradual healing of the ulcer, with significant
reduction in its diameter (ulcer diameter 1,5 cm),
was seen after 7 months and almost full closure
was noticed after 1 year of treatment with GM-
CSF (Fig. 3).

The iterative scintigraphy with labeled white
cells was negative for infection and it confirmed
the good outcome of the treatment.

At the time of the patient’s first visit to our Dia-
betes Center, the amputation seemed inevitable,
because the patient had Charcot arthropathy and
18-month old ulcer of the foot. Moreover, the
ulcer was infected; the osteomyelitis diagnosis
was ruled out by the scintigraphy and the X-rays.

Labeled leukocytes do not generally accu-
mulate at sites of injured bone in the absence of
infection. Labeled leucocyte scan (either with
99mTechnetium or with 111 Indium) is the ra-
dionuclide procedure of choice for diagnosing
diabetic foot osteomyelitis. Furthermore, labeled
leukocyte scan is the imaging modality of choice
for assessing response to medical treatment.
Unlike radiographs, bone scans and MR images
which remain positive for months even in pa-
tients who respond to treatment of osteomyelitis,
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Fig. 3. a) 7 months after the start of treatment (diameter 1,5 cm)

labeled leukocyte scan images revert to normal
early after successful treatment and is a reliable
imaging method for providing evidence of cure
of osteomyelitis [7,8].

Bone biopsy for culture and histological ex-
amination of the specimens is the gold standard
for the diagnosis of osteomyelitis, identifying
the causative organism and guiding antibiotic
treatment. However, bone biopsy is an invasive
procedure and it is not routinely performed in
the fragile diabetic foot, especially in patients
with Charcot foot. Drawbacks of bone biopsy
with needle or trocar include sampling errors
(in cases of patchy bone infection) and risk of
contamination of the specimen by overlying soft
tissue infection. Furthermore, the expertise for
performing a bone biopsy may not always be
available and some concern also exists about the
safety of the procedure in patients with peripheral
vascular disease [9].

The healing of an exogenous injury of soft
tissue starts immediately after the damage with
activation of the homeostasis mechanisms and
the granulocytes concentration. Further normal
total healing of the ulcer demand complicated
processes, synergy and synchronization of the
connective tissue (formation), of the local mul-
tiple cells concentration and multiplication and
of multiple growth factors’ production and acti-
vation. These mechanisms are disturbed in indi-
viduals with DM and may affect the normal ulcer

closure. Firstly, the collagen synthesis in DM is
© GMN

reduced. This collagen distribution concerns its
production and deconstruction, too [10].

These collagen distributions in DM involve
the fattening of the basic vascular membrane,
the reduced joint mobility and the non-healing
ulcers. Furthermore, the reduced macrophages
functionality is observed within the inflammatory
reaction in DM [11].

The skin keratinocytes production is also
reduced in DM [12]. This is a very important
step in the total ulcer healing, as the keratino-
cytes multiply on the ulcer edges and the new
cells migrate to the ulcer center. As soon as the
re-epithelialization is complete, the basic kera-
tinocytes form particles that tie up steadfast the
newborn skin cells. Therefore, during the delay
of healing, the epidermis growth and the ulcer
closure is inhibited [13,14].

As aresult of all the above mentioned, the ulcer
remains at the inflammatory stage of healing. The
fluid analysis of these chronic non-healing ulcers
revealed the increased quantity of metalloproteinase
that is needed for the ulcer healing [15].

The growth factors affect the normal healing
through inhibitory or stimulating actions at the
local inflammatory environment of the ulcer. The
growth factors of the platelets, the fibroblasts and
the Vascular Endothelium (VEGF) were detected
in the fluid of these ulcers. These factors cause
chemotaxis, migration, stimulation and multipli-
cation of the cells and of the extracellular matrix.

The above processes are significant for the ulcer
23



healing. Therefore, the disturbed secretion or the
absence of these agents results the non-healing
ulcer [16].

The recombinant human factor that stimulates
the growth of granulocytes-macrophages (rhu
GM-CS{) has been studied as a hematopoietic
growth factor. Because of its pleiotropic action
on multiple cells and tissues, it was studied in
healing of the difficult ulcers. Receptors for GM-
CSF are expressed on various cells of granular
and monocytes line, on Langerhans, dendritic
and endothelial cells and on muscle-fibroblasts.
T-lymphocytes, macrophages, endothelial cells,
fibroblasts and keratinocytes produce GM-CSF.
The growth factor GM-CSF is produced by the
keratinocytes immediately after the ulcer forma-
tion and contributes to the multiplication of the
epidermis cells. This results the multiplication
of the keratinocytes on the ulcer edges, the in-
creased formation of granular tissue and increase
of neovascularization [17]. Consequently, the
growth factor GM-CSF contributes to the healing
of the full skin thickness in the ulcerated area.
Furthermore, it probably contributes to increased
neovascularization, through the de-novo produc-
tion of VEGF by the inflammatory cells [18].

The non-healing ulcer is a microbial source
and, by extension, a potential cause of infec-
tion, as an additional aggravating factor for the
patients’ health [9].

Also, the co-existence of diabetic neuropathy
could contribute to non-healing ulcers, through the
decreased secretion of vascular-kinetic factors and
decreased neovascularization of the ulcer area [19].

Relieving the areas of feet subjected to the
increased pressures, contributes to the ulcer heal-
ing. The ulcer is formed on areas under increased
pressure at the plantar surface of the foot. In this
case, because of the cardiac failure, patient was
immobilized. Despite the immobilization the ul-
cer did not heal for 18 months. The patient was
also immobilized during the treatment with the
growth factor.

The absence of osteomyelitis in this patient could
be an additional beneficial factor for the good out-
come of the treatment. In patients with ulcers and
coexisting osteomyelitis the treatment with growth

factors did not turn out to be successful [20].
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Conclusions. The local treatment, although
for a short period, with growth factor GM-CSF of
the non-healing foot ulcer of the patient with DM
contributed to the spectacular healing of the ulcer.

Presupposition of the treatment with the
growth factor was the exclusion of osteomyelitis.
The correct use of the growth factor in ulcer heal-
ing can prevent the risks of future amputations.
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SUMMARY

LOCAL USE OF GRANULOCYTE-MAC-
ROPHAGES COLONY STIMULATING
FACTOR IN TREATMENT OF CHRONIC
DIABETIC NEUROPATHIC ULCER (CASE
REVIEW)

Karlafti E., Savopoulos Ch., Hatzitolios A.,
Didangelos T.

I Propedeutical Internal Medicine Clinic of
AHEPA University Hospital, Aristotle University
of Thessaloniki, Greece

One of the main causes of amputations in
patients with Diabetes Mellitus patients is a
chronic diabetic foot ulcer. The authors present
a clinical case and discussion of a successful use
of Granulocyte-Macrophages Colony Stimulating
Factor (GM-CSF) treatment for the promotion of
healing of a chronic diabetic foot ulcer.

A 65 year-old woman was admitted to the
Diabetes Center with complaints of a deep non-
healing chronic foot ulcer for the last 18 months.
At the examination a 5 cm ulcer on the plantar
surface of the right foot was revealed. The patient
had a 15-year history of Diabetes Mellitus type
2, complicated by neuropathy (peripheral and au-
tonomic), retinopathy, nephropathy and Charcot
joints in both legs and the right 4th toe had been
amputation. She also had a history of heart failure.
Healing of the ulcer could not be achieved with
prior administered treatment. The decision was
made to use GM-CSF treatment option in the area
of the ulcer. Patient received local intradermal
injections of GM-CSF (400 mcg twice a week)
into the ulcerated foot for the duration of two
months. The ulcer healed completely after one
year of treatment with GM-CSF. Osteomyelitis
was ruled out by scintigraphy. The patient did
not develop any clinical side-effects or peripheral
blood cell count abnormalities to the treatment.

GM-CSF is a safe and effective treatment for
chronic non-healing diabetic foot ulcers.

Keywords: treatment with GM-CSF.
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PE3IOME

YOPEKTUBHOCTHh CTUMYJINPYIO-
IETO ®AKTOPA KOJJOHUU I'PAHY-
JOLUUT-MAKPO®ATOB B JIEYEHUU
XPOHUYECKHUX SI3B JTUABETUYE-
CKOM CTOIIbI

Kapaadru E., CaBonynoc X.,
Xauurouuoc A., unanmxesnoc T.

I knunuka nponedesmuku 6HympeHHel meou-
yumnsl, Ynueepcumemckui eocnumane AHEPA,
Yuueepcumem Apucmomens, Canonuxu, I peyus

Ilenbio mccnegoBaHus SBUIOCH OLICHUTH
3¢ PeKTUBHOCTH CTUMYNIHpYIomEro (akropa
KOJIOHWU TPAaHYJIOIHUT-MaKpo(aros B JCUCHUU
XPOHUYECKUX 53B TUAOCTUYECKOM CTOIIBI.

B crarbe onvicaH ciydail JieueHHs: HEe3aKUBJIs-
IOIIeH TITyOOKOH SI3BBI CTOMBIL. O5-TIETHsIST OOJTbHAS
caxapHbIM JraberoMm Tuma 2 obparunach B Jlua-
OeTUYeCKUil IEHTP MO0 TMOBOAY HE3aXKUBIISIOIICH
DTyOOKO# 513BBI Ha cToIe. JUTMTEebHOCTE CaxapHOro
mmabera Trmna 2 cocraiiia 15 et Otmeyanucs cie-
TyIOIINE OCTIOKHEHUSI: TMadeTnyecKas Heliporarusl,
petuHONarwsi, Hedponarusi, aprpornarus [llapko. Y
MALMEHTKX amMITyTUpoBaH [V naser 1mpaBoi CTOIIbI.
3a 18 mecseB A0 NOCTYIUIEHHS B CTallUOHAp y
MALMEHTKN HA IUIAHTAPHOW ITOBEPXHOCTH IPABOU
CTOMbI 00pa3oBajach 53Ba auameTpoM 5 cM. Ilpu
MOMOIIM CUMHTUTPA(UU HUCKIIOYEHO HATHYNE
ocreomuenuTa. HecMoTps Ha TpaauIMOHHOE MeH-
LIMHCKOE BMEIIATENBCTBO, S3Ba HE 3aKuBaia. bputo
PEIIeHO NMPUMEHUTH JICUCHUE CTUMYIHPYIOLIUM
(baKTOPOM KOJIOHHMH TPaHyJIOIUT-MaKpogaros (cg-
KrMm). B Teduenue 2 MecsiiieB naueHTke B 001acTi
SI3BBI, TIOIKO’KHO BBOJIMJIA MHBEKIMH c(h-KrMm (400
MI, IBOXK/IbI B HEZIENIO). B pesyrnbrare nedenus s138a
TMOJTHOCTHIO 3aKKuia. B riporiecce sieueHns HoOOYHBIX
SIBIICHUI HEe HAOITIOANIOC.

Ha ocHOBaHMM POBEJICHHOTO HCCIIEIOBAHUS
aBTOPAaMU JIEJIAETCSl BBIBOJ, UYTO C(-KIM sIBIS-
eTcst 6e3onacHbIM U 3(PPEKTUBHBIM JIeueOHBIM
CpPEICTBOM IPH HE3KUBJISIOIIUX sI3BaxX Juade-
THUYECKOM CTOMBI.
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AYOUNG ADULT WITH GENERALIZED LIPODYSTROPHY
AND DIABETES MELLITUS (CASE REPORT)

Celo E., Kalari B., Toti. F.

Service of Endocrinology and Metabolic diseases, University Hospital Center
“Mother Theresa”, Tirana, Albania

Lipodystrophies are a group of rare disorders
of diverse etiology which are characterized by
variable loss of body fat. The loss of body fat may
affect nearly the entire body (generalized), only
certain body regions (partial) or small areas under
the skin (localized). Depending on the severity
and extent of body fat loss, patients may be pre-
disposed to metabolic complications associated
with insulin resistance.

While lipodystrophy is characterized by the
loss of fatty tissue in certain areas of the body,
tissues such as liver and muscle exhibit significant
abnormal accumulation of fat, which impairs
metabolic activity. People with this disorder also
exhibit insulin resistance, thus having a high risk
of developing diabetes. They may also present
with lipid abnormalities.

The loss of body fat can result from underlying
genetic defects (genetic lipodystrophies including
autosomal recessive or dominant subtypes) or
from autoimmune mechanisms (acquired lipo-
dystrophies including generalized or partial sub-
types), or drugs (e.g. highly active antiretroviral
therapy (HAART)-induced partial lipodystrophy
in human immunodeficiency virus (HIV)-infected
patients or localized lipodystrophies from insulin
and other injected drugs) [1-3].

The severity of the metabolic abnormalities
is usually proportional to the extent of the fat
loss, and patients with congenital and acquired

generalized lipodystrophies develop complica-
© GMN

tions at early ages. Localized lipodystrophy is
not associated with metabolic derangements and
it is mostly an aesthetic problem.

Management of lipodystrophies focuses on
preventing and treating metabolic complica-
tions. Diet and exercise are an integral part of
management.

Treatment of lipodystrophy also includes the
administration of insulin, oral hypoglycemic
agents, and lipid-lowering drugs. Even with the
treatment, people with lipodystrophy continue to
have severely high levels of triglycerides, leading
to recurrent attacks of acute inflammation of the
pancreas; severe problems effecting blood glu-
cose levels, posing risks of developing diabetic
complications; and fat accumulation in the liver,
which can result in cirrhosis and liver failure.

Many patients with lipodystrophy have low
leptin levels due to the lack of fat cells that produce
the hormone and research has demonstrated benefi-
cial effects of leptin treatment on insulin sensitivity
and fat metabolism in a number of tissues.

In February 2014, the FDA announced that
leptin (Myalept™) was approved for treatment of
generalized lipodystrophy (genetic or acquired) in
addition to dietary restrictions. Patients may still
need conventional medicines (e.g., lipid-lowering
drugs or insulin), but required dosages of those
medicines are markedly lower with leptin therapy.
In some cases patients are able to discontinue

insulin therapy [4-6].
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Case report: Patient A. A., an 18-year-old fe-
male, was hospitalized at the Endocrinology Service
in January 2016 for inaugural Diabetes Mellitus.

She was diagnosed with severe hypertriglyc-
eridemia at the age of 8 and has been hospitalized
at least three times by the Pediatric Service related
to this condition.

Lipodystrophy developed at the age of 11
years, initially effecting the arms and the upper
part of the body, gradually spreading all over the
body, sparing only the face and the neck.

Based on her medical records: during her last
admission at the age of 14 for the follow-up and
completing exams for her continuous high levels
of tryglycerides and cholesterol, she had evidence
of hyperglycemia (fasting plasma glucose 136
mg/dl), but her physician did not give any specific
recommendations for a follow-up.

She was noted to have elevated transaminase
levels (2x upper normal value) at that time. She was
treated with a statin (Fluvastatin 40 mg/day) — but
without any improvement in the lipid profile.

The latest hospitalisation was the first for the
patient after a transition from pedriatic to adult
endocrinologist (almost 4 years without any close
follow-up).

The patient was admitted for inaugural Dia-
betes Mellitus and hypertriglyceridaemia. At the
time of the current admission, the patient was
noted to have numerous xanthomata on the hands,
elbows and knees, and complained of pain at the
lower and upper joints. In addition, she was noted
to have almost generalized lipodystrophy, sparing
only the face and neck.

The laboratory findings were the follow-
ing: glucose- 420 mg/dl (23.3 mmol/l), HbAlc
— 11.2%, total cholesterol - 778 mg/dl (20.11
mmol/l), triglycerides — 2360 mg/dl (26.64
mmol/l), high density lipoprotein cholesterol
(HDL-C) — 65 mg/dl, alaninaminotranspherase
(ALT) - 97 (7 to 55 U/L), aspartataminotransph-
erase (AST) - 79 ( 8 to 48 U/L), alkaline phos-
phatase (ALP) - 125 (45 to 115 U/L), Lactate de-
hydrogenase (LDH) - 200 (122 to 222 mmol/L),
C-peptide - 1.2 ng/ml ( 0.4-1.6 ng/ml).

Urine: Glucose 1%, ketones trace, negative
albumin. Renal and thyroid labs within the normal

range. ECG- sinus rhythm.
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The patient had no family history of DM,
dyslipidemia or cardiovascular diseases.

Basal-bolus insulin therapy was initiated:
Regular human insulin, 3 times daily (with meals)
at doses gradually rising up to 20-26 IU/meal and
Glargine (Lantus) 46 U at 22.00hrs

A strict diet was prescribed to the patient
[three days without enteral food, and perfusions
(3-5 I/day)], following the liquid foods for 5 days
without sweet drinks, with 1400 kcal/day, 1.5
g/kg protein and only unsaturated fats in small
quantity. Glycaemic profile was monitored with
fingerstick glucose test regularly. Fluvastatin was
increased to 80 mg/day (Lescol XL).

Liver function tests were repeated and showed
no change.

Fenofibrate was added after one week in the
dosage of 160 mg/day (to try to improve her
triglycerides). Aspirin 100 mg/day was added to
her treatment, due to high blood concentration,
in the context of hypertriglyceridemia. All her
family members were tested for any type of lipid
abnormalities but results were negative.

Patient was discharged after 20 days with a slight
amelioration of glucose control and lipid profile. A
close follow-up plan with regular phone consulta-
tions and laboratory exams was implemented.

Different causative factors of severe lypodys-
trophy were analysed, including leptin. Leptin
levels (measured in loaninna/ Greece) were very
low 1.5 ug/L (ref range 4-10 ug/L in women).

At her next consultation on May 2016 the
laboratory findings were: HbAlc 8.9%, Glycae-
mic profile 200-260 mg/dl (11.1-14.5 mmol/l),
triglycerides — 1860 mg/dl (21.03 mmol/l), total
cholesterol — 427 mg/dl (11.04 mmol/I), HDL-C
— 60 mg/dl, ALT - 109 (7 to 55 U/L), AST - 87 (
8to 48 U/L), ALP - 87 (45 to 115 U/L), LDH —
178 (122 to 222 mmol/l).

Total Daily Dose of Insulin was increased to
202 TU (138 Regular Insulin + 64 IU Glargine).
In order to decrease insulin resistance, metformin
850 mg twice daily was added to the therapy;
the patient was taking > 5 IU/kg insulin and
eating more than recommended. Fenofibrate
was increased to 160 mg twice daily to improve
triglycerides level.

On September 2016 the laboratory findings



GEORGIAN MEDICAL NEWS
No 4 (277) 2018

Table. Summary of laboratory findings

‘;?NU?I:Y 1?11_6 MAY 2016 SEPTEMBER 2016
uvassoa n Metf 2 x 850mg Metformin 2 x1000mg
.mg Fenofibribrate Omega-3 3x250
Fenofibribrate 160 .
mg 2x160 mg Rosuvastatin 20 mg
HbA1C 11.2 8.9 8.2
TOT CHOL 778 427 326
TRYGLICERIDE 2360 1860 1640
HDL- CHOL 65 60 56
LDL- CHOL -- -- --
ALT 97 109 87
AST 79 87 70
ALP 125 87 77
LDH 200 178 167
WEIGHT 42 45 47
INSULIN TDD 116 220 260

were: HbAlc 8.2%, Glycaemic profile within
180-240 mg/dl (10-13.3 mmol/l), triglycerides
— 1640 mg/dl (18.52 mmol/l), total cholesterol
— 427 mg/dl (8.43 mmol/lI), HDL-C — 56 mg/dl,
ALT - 87 (7 to 55 U/L), AST - 70 (8 to 48 U/L),
ALP - 77 (45 to 115 U/L), LDH — 167 (122 to
222 mmol/l).

Total Daily Dose (TDD) of Insulin was in-
creased to 260 IU. Metformin was increased to
1000 mg twice daily, due to increase in TDD
of insulin. Omega-3 fatty acids were added at a
dose of 3x 250 mg, to reduce triglyceride levels.
Fluvastatin was replaced with Rosuvastatin 20
mg/day, for further improvment of the lipid pro-
file. The aim of Rosuvastatin prescription was to
reach the goal and change the treatment plan to
fenofibrate and omega-3.

On January 2017 the patient was recruited for
leptin therapy in USA.

On May 2017 was our last follow-up with the
patient. She was treated with Insulin Glargine
once daily (TDD was 24 — 30 IU), Metformin
850 mg twice daily and Fenofibrate 160 mg
once daily. Her glycemic and lipid profiles have
improved.

Conclusions. In a patient with newly diag-

nosed diabetes mellitus, hypertriglyceridemia
© GMN

and loss of adipose tissue, lipodystrophy should
be suspected, especially if glycemic and lipid
profiles are not normalised after intensive therapy.
In such cases leptin should be measured. If pa-
tient has hypoleptinemia, leptin therapy should
be started.
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SUMMARY

A YOUNG ADULT WITH GENERALIZED
LIPODYSTROPHY AND DIABETES MEL-
LITUS (CASE REPORT)

Celo E., Kalari B., Toti F.

Service of Endocrinology and Metabolic diseases,
University Hospital Center “Mother Theresa”,
Tirana, Albania

Lipodystrophies are a group of heterogeneous
disorders characterized by varying degrees
of body fat loss and predisposition to insulin
resistance and its metabolic complications.
Lipodystrophy associated metabolic abnormali-
ties include insulin resistance, that often lead to
diabetes mellitus and its complications, hypertri-
glyceridemia that may be severe enough to cause
acute pancreatitis, and hepatic steatosis that may
lead to cirrhosis.

We present the case of an 18-year-old female
who was hospitalized as an inaugural Diabetes
Mellitus. She was diagnosed with severe hypertri-
glyceridemia, when she was 8 years old and was
hospitalized at least three times by the Pediatric
Service related to this condition. Lipodystrophy
developed at the age of 11. The reason for the
latest hospitalisation was hyperglycemia, hyper-
triglyceridemia and elevated transaminase levels.
Leptin levels were very low 1.5 ug/L (ref range
4-10 ug/L in women). She was given Insulin and
antihyperlipidemic therapy. However there was
little improvement in laboratory results even in
2 months. A year after her hospitalisation at our
clinic she started leptin therapy and her laboratory
values improved.

In a patient with a newly diagnosed diabetes
mellitus, hypertriglyceridemia and loss of adipose
tissue, lipodystrophy should be suspected.
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Keywords: lipodystrophy, metabolic syndrome,
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PE3IOME

CJIYYAM CAXAPHOI'O JIMABETA B CO-
YETAHUU C TEHEPAJIM30BAHHOW
JUTIOIUCTPOPUEN Y TAIIMEHTA MO-
JIOAOI'O BO3PACTA

Ceuo E., Kanapu b., Toru ®.

Tocnumanvuoui yenmp ynusepcumema "Mamo
Tepeza", cepsuc snooxkpunonocuu u memaoonu-
yeckux 3abonesanuil, Tupana, Anbanus

Jlunomuctpoduu OTHOCATCS K T€TEpOTreHHbIM Ha-
PYLIEHUSIM, KOTOPbIE XapaKTepU3yIOTCsI HOTepeit
Macchbl TeJla 3a CUET )KMPOBOW KIJIETYATKU, UHCY-
JMHOPE3UCTEHTHOCTBIO U CBSI3aHHBIMHU C 3THUM
OCJIO)KHEHUSIMU: pa3BUTHE caxapHOro nuadera
TUMNA 2, TUIEPTPUIIULIEPUIEMUS], TAHKPEATUT,
CTEaTO3HBIM LIUPPO3 NICUYCHH.

18-eTHSS KEHIIMHA TOCTUTAIN3UPOBAaHA
B KJIMHUKY IO TOBOAY BIIEPBBIE BBISBICHHOTO
caxapHoro auabera Tuna 2. B anamuese y
HNALMEHTKHU TUArHO3 THUNEPTPUNIHLEPUIEMUN
ycTaHoBJIeH B 8 JieT, B 11 neT y Hee pa3Buiach
munoguctpodus. Ha MomeHT rocnuranmsa-
MU y OONBHOW BBISBIEHBI: THIEPIIIUKEMUS,
TUNIEPTPUNIMLEPUSIEMUS. U YBEIUYEHHBIH ypo-
BEHb TPaHCAMHHA3. YPOBEHb JIENITUHA B KPOBU
NoHWXKeH - 1,5 ug/L (pedepeHcHbIe TaHHBIE HOPMBI
y skeHiuH 4-10 ug/L). TlanneHTke Ha3HAYCHBI
MHCYIMHOTEPANHS ¥ aHTUTUIEPIUNNUAEMUYECKUE
npenaparbl. CrrycTs 2 Mecsiiia ocie MpOBEICHHOM
TEPIUHI OTMEYAJIOCh HE3HAUNTENLHOE YITyUIIIEHHE B
aHanmm3ax. Crycts 1 rog mocse nociaeaHei rocu-
TaJIM3ALIN PELLIEHO HA4aTh JIEYEHHE JIEITUHOM, YTO
HPUBEJIO K YITyUILIEHUIO KaK COCTOSIHYS TALMEHTKHY,
TakK U JJADOPaTOPHBIX JAHHBIX.

VY MonioapIX MalMEHTOB C CaXapHbIM JaHa-
0eToM, TUNEPTPUITULIEPUAEMUEN U TTOTepe
KUPOBOU KJIETYATKH HEOOXOAMMO HCKIIOYMTH
HAJINYHE JIATTOJUCTPOYUISCKUX HAPYIIICHHH.
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MISDIAGNOSED PATIENT WITH LATENT AUTOIMMUNE DIABETES IN ADULTS
(CASE REPORT)

Petreski H.

General Hospital Kicevo, Macedonia

Latent Autoimmune diabetes in Adults
(LADA) is often misdiagnosed because it lacks
both the awareness [1] and standardized diag-
nostic criteria [2—4]. LADA is characterized by
an adult-onset and by circulating autoimmune
antibodies. Therefore, patients may present clini-
cally with characteristics of both type 1 and type
2 diabetes [3—6]. Usually it is defined as initially
non-insulin requiring diabetes diagnosed in 25-
50 years with antibodies against glutamic acid
decarboxylase (GAD) [7]. Diagnosing LADA
at a later stage may increase the risk of diabetes

© GMN

complications, thus making the timely diagnosis
is vital for the patient’s quality of life. The rate
of type 2 diabetes in Republic of Macedonia
is increasing rapidly. However, diagnosing pa-
tients with LADA is very rare and in most cases
patients receive wrong treatment, not warranted
by further investigations. According to the UK
Prospective Diabetes study, 6% to 10% of the
people with diabetes have LADA, which makes
it more common than type 1 diabetes. In Republic
of Macedonia the prevalence of diabetes is 12%,
from which 1% are patients with type 1 diabetes
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mellitus. This number raises the question how
many patients with LADA are misdiagnosed or
diagnosed at a later stage?

Case report. Thirty-year-old patient (D.A.)
initially consulted his GP because of abdominal
pain, nausea and vomiting. He did not report any
sudden weight change. He has a mother with type
1 diabetes. His primary medical examination did
not reveal any abnormalities. His blood pressure
was 125/90mmHg, heart rate 79/min. and Body
Mass Index (BMI) - 25kg/m?. His blood glucose
level was 12,7mmol/L and HbAlc level was
10.1%. His metabolic control was slightly im-
paired with triglycerides level of 3.1mmol/L and
Cholesterol level of 6.3mmol/L. Other blood test
results including serum creatinine, serum urea,
aspartate aminotransferase and alkaline phospha-
tase, as well as the urine analyses were within the
normal range. Because of severe hyperglycemia
he was admitted to the local hospital and was
given intra venous fluid infusions. Abdominal ul-
trasound was also without any specific abnormali-
ties. After less than 24 hours he was discharged
and advised to visit an endocrinologist. Within the
next 48 hours D.A. visited the endocrinologist at
the University Clinic of Endocrinology, Diabetes
and Metabolic Diseases in Skopje. Patient’s initial
diagnosis was type 1 diabetes, but the possibility
of LADA was not ruled out. He was further ex-
amined for GAD (glutamic acid decarboxylase)
antibodies, Insulin antibodies (IAA), Islet cell
antibodies (ICA) as well as [A-2 (islet antigen-2)
to determine the type of diabetes. Because the lab
results were expected to be after two weeks, the
endocrinologist decided to initiate insulin therapy
with small doses of aspart and detemir, as well as
advised the patient to follow fixed carbohydrate
and reduced fat diet. Despite the clear advice from
the doctor the patient refused to receive insulin
therapy and only followed the recommended
meal plan. Without the therapy, with increased
physical activities, his glycemic profiles were
satisfactory: his fasting plasma glucose levels
were always below 5.6mmol/L, and his postpran-
dial glucose levels were below 10mmol/L. The
tests for autoimmune diabetes were positive for
GAD antibodies, and negative for all the rest of

the tested antibodies and antigens. Despite the
32

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

result, and the advices from the endocrinologist,
the patient still refused the insulin therapy and
insisted that he did not need it, because of the
glycemic values he measured following the fixed
carbohydrate diet. Three weeks after the positive
test for GAD antibodies, he went to a private hos-
pital and consulted another doctor who diagnosed
him with type 2 diabetes (whether the doctor
was aware or not of the positive GAD antibod-
ies we are not informed). He was given dietary
restrictions and soon after that, treatment with
sulfonylurea was initiated. Following the next 7
months the patient’s HbA 1c¢ values decreased, but
were never below 8.8%. Within the first year of
the diagnosis the glycemic measurements rapidly
worsened, and the sulfonylurea treatment was
intensified. Despite the advices from doctors the
patient still refused insulin therapy.

The similarities between type 1 diabetes, type 2
diabetes, and LADA can make diagnosis difficult
[1]. However, there are other characteristics for this
population that may prompt diagnostic screenings
and help to distinguish LADA from type 1 or type 2
diabetes [4,5]. The Immunology of Diabetes Society
(IDS) has proposed three criteria to standardize the
definition of LADA: 1) age usually >30 (25) years,
2) positive titer for at least one of the four autoanti-
bodies, and 3) no treatment with insulin was needed
within the first 6 months after diagnosis [4,5]. The
patient in this case closely fits the proposed IDS
criteria for LADA. He is 30 years of age, he was
positive to GAD antibodies and he was not treated
with insulin within the first 6 months after had been
diagnosed. Furthermore, the rapid progression of the
disease indicated that patient had LADA and was
misdiagnosed with type 2 diabetes and received
wrong treatment.

Conclusion. Making the right and timely
diagnosis is crucial for patients with diabetes.
This case is very specific because it shows the
variable picture of physicians’ decision-making
process. Patients with LADA are often misdiag-
nosed due to the use of arbitrary screening criteria
such as age [1] and the slow progression of the
disease just like in patients with type 1 diabetes.
Health care providers must learn to recognize the
characteristics of LADA, in order to improve the
treatment options and glycemic control [1] and
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potentially decreasing the risk of long-term com-
plications. In addition to insulin, other therapy
options that preserve B-cell function, including
dipeptidyl peptidase-4 inhibitors, glucagon-like
peptide 1-receptor agonists, and thiazolidinedio-
nes, could be considered for patients with LADA
[1]. Conversely, therapy options such as sulfo-
nylureas that increase the rate of deterioration
of C-peptide secretion, further depleting insulin
levels, should be avoided [8-14]. By recognizing
that a patient has LADA, we can ensure that the
patient is also screened for other autoimmune
diseases in a timely manner [1]. Furthermore,
from this case, we can see the patient’s mindset
and negative attitude towards insulin therapy.
This raises the question of the awareness and
knowledge about diabetes and its complications
in Macedonian population.
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SUMMARY

MISDIAGNOSED PATIENT WITH LATENT
AUTOIMMUNE DIABETES IN ADULTS
(CASE REPORT)

Petreski H.
General Hospital Kicevo, Macedonia

Latent Autoimmune Diabetes in Adults
(LADA) is often misdiagnosed because it lacks
both awareness and standardized diagnostic
criteria.

A 30-year-old patient with high blood glucose,

HbAIc level 10.1% and positive GAD antibodies
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was diagnosed with type 1 diabetes but LADA
was not ruled out. Patient refused to receive insulin
therapy. He chose to follow the dietary restrictions
and therapy with sulfonylurea, initiated by another
physician. Following 7 months the patient’s HbAlc
values decreased, but never achieved the goal.
Furthermore, after the first year of diagnosis his
glycemic values rapidly worsened.

The similarities between type 1 diabetes,
type 2 diabetes, and LADA can make diagnosis
difficult. The Immunology of Diabetes Society
(IDS) has proposed three criteria to standard-
ize the definition of LADA. 1) age usually >25
years 2) positive titer for at least one of the four
antibodies, and 3) no treatment with insulin was
needed in the first 6 months after diagnosis. The
patient in this case closely fits the proposed IDS
criteria for diagnosing LADA.

Making the right diagnosis at the right time is
crucial for patients with diabetes. Patients with
LADA are often misdiagnosed due to the use of
arbitrary screening criteria such as age. Health
care providers must learn to recognize the charac-
teristics of LADA, in order to improve the treat-
ment options, glycemic control and potentially
decrease the risk of long-term complications.

Keywords: LADA, latent autoimmune diabetes
in adults, type 1 diabetes, type 2 diabetes.
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JATEHTHOTEKYIIIUHA AYTOUMMYH-
HbIW JUABET B3POCJIBIX (CTYUAHR
N3 ITPAKTHKN)

IHerpeckn X.
Llenmpanvnwiii cocnumans, Kuueso, Maxedonus

JlaTeHTHOTEKYIIMII ayTOMMMYHHBIN TUa0eT
B3pocibix (LADA) vacto ocraercs Hepacnos-
HaHHBIM BBUJY HEUETKMX JUAarHOCTUYECKUX
KPUTEPUEB U HEOCBEIOMIIEHHOCTH BpadeH.

30-neTHUI MOJIONION My>KUMHA OOpaTuUiIcs B
KJIMHUKY 110 TIOBOAY runeprvkemMun. Ha MmomeHT
oocnemoBanns HbAlc cocrasun 10,1%, Tect Ha

GAD (mryramariekapOoKcHiIasza) aHTUTeNa - oJio-
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KHUTENBHBIN. Ha 0cHOBaHMY pe3ybTaToB 00CIeo-
BAHMS TIOCTABIICH JUArHO3 CAXapHOTO0 IMa0eTa THIIa
1. InarHo3 LADA nHe Obu1 uckimodeH. IlanmeHt
KaTeropr4YeCKH OTKA3aJICs OT HA3HAYEHHON HCY/IH-
HOTEpaIruH 1 00paTuiIcs K BpadaM APYroil KIMHU-
KU, T7Ie O0TbHOMY OBbLITH Ha3HAUCHBI TUETOTEePATTHS
U nperiapar cynb(poHmMoueBUHbL. Ha npoTspkeHnn
7 Mecs1eB ypOBEHb INIMKEMHUN CHU3MIICS, XOTS HE
Jomien 1o 1enesoro ypoHs. Cnyctd 1 rog nocne
IIOCTABJICHHOT'O INarH03a ypoBEHb I'MIEPIINKEMUN
Y COCTOSTHHE MAILEHTA PE3KO YXYIIUINCH.

CxoncTBO )anod u J1abopaTOPHBIX JTaHHBIX
y TMAlMEHTOB C CaXxapHbIM auadeToMm Tuma 1 u
LADA ocnoxHsSeT NOCTaHOBKY NPaBUIbHOTO
nrartosa. Jlnaberuueckas acCOIMaIisi MIMMYHO-
noros (IDS) npeqnoxkunna cinenyromuye KpuTepun
nuarHoctuku LADA: 1) Bo3pact nmanuenTa > 25
JIeT; 2) MOJ0KUTEBHBIN TeCcT Ha 1 BUI U3 4 aHTH-
TEJ - K OCTPOBKOBBIM KJIETKaM IO/KEITYA0YHON
xenesbl (ICA), Tupozungocdarase (anti-1A-2),
rmyTtamaraekapookcmiasze (anti-GAD) u uHCy-
muHy (IAA); 3)oTcyTcTBHE HEOOXOIUMOCTH B
WHCYJIMHOTEpANUU Ha MPOTSIKEHUE MEPBBIX 6
MeCAIEB NI0CJIE€ IUarHOCTUPOBAHUS TMIEPIIIU-
KeMuu. J[aHHbIE ManueHTa COOTBETCTBOBAJIU
BBIIICTIPUBEICHHBIM 3 KPUTEPHUSIM.

BoBpeMs 1 npaBUIIBHO MOCTABJICHHBINA JTHA-
I'HO3 CaXapHOTo qualeTa Mo3BoJIsIeT ONPEIeIUTh
a/IEKBATHYIO TAKTUKY JICUCHMS TALIUEHTA, YTO UC-
KJIFOUAET PUCK PAa3BUTHUS OCIIOKHEHUH CaXapHOTO
nuabeta. [Ipu mocTaHOBKe AMAarHo3a caxapHoro
nuabera HeOOXOAUMO YUYUTHIBATH HE TOJBKO
BO3pACT IMAIMEHTA, HO U BBILICIIPUBEICHHBIE
KPUTEPUHU.
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CLINICAL CASE OF TYPE 2 DIABETES REMISSION

Mustafayeva S., Mirzazada V.

Azerbaijan Association of Endocrinology, Diabetology and Therapeutical Education,
Baku, Republic of Azerbaijan

The specialists have increased attention to-
wards the remission of diabetes mellitus (DM)
[1-7]. The possibility of remission is high with
metabolic surgery [6,7]. Studies show, that the
extremely low-calorie diet is also effective [3,4].

We would like to present the case of type 2
diabetes remission achieved by changing the
lifestyle, including the use of a low-calorie (but
not extreme) diet and a significant increase in
physical activity.

Case Report. A.V., a 48-year-old man with
decompensated DM was admitted to VM Center
of Endocrinology, Diabetology and Metabolism
(Baku, Azerbaijan Republic) on 13.06.2008.

© GMN

Patient was diagnosed with type 2 diabetes ap-
proximately 2 years ago. He did not follow any
diet recommendations; moreover, consumed meal
rich in carbohydrates, sweets and fat. Patient was
physically inactive. His alcohol intake has been
frequent and unlimited (hard alcoholic drinks)
and was heavy smoker for a long period of time
(= 60 cigarettes per day).

The patient’s body weight was 121 kg, his
height was 185 cm and body mass index (BMI)
was 35.4 kg/m?. Blood pressure was 125/75 mmHg
and heart rate 92 bpm. Physical cardiopulmonary
examination was normal with no sings of cardiac
failure. Pheripheral pulse was normal. There were
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no abdominal bruits and no hepatomegaly. The
thyroid gland was not enlarged, and there were no
signs of thyroid dysfunction. Results of neurological
and ophthalmological examinations were normal.
Electrocardiogram (ECG) - sinus tachycardia.
Laboratory examination: Glycemic hemoglobin
(HbAc) - 9.4%); fasting glucose - 118 mg/dl; fast-
ing insulin 37.4 mU/ml; HOMA , - 11; HOMA, "
- 249; aspartate aminotransferase (AST) - 46 1U/I;
alanine aminotransferase (ALT) - 74 IU/I; De Ritis
ratio (AST/ALT ratio) - 0.62; creatinine -0.91 mg/
dl; Urea 40 mg/dl; glomerular filtration rate (GFR
EPI) - 99.3 mL/min/1.73m?, total cholesterol — 210
mg/dl, high-density lipoprotein cholesterol (HDL)-
42 mg/dl, low-density lipoprotein cholesterol (LDL)
— 128 mgy/dl, triglycerides — 200 mg/dl.

According to the results of patient’s examina-
tion and lab work-up, his full diagnosis was the
following: type 2 diabetes mellitus (with insulin
resistance), obesity class I, alcoholic liver dis-
ease and dyslipidemia type II b (by classification
of Fredericson).
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The patient was recommended to change his
lifestyle, including exclusion of sweets and alco-
holic drinks and increase in physical activity. Ac-
cording to his type and characteristics of diabetes he
was prescribed metformin 1000 mg twice per day
(morning and night); gliclazide MR 30 mg per day.

The patient was not following the recom-
mended diet plan and by 28.06.2013 his HbAlc
range was 6.5%—7.9%.

According to the certain events, alcohol
was completely excluded from the diet and the
quantity of sweets was markedly decreased. The
total daily calorie intake was 1500 - 1800 kcal.
Physical activity was increased significantly and
the patient began to lose weight. By 03.11.2017
he lost 28 kg in total and his body weight and
BMI became 93 kg and 27.2 kg / m?, respec-
tively. Glyclazide MR was stopped, the dose of
metformin was reduced soon afterwards, and
approximately in one month was also terminated.

All data of HbAlc, ALT and AST values from
13.06.2008 to 03.11.2017 are presented in Fig. 1.
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Fig. 1. Patient A.V.: HbAlc, ALT and AST values from 13.06.2008 to 03.11.2017

As it is seen from Fig. 1, HbAlc level was
constantly below 6.5% after August 28, 2013.
ALT and AST have returned to normal ranges.

36

Changes of HOMA, , and HOMA,, B taking
place at the same term, are shown in Fig. 2.
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Fig. 2. Patient A.V.: HOMA,, and HOMA

values from 13.06.2008 to 03.11.2017
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Fig. 3. Patient A.V.: CGM results received by Dexcom 4G (Dexcom, USA)

Asitis seen from Fig. 2, the values of HOMA
and HOMA%B decreased from 11.0 to 1.9, and
from 249 to 80, respectively, in a period from
13.06.2008 to 03.11.2017. These results demon-
strate normalization of sensitivity to insulin and
normalization of insulin secretion (termination
of insulin hyper secretion).

CGM results received by Dexcom 4G (Dex-
com, USA) are shown in Fig. 3.

As it is seen from Figure 3, 24-hour glucose
variations were at the optimal range [8].

Thus, lifestyle changes accompanied by a
decrease in body weight, an increase in insulin
sensitivity and normalization of insulin secretion,
led to a prolonged normalization of carbohydrate
metabolism. Taking into account the absence of
currently hypoglycemic pharmacotherapy, the con-
© GMN

dition can be considered as a remission of diabetes.
In our opinion, it is interesting that the remission of
diabetes in this case was achieved not as a result of
the metabolic surgery or an extreme diet.

In our opinion, this result demonstrates that
not only biofuel intake decrease, but also increase
of biofuel consumption (in optimal situation all
together) may be a really effective way of achiev-
ing diabetes remission in obese patients.
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SUMMARY

CLINICAL CASE OF TYPE 2 DIABETES
REMISSION

Mustafayeva S., Mirzazada V.

Azerbaijan Association of Endocrinology, Dia-
betology and Therapeutical Education, Baku,
Republic of Azerbaijan

Authors present a clinical case of a 48-year-
old male patient diagnosed with type 2 diabetes
mellitus (with insulin resistance), obesity class 11,
alcoholic liver disease and dyslipidemia, who was
able to achieve a T2DM remission after lifestyle
modification by using low-calorie (1500-1800
kcal), rather than extreme diet, and a significant
increase in physical activity.

This result demonstrates that not only biofuel
intake decrease, but also increase of biofuel con-
sumption (in optimal situation all together) may
be a really effective way of achieving diabetes

remission in obese patients.
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PE3IOME

KJIMHUYECKHUN CJOYYAU PEMUCCHUHA
JTUABETA BTOPOT'O TUIIA

Mycragaesa C., Mup3a3zane B.

Accoyuayus 3HOOKPUHOI0208, OUAOEemos0208 U
mepanesmuuecko2o 0bpazosanus Azepbaiidxca-
na, baxy, Pecnyonuxa Azepbatiodcan

YacTora pemuccuil mociae MeTaboIMueCKuX
omnepanuii JOCTaTo4HO BbICOKas. IIpencrasien
KJIIMHUYECKUH CITydal pEMUCCUM CaXapHOTO Jua-
Oera tuma 2 Ha Gone Hu3KoKanopuitHoH (1500-
1800 xKkai) AMETHI ¥ 3HAYUTETHLHOTO YBEITUUCHHUS
(u3ryeckoil aKTUBHOCTHU. YCTAHOBIIEHO, YTO
U3MeHeHne 00pasa >KM3HH, COIPOBOXKIAOIIE-
€csl CHU)KEHHEM MaccChl TeJla U MOBBIIIEHUEM
YyBCTBUTEJIBHOCTU K MHCYJIHUHY, IPUBOAUT K
JUINTEIbHON HOpMaIU3all1 YITIEBOAHOIO o0OMe-
Ha. B npencTBiIeHHOM KIIMHUYECKOM Cllydae He
IpUMEHEHAa FUIoIIMKeMUuYecKas (papmMaxkoTepa-
nusl, 4YTO JaeT OCHOBAaHUE OIIEHUTHb COCTOSIHHUE
HalUHeTa KaK PEMHUCCHIO CaxapHOro auadera.
WHTepecHo, uTo peMuccus 1uadera B 3TOM CIIy-
gae Obl1a JOCTUTHYTA 0€3 MPUMEHEHHS MeTa0o-
JINYECKON XUPYPIUH U SKCTPEMAJIBHON JUETHI.
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CLINICAL CASE REPORT ON ACUTE PANCREATITIS WITH CONCOMITANT
T2DM AND HYPERTRIGLYCERIDEMIA

Magradze T., Shelestova E.

National Center for Diabetes Research, Thilisi, Georgia

A worldwide incidence of diabetes is 425 mil-
lion, and about 352 million have impaired glucose
tolerance. Over 4 million deaths were attributed to
the diabetes in 2017 [1] Vascular complications are
the most frequent cause of diabetes mortality and
morbidity. Prospective studies have shown continu-
ous associations of glucose levels with the risks
of major vascular events [2]. However, previous
randomized trials, evaluating the effects of glycemic
control in patients with diabetes, have provided
inconsistent evidence of its effects on macrovasvu-
lar outcomes. Nevertheless, the current guidelines
recommend a target glycemic hemoglobin (HbAlc)
level 0f<7.0% for most patients with diabetes [3].

However, potential benefits of glycemic control
must be balanced against such factors as limited
life expectancy, existence of comorbid conditions
or increased risk of adverse events (e.g. severe hy-
poglycemia). Baseline HbA 1¢ and presence of mi-
crovascular complications may reduce the expected
individual benefits. Therefore, patients’ risk profiles
and personal preferences should be considered
while setting individual targets for treatment [4].

Elevated triglyceride levels (TGs), or hyper-
triglyceridemia, are often caused or exacerbated
by uncontrolled diabetes, obesity and unhealthy

lifestyle. The last two are globally considered the
© GMN

leading risk factors for most non-communicable
diseases. In epidemiologic and interventional
studies hypertriglyceridemia is stated to be a risk
factor for coronary artery disease [5].

Type 2 diabetes (T2DM) and hypetrirglyceridemia
often coexist. The hypertriglyceridemia of diabetes
is classified as mild-to-moderate (TGs between
150-499mg/dL) and severe (TGs >500mg/dL).

Predominantly, hypertriglyceridemia is caused
by impairment or deficiency of lipoprotein lipase
(LPL). LPL is a vascular enzyme that degrades
chylomicrons into remnant particles and liber-
ates the triglyceride (TG) free fatty acids for
energy use from fat storage. In some cases, severe
familial dysbetalipoproteinemia (type III hyper-
lipidemia) or overproduction of very low-density
lipoprotein cholesterol (VLDL-CH) (familial
hypertrygliceridemia) may result in severe hyper-
triglyceridemia. If the level of total cholesterol
(TCH) exceeds 300 mg/dL and TGs concentration
is between 500 and 1000 mg/dL, the patient may
have a genetic cause of dyslipidemia (type I1I or
familial combined hyperlipidemia). Serum TGs
are primarily carried in apoB-containing lipopro-
teins and have been demonstrated to be predictive
of coronary heart disease risk. High levels of fast-

ing TGs (>200mg/dL) often represent an increase
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in plasma concentration of VLDL-CH particles,
the cholesterol content of which is correlated with
the number of atherogenic particles. According
to National Cholesterol Education Program Adult
Treatment Panel 11T (NCEP ATP III) guidelines,
statins are recommended as an initial therapy
for reducing low-density lipoprotein cholesterol
(LDL-CH) and a non-high density lipoprotein
cholesterol (non-HDL-CH) in patients with hy-
pertriglyceridemia (200-400mg/dL). However,
statin monotherapy is often insufficient to achieve
non-HDL-CH targets. For patients with persistent
hypertriglyceridemia (>200mg/dL), who receive
statin therapy, adding TG-lowering agents is
recommended to reduce non-HDL-CH levels [6].

The management of severe hypertriglyc-
eridemia (chylomicronemia syndrome) includes
aggressive reduction of TGs with intravenous
insulin, fibrates, omega-3 fatty acids, and/or nia-
cin therapy to avoid the risk of pancreatitis [7].

Fibrates are drugs that efficiently decrease
triglycerides, increase HDL, and improve the
prognosis both in patients with and without diabe-
tes. However, the effects of fibrates on glycemic
control, blood pressure, fasting serum insulin,
and leptin concentrations are not clear.

Therapeutic measures include restriction of
dietary fat and simple carbohydrates to reduce
chylomicrons and VLDL-CH. Drug therapy with
niacin and fibrates is initiated, if dietary therapy
fails. Fibrate use is recommended, if primary
abnormality is an increased TGs and low HDL-
CH levels. Combination of fibrate/niacin, and
fibrate/omega-3 fatty acids can also be used for
hypertriglyceridemia management.

Familial hypertriglyceridemia is also a com-
mon autosomal dominant disorder, occurring in 1
to 2% of the general population. Affected family
members have isolated elevated triglycerides. A
unifying molecular mechanism is lacking. The
phenotype is stable, with affected family mem-
bers consistently showing isolated hypertriglyc-
eridemia on repeated analyses. The disorder is
characterized by primary overproduction of TG.
Lipoprotein particles tend to be large, consisting
of increased amounts of TG relative to apo-B.
For a given level of cholesterol, these patients

have lower numbers of lipoprotein particles and
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a decreased apo-B concentration. The relation-
ship between this disorder and cardiovascular
risk is uncertain. Those affected do not appear
to be predisposed to premature vascular disease,
though they are at risk for the chylomicronemia
syndrome, when an additional risk factor for
hypertriglyceridemia, such as poorly controlled
diabetes, is present [8].

Familial hypertriglyceridemia often leads to
diabetes, pancreatitis, myocardial infarction (MI),
and less commonly skin xanthoma.

Our aim was to study the changes in glycemic
and triglyceride levels in a patient with newly
onset T2DM and hypertriglyceridemia, who was
treated with fenofibrate and insulin.

Case report. Our patient MM, is a 46 years old
female, Caucasian, hospitalized for the first time
with acute abdominal pain. Before hospitalization
the patient was feeling well and was not on any
medication. The patient stated that she had never
taken alcohol, or smoked, though her lifestyle was
passive. She had never been hospitalized except
for two deliveries.

He abdominal pain developed in the evening
after a heavy meal. The pain was located in the
middle of the abdomen and irradiated to her back.
The pain had persisted for 2h when she was taken
to the hospital.

Preliminary diagnosis of appendicitis was stated,
but performed computed tomography (CT) of the
abdomen revealed an enlarged pancreas, while the
appendix and gallbladder were within the normal
ranges. The test performed showed elevated am-
ylaze concentration, which was consistent with the
diagnosis of acute pancreatitis (Table 1).

Pancreatitis often develops secondary to gall-
bladder stones, alcoholism, or specific genetic
defects. Our patient did not suffer from the first
two conditions, but stated that her father had lipid
abnormalities and died of MI. Whether or not he
had T2DM was unknown. Based on the informa-
tion provided, inherited hypertriglyceridemia was
suspected.

Moreover, the patient stated that she had
lost 4-5 kg during the past 6 months and had
developed narcolepsy, general weakness, exces-
sive thirst and polyuria, especially at night. At
the admission her BMI was 32.2kg/m?, T/A-
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Table 1. Lipid profile data at admission

Measurements Results Normal references
TCH 6.5mmol/L (250mg/dL) n< 200.mg/dL
LDL-CH 3.0mmol/L (116mg/dL) n< 100mg/dL
HDL-CH 1.0mmo/L (39mg/dL) n>40mg/dL
TG 5.2mmol/L (4,602mg/dL) n<2mmol/L

Table 2. Insulin Therapy Algorithm

Blood glucose values

Insulin titration

BG <4mmol/l (72 mg/dL)

No insulin subcutaneous

BG 4-8 mmol/l (72 -144mg/dL)

2 unit of subcutaneous insulin

BG 8-12mmol/l (144-216 mg/dL)

4 unit of subcutaneous insulin

BG 12-16mmol/l (144-288mg/dL)

6 unit of subcutaneous insulin

BG >16mmol/l (288 mg/dL)

8 unit of subcutaneous insulin

Table 3. Laboratory Data 3 month after

Measurements Values Normal ranges
TCH 190mg/dL n< 200.mg/dL
LDL 100mg/dL n< 100mg/dL

HDL 39mg/dL n>40mg/dL

TG 50mg/dL n<30-149 mg/dL

HbAlc 7% Target 6.0-6.5%
C-Peptide 500pmol/L n -400pmol/L
Amylaze 110U/L n- 40-140U/L

130/80mmHg, blood glucose (BG) level 12
mmol/L (216mg/dl), HbA1c-8.7%, C-peptide
1100pmol/L (n -400pmol/L), amylaze210U/L
(n- 40-140U/L); Glutamic Acid Decarboxylase
(GAD)-antibodies were negative. Her plasma TG
concentration was measured together with plasma
TCH, LDL-CH and HDL-CH and are shown in
Table 1. Elevated C-peptide level indicates the
presence of insulin resistance.

Plasma TGs are often increased in patients
with newly diagnosed T2DM, but not to the
degree, seen in our patient [9]. Therefore, an
inherited hypertriglyceridemia was suspected.

The most common cause of familial hyper-
triglyceridemia is a defect in the LPL enzyme
catalyzing the cleavage of TGs. Ideally, the LPL
gene has to be analyzed to demonstrate a mutation
in the N2918S allele.

Though in this case we unfortunately were not
able to analyze the LPL gene to confirm its muta-

© GMN

tion and diagnosis of familial hypertriglyceridemia.
Patient data and the results of the performed
tests confirmed the diagnosis of T2DM and
hypertriglyceridemia; based on family history,
inherited hypertriglyceridemia was suspected.
Upon the admission, an acute pancreatitis
treatment protocol was initiated, with the admin-
istration of saline solution, supplemented with
potassium (closely monitored levels), and anal-
gesics; a gastric tube was placed. Treatment with
subcutaneous injections of rapid acting insulin
analogue Glulisine (every 3 hours) was started
(Table 2). Our aim was to lower a BG level to
approximately 6-9 mmol/L (108-162 mg/dL). BG
was measured every 3 h at bedside.
Hypertriglyceridemia leads to severe insulin
resistance in liver and skeletal muscles; it may be
due to accumulation of intracellular lipids, which
inhibit insulin signaling. Thus, in order to reduce
TG levels, it is very important to initiate low-fat
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and low-carbohydrate (CH) diet and treatment with
fenofibrates, which directly inhibits TG production.
Besides, insulin therapy should also be initiated,
in order to reduce hyperglycemia and to block TG
formation by LPL activation. The role of insulin in
inhibition of TG levels is very important, as finofi-
brates action does not start immediately.

After 2 days in the hospital setting, patient had
recovered, the gastric tube was removed, and she
started to eat. Her BG dropped to 8§ mmol/L and her
amylaze level decreased to 120U/L (n- 40-140U/L).

The patient was on a basal-bolus insulin regi-
men with short acting insulin analogue Glulisine
and ultra-long acting insulin analogue Glargin.
The prandial insulin Glulisine doses were 8-10-
121U (9am-2pm-7pm, respectively); and bedtime
insulin Glargin dose was 25IU. The doses were
adjusted based on the BG levels measured before
each main meal and at bedtime. Daily CH count-
ing (CH units/CHU) and CHU per each meal
were calculated.

Short course of diabetes education was carried
out, including following topics: what is T2DM, how
to manage diabetes, principles of insulin therapy,
dose adjustment, self-blood glucose monitoring
(SBGM), CHU counting, healthy lifestyle, etc...

After recovery from the acute pancreatitis
episode, (in 2 week) the patient was discharged
on fenofibrate and intensive insulin therapy with
a basal-bolus regimen with Glulisine (6-8-10 IU)
and Glargin(20 [U/bedtime).

Because of the risk of arteriosclerosis, aspirin
at a low dose (75 mg/day) was initiated.

The patient has been under ambulatory su-
pervision. Three month after discharge patient’s
condition was satisfactory (see laboratory test
results in Table 3), though target values of HbAlc
and TG were not yet achieved.

The patient regularly performed SBGM that
showed glycemic variability during past 3 months.

She feels well on recommended treatment and
diet, though further reduction in HbAlc and TG
levels is recommended, as due to elevated TG
levels together with diabetes the risk of MI is
high for this patient.

The patient has been advised to continue
SBGM. She is under close follow-up monitoring

at the Center.
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Conclusion: Prevalence of T2DM is high
and continues to increase globally. T2DM and
hypertriglyceridemia often coexist. Hypertriglyc-
eridemia seems to cause diabetes by inducing
insulin resistance. Plasma TGs are often increased
in newly diagnosed diabetes patients, but not to
the degree exhibited by the patient. This indicates
to the risk of presence of inherited hypertriglyc-
eridemia. Intensive treatment of both conditions
with diet, physical activity, fenofibrates and in-
sulin is important, as it aims to reduce TG values
and normalize glucose profile [10].

Fenofibrate is indicated to block TG synthe-
sis. Besides, insulin treatment is also needed, in
order to reduce hyperglycemia and to block TG
formation by LPL activation. In the acute phase,
insulin treatment is especially beneficial because
of the lag in time before fenofibrates taking effect.

Elevated TG values associated with diabetes
dramatically increase the risk of developing MI.
Therefore, a good control of both conditions and
close monitoring are mandatory for our patient.
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SUMMARY

CLINICAL CASE REPORT ON ACUTE
PANCREATITIS WITH CONCOMITANT
T2DM AND HYPERTRIGLYCERIDEMIA

Magradze T., Shelestova E.

National Center for Diabetes Research, Thilisi,
Georgia

Authors present a clinical case review of a
46-years-old, otherwise healthy female patient,
presented with acute abdominal pain. Examina-
tion and full work-up established a diagnosis of
acute pancreatitis, T2DM and hypertriglyceride-
mia; based on family history, inherited hypertri-
glyceridemia was suspected. Elevated TG values
associated with diabetes dramatically increase the
risk of developing MI.

Subsequent to the pancreatitis treatment pro-
tocol completion, the patient has fully recovered
from acute pancreatitis. Prescribed anti-diabetes
and Fenofibrate treatment has achieved satisfac-
tory glycemic and TG values. The patient is under
close ambulatory control and monitoring at the
National Center for Diabetes Research.

T2DM and hypertriglyceridemia often coex-
ist. Intensive treatment of both conditions with
diet, physical activity, fenofibrates and insulin
is important, as it aims to reduce TG values and
normalize glucose profile.

Keywords: T2DM, diabetes, familial hyper-

triglyceridemia, pancreatitis, fenofibrates.
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KJIUMHUYECKUM CJOYUYAU OCTPOI'O
IMMAHKPEATHUTA C COIIYTCTBYIOIIHU-
MM CAXAPHBIM JUABETOM U T'HIIEP-
TPUIIMIEPUJIEMUEN

Marpanze T., llenecrosa E.

Hayuonanvnwiii yenmp uccnedosanuii ouabema,
Tounucu, I py3us

IIpencraBneH KIMHUYECKUH ciTydaii 46-eTHel
MalUEeHTKHY, MOCTYNHUBILEH B KIIMHUKY C Kar000i
Ha OCTpylo 6osb B obnactH >xuBoTa. Ha ocHoBa-
HUM pPE3yNbTaToB MPOBEAEHHBIX 00CIEI0BaHUN
YCTaHOBJIEH JIMarHO3 OCTPOTO MaHKpeaTuTa, caxap-
HOTo MabeTa TUMa 2 U THIePTPUNITULIEPUIEMUY;
OCHOBBIBAsICh Ha aHaMHe3e, M0103peBaJlach Ha-
CIIeICTBEHHAs! TUIIEPTPUINIULIEPUIEMHUSI.

[To 3aBepiIeHNH TPOTOKOJIA JIEUEHUS OCTPOTO
MaHKpeaTHuTa MaeHTKa NOJIHOCTHIO ONPaBUIACh
OT JaHHOTO cocTtosiHus. IIpoBoanmMoe neueHue
caxapHoro auadeTa ¥ aHTUIUIMHAS Tepanus
MO3BOJIMIIN JIOCTUYB Y/IOBJIETBOPUTEIILHBIX MTOKA-
3aresiei IIIOKO3bl KPOBU M 3HAUYEHUH TPHUIIIUIIE-
punoB. [TanineHTKa HAXOAUTCS MO PETYIAPHBIM
amOynaTopHbIM HaOoeHueM npu Harronasns-
HOM IIEHTpPE UCCIIeI0BaHUi radera.

CaxapHblii 1ualeT Tumna 2 4acTo COMpPOBOXK/IA-
eTcsl THIepTpuriLepuaeMueii. Basxnoe 3naueHve
UMEeT MHTEHCHUBHOE JIeueHHne 00OUX COCTOSTHUI
MOCPEZICTBOM JMETHI, (PU3NUECKO aKTHBHOCTH,
dbenopuOparoB M MHCYIIMHA, TIOCKOIBKY OHO Ha-
1EJIEHO Ha CHUDKEHHE ITOKa3aTeNel TPUIITLIEPHIOB
Y HOPMAJIM3AIHIO POUIIS TITFOKO3bI KPOBH.
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BENEFITS OF EARLY SCREENING AND PROPER TREATMENT IN PATIENT
WITH SIGNIFICANT RISK FACTORS FOR GESTATIONAL DIABETES MELLITUS
(CASE REPORT)

Limani V.

University clinic of endocrinology, diabetes and metabolic disorders;
PHI General Hospital “8™ of September, ’Skopje, Macedonia

Gestational diabetes mellitus (GDM) is as-
sociated with an increased risk of maternal and
perinatal short and long-term complications
[1-4]. The condition is diagnosed by a positive
oral glucose tolerance test (OGTT), which is
either carried out in all pregnant women [7] or
in a selected group of women identified by their
demographic characteristics and obstetric history,
as being at high risk for GDM.

GDM occurs in 2-9% of all pregnancies [8].
Evidence suggests that the use of insulin for the
treatment of hyperglycemia in GDM reduces the
risk of serious perinatal morbidity [9]. Pregnancy
is an exciting time in a woman’s life. However,
once patient is diagnosed with GDM, she will be
managed more intensively. GDM is managed us-
ing diet and exercise but one in six women with
GDM requires insulin.

44

Case report. A 35-year-old woman at the
14" gestational week of her tenth pregnancy
was seen for routine prenatal care. The patient’s
past obstetric history included the spontaneous
abortion at 12™ gestational week four consecu-
tive times in a period of three years. After that,
hysteroscopic transcervical resection of uterine
septum was performed. Next three pregnancies
have been terminated by spontaneous abortion
at the 18™-20™ gestational weeks. At the eighth
pregnancy she had a spontaneous abortion on the
12 gestational week and the last pregnancy with
spontaneous abortion at the 20" gestational week.

Her family history revealed that her mother
has type 2 diabetes mellitus. In addition, the pa-
tient had a hypertension which was treated with
ACE-inhibitor (Enalapril - 5Smg twice daily) and
hyperlipidemia which was treated with statins
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Table. Glyaemic profile after hospitalization

FPG 08:30 | 09:30 13:00 14:00 18:00 19:00 | 22:00 | 23:00
2nd .da}./ of.hos- 73 mmol/l 8.7 4.2 8.0 5.5 7.3 6.1 6.0
pitalization ' mmol/l | mmol/l | mmol/l | mmol/l | mmol/l | mmol/l | mmol/l
4th .da}{ ofhos- 6.3 mmol/l 10.5 4.3 8.8 4.7 8.7 4.8 7.2
pitalization ' mmol/l | mmol/l | mmol/l | mmol/l | mmol/l | mmol/l | mmol/Il
8™t day of hos- 4.0 7.1 4.5 5.0 4.6 5.1
pitalization mmol/l | mmol/l | mmol/l | mmol/l | mmol/l | mmol/l

(Rosuvastatin - 20 mg once daily) and fibrates
(Fenofibrate - 145 mg once daily).

In the past years, for a certain period, she was
treated with oral antidiabetic drugs (Metformin
XR a 500 mg), but has stopped the therapy.
Despite her hygiene-dietetic regimen and an-
tihypertensive treatment, she still had several
spontaneous abortions.

The patient was tested for several genetic
mutations at the Center for Immune, Molecular
and Genetic Investigations (CIMGI), where some
genetic disorders were found (Thrombophilia
(Heterozygote on F II, MTHFR C677T, A1298C,
Fibrinogen. PAI- 1 5G/4G)).

The values of OGTT before hospitalization
were 6.8 mmol/l (0”), 12.3 mmol/l (60’) and 7.7
mmol/1 (120°), respectively, and her HbA1c was
7.3%.

In the hospital setting, an insulin therapy in the
form of long-acting insulin analogue (Levemir)
and rapid-acting insulin analogue (NovoRapid)
was initiated.

We started with three doses of NovoRapid
(3+3+3 IU) and Levemir 10 IU at night. Control
of the blood pressure was continued with Meth-
yldopa (250 mg three times per day).

During the hospitalization, we checked thy-
roid status (TSH=0.427, {T4=11.7, ATPO=196)
that was within the normal reference range.
Other measurements, including electrolytes, urea,
creatinine, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), total proteins,
albumins, globulins and complete blood count
(CBC) as well as urine sediment and 24h protein
were within normal range.

The glycemic profiles during hospitalization
were improving

The insulin doses were titrated during hospi-
© GMN

talization and the final dosage before discharg-
ing the patient was NovoRapid 4+5+4 IU and
Levemir 12 IU at night. At that time sufficient
glycemic control was achieved. Follow-ups were
planned at intervals of 1-2 weeks depending on
the glucose levels.

GDM is defined as any degree of glucose
intolerance with the onset or at the first detec-
tion during pregnancy [6]. The definition applies
whether insulin or only diet modification is used
for treatment, and whether or not the condition
persists after pregnancy.

Early screening and proper treatment could
play an important part in the course of the pa-
tient’s GDM in the presented case, especially
considering the fact that she had nine consecu-
tive spontaneous abortions. In addition to this,
a family history of T2DM is another risk factor
for GDM in the case of our patient. Studies have
shown that patients with family history of T2DM
are at higher risk of GDM than those without. In
this unusual case, which is considered as a GDM
with high risk, no insulin therapy had been started
during previous pregnancies, so we managed to
achieve the goal with insulin. This could be one
of the factors that could help a normal pregnancy
and delivery. Frequently patients with high risk of
developing GDM are not taken seriously by some
specialists. The discussion should be focusing on
early screening and proper treatment for GDM.

Conclusion. This is the case report of a GDM
in a high-risk patient. However, the patient had
9 spontaneous abortions and probably had not
been treated appropriately during this whole
period. Early detection of hyperglycemia as well
as early insulin treatment could be one of main
factors for successful pregnancy and delivery.
The risk of miscarriage is higher in women with
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poor glycemic control compared to those with
good glycemic control (9% vs 29 %), [5]. At her
21 gestational week patient’s glucose levels
were compensated on insulin therapy and she is
currently feeling well.

It is well recognized that established GDM is
an important risk factor for several serious ad-
verse pregnancy outcomes and the risk is greater
if glycemic control is poor. Consequently, screen-
ing high-risk women for undiagnosed diabetes in
the first trimester (before 20 weeks gestation) as
well as treatment with insulin is advisable.
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SUMMARY

BENEFITS OF EARLY SCREENING AND
PROPER TREATMENT IN PATIENT WITH
SIGNIFICANT RISK FACTORS FOR GES-
TATIONAL DIABETES MELLITUS (CASE
REPORT)

Limani V.

University clinic of endocrinology, diabetes and
metabolic disorders; PHI General Hospital “8"
of September”, Skopje, Macedonia

Gestational diabetes mellitus (GDM) occurs in
2-9% of all pregnancies. Evidence suggests that
the use of insulin in treating hyperglycemia in
GDM patients reduces the risk of perinatal mor-
bidity. Pregnancy is an exciting time in a woman’s
life. However, once patient is diagnosed with
GDM, she will be managed more intensively.
GDM is managed using diet and exercise but one
in six women with GDM requires insulin.

A 35-year-old woman at the 14" gestational
week of her tenth pregnancy was seen for routine
prenatal care. She had the history of nine consecu-
tive spontaneous abortions. Patient was hospital-
ized and based on the revealed glucose values
insulin therapy was initiated with long-acting
insulin analogue - Levemir and rapid-acting in-
sulin analogue - NovoRapid. Patient’s diabetes
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was compensated on insulin therapy. Follow-ups
were planned at intervals of 1-2 weeks depending
on the glucose levels.

This is the case report of a GDM in a high-risk
patient. She’s at the 21 gestational weeks and
has passed “delicate weeks”. At her 21% week of
gestation patient’s glucose levels are compen-
sated on insulin therapy and she is feeling well.

In this unusual case report, no insulin therapy
had been started during previous pregnancies, so
we managed to achieve a good glycemic control
with insulin treatment. This could be one of the
factors that could help a normal pregnancy and
delivery. The discussion should be focusing on
early screening and proper treatment for GDM.

Keywords: Gestational diabetes mellitus,
pregnancy.
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PAHHUI CKPUHUHT U JIEYEHUE IIA-
IIUEHTOB C PUCK-®AKTOPAMM PA3-
BUTHUSA TECTAIIMOHHOTI'O JIUABETA
(CJIYYAH U3 ITPAKTUKN)

Jlumanmu B.

Vhueepcumemckasn kiunuka ouabema u mema-
oonuueckux Hapyuenuti, Crxonve; Llenmpanvhbiii
eocnumane PHI "8 cenmsiops”, Cxonve, Maxeoonus

Iecrarmionnblii quabet GepeMeHHBIX BCTpEYaeT-
cs1 B 2-9% ciryuaeB. Jloka3aHo, 4TO MHCYJIMHOTEpA-
TS TOHKACT PUCK TIEPUHATATIBHON CMEPTHOCTH.
B ciydae recrammonHnoro amabera HE0OXOqUM
CTPOTHI KOHTPOJIb OEPEMEHHON Ha MPOTSHKEHUU
Bcell OepeMeHHOCTH. Bo Bpems rectaliioHHOTO
mrabera GepeMeHHast JoMbKHA COOIOIATh TUETY U
YBEJIMYUTH (PU3UMYIECKYI0 HArpy3Ky. MI3BecTHO, 4TO
13 6 GepeMEHHBIX C FeCTaI[MOHHBIM TH1a0eTOM OJTHA
HYXKJIaeTCsl B MHCYJMHOTEPAIIHH.

35-neTHsAs KEHIIMHA C TeCTAI[MOHHBIM JHa-
O0eToM obOparuiach B KIMHUKY Ha 14 Hemene
6epemennocty. [lannas GepemenHocTs Obuta 10,
npeapaynme 9 3akaHYuBaIUuCh CIIOHTAHHBIM
BBIKU/IBIIIIEM. BBUly IHIIepIiMKeMud Ha3HaueHa

HWHCYJIMHOTCPAIIHA aHAJIOTOM YCJIOBCYCCKOTI'O MHCY-
© GMN

JIMHA YABTPAKOPOTKOTO JEUCTBUS — HOBOPAITAIOM
Y aHAJOTOM YEJIOBEYECKOIO MHCYJMHA YJbTpa-
pOANEHHOTO elicTBUs — TeBeMupoM. Ha done
WHCYTUHOTEpANNU JTOCTUTHYTA KOMIIEHCAIUS
rmukemud. [locnenyromye BU3UTH MAMEHTKH
K SHJOKPHUHOJIOTY CIUIAaHUPOBAHBI C UHTEpBa-
7oM 1-2 Henlenu B 3aBUCUMOCTH OT TTOKa3aresei
[JIUKEMHUH.

IIpencraBiaeHHBIM KJIMHUYECKUN ciy4dau
MOJAYEPKUBAET 3HAYUMOCTh CBOECBPEMEHHOU
JMUAarHOCTUKH T'eCTAIlMOHHOTO Auabera u ero
aJIEKBAaTHOrO BeAcHUs. HazHaueHue MHCYIH-
HOTEpanuu 00EeCIeynio HOpMalbHOE TEUCHUE
OepeMeHHOCTH U (pu3nosIornueckue posl. [pen-
MoJIaraeTcs, 4To MpeAplayme 9 CoHTaHHbBIX
BBIKU/IBIIIEH CBS3aHbI C TUIIEPITIMKEMUEH. ABTOD
CTaThH CUUTAET IEJIeCO0OpPa3HBIM TIPOBEACHHE
OOILIMPHON JUCKYCCUU IO BOIPOCY JICUEHUS U
CKpUHMHTA T€CTAllMOHHOTO JThadeTa.
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WEIGHT LOSS IN A YOUNG PATIENT WITH TYPE 2 DIABETES:
CHALLENGES OF DIABETES MANAGEMENT USING ONLINE PROGRAM
OF GOOD NUTRITION (CASE REPORT)

Krylov V.

Federal State Autonomous Educational Institution of Higher Education I.M. Sechenov First
Moscow State Medical University, Russia

Obesity is a serious disease that provokes a
large number of concomitant diseases and condi-
tions, such as cardiovascular diseases, hypercho-
lesterolemia, impotence, obstructive sleep apnea,
certain types of cancer, osteoarthritis and depres-
sion. In the Russian Federation 59.8% of the
adult population (>20 years old) are overweight
and 26.5% are obese [1]. In many cases patients
do not have an opportunity to consult the doctor-
endocrinologist or a nutrition specialist; besides,
during the visit it is not always possible to discuss
all the aspects, and sometimes, some information
is forgotten by patients themselves. Because of
that, we created a “step-by-step online nutrition
system” that helps a patient to maintain motiva-
tion after an appointment in order to change the
attitude of people towards proper nutrition [2].

Case report. A 31-year-old male with a his-
tory of obesity, type 2 diabetes mellitus (T2DM)
and hypercholesterolemia came to our clinic
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for medical weight-loss management. He also
complained of decreased libido. According to his
initial anthropometric measurements, his weight
was 193 kg, height was 181 c¢cm, and body mass
index (BMI) was 58 kg/m? His HbAIC level
was 7.1% and low-density lipoprotein cholesterol
(LDL-C) - 5.1 mmol/L. The patient had begun
gaining weight when he was 16 years old. Fifteen
years ago, he was diagnosed with T2DM and
hypercholesterolemia. His has a family history
of diabetes, cardio-vascular disease and obesity.
His primary care physician (PCP) prescribed a
combination therapy with sulfonylurea and met-
formin (4 mg and 500 mg per day, respectively).
For the management of dyslipidemia, the patient
was taking simvastatin 10 mg per day.

For approximately 15 years the patient was
inactive, followed by an unsuccessful attempt
of playing tennis 2 years ago with a personal
trainer. His diet has been high in fat and calories.
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He works at an IT company as an IT technolo-
gist. His breakfast on the way to work consisted
of bagels and burgers; brunch — of burgers or
sausages. For lunch he has at least one pepperoni
pizza. He often has chicken nuggets and burg-
ers at the end of his working day. He regularly
overeats and reaches excessive fullness. He and
his friends eat out 2 to 3 times per week (pic. 1)
Usually he has 2-3 alcoholic drinks per weak with
excessive amount of soda and juices. Patient is
a former smoker.

Pic. 1. Examples of typical meal examples con-
sumed prior to enrolling into the program

We created a “step-by-step online nutrition
system” that helps patient by watching video les-
sons to gradually form good habits about proper
nutrition, without starvation, stress and debilitat-
ing physical exertion. Unfortunately, patients do
not have even basic information about nutrition.
To become an expert in any field, one must go
through a long learning curve. The same is true
about nutrition. For example, during the first
week the patient learns to eat proper breakfast,
next week refuses fried food, makes an effort to
use an oven, quench without oil and drink water,
tea and coffee, instead of sugary drinks, while
still not changing his usual diet. Respectively,
step-by-step, without stress and special efforts,
patients form lifetime eating habits.

At the initial visit, the patient was advised
to perform bariatric surgery but he refused. Af-
terwards, we advised him to start a low-calorie,
low-fat, and low rapid-digested carbohydrate diet,
in addition to walking just for 12 minutes per day.

In order to educate our patient about good
nutrition, physical activity and the need of sun
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exposure we used an online system based on
the video lessons, full of humor, pictures, and
cartoons. Even one month of watching the short
educational movies was sufficient for the patient
to form the habits of healthy eating including
restriction of fat and digestible carbohydrates and
increase of the daily consumption of low-fat dairy
products, slow carbohydrates, protein and fiber
(pic. 2) [3]. His endocrinologist was regularly
available for any questions and inquiries that the
patient might have had.
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Pic. 2. Typical healthy meal examples being
consumed as a result of following the program
recommendations

In order to avoid hypoglycemia due to reduced
carbohydrate intake and weight loss, we replaced
sulfonylurea with liraglutide 0.6 mg subcutane-
ously with up-titration to 1.2 mg per day after
one week. The dose of metformin was increased
to 1000 mg twice per day.

After 4 weeks from initiating recommended
diet and physical activity the patient has lost
13 kg. His blood pressure was well controlled
at 120/65 mm Hg. The dose of liraglutide was
increased to 1.8 mg.

After Six weeks from treatment he lost ad-
ditional 9 kg. His blood glucose, blood pressure
and heart rate remained well controlled.

On the next follow-up visit 4 weeks later, the
patient reported an additional loss of 8 kg and com-
pliance with diet, exercise, and medications. His
blood pressure remained well controlled, HbA1C
decreased to 6.1%, and LDL was 3.2 mmol/l.

After several months the patient came to the
clinic with the complaints of persistent hunger and
urge of snacking. Liraglutide was further increased
to 2.4 mg per day, which after 4 weeks resulted in
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additional weight loss without feeling of hunger
and snacking, with well controlled blood glucose
[4]. After 8 months of treatment the patient has lost
58 kg in total, and reached 135 (pic. 3) kg from 193
(pic. 4); His metabolic characteristics have mark-
edly improved, with HbA1C -5.6%, and LDL-C
- 2.9 mmol/L; Moreover, patient had a motivation
to continue weight loss program.

Pic. 3. Patient in 8§ months after the program
initiation

Pic. 4. Patient before enrolling into the program

Conclusion. Our case showed that in 8-month
period the patient with BMI - 58 kg/m? and T2DM
was able to lose 30% of his initial body weight with
a low-carbohydrate diet, increased exercise and
proper medications. Sulphonylurea - glymepiride
was gradually reduced and replaced with increased
doses of metformin and liraglutide.

Today, we live in a world of high technologies
and lack of time. It is very important to know how
to deliver proper information to an individual
patient. Accordingly, we need to improve the
quality of information delivery system, including
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using online technologies to improve the quality
and duration of life of our patients.
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SUMMARY

WEIGHT LOSS IN A YOUNG PATIENT
WITH TYPE 2 DIABETES: CHALLENGES
OFDIABETES MANAGEMENT USING ON-
LINE PROGRAM OF GOOD NUTRITION
(CASE REPORT)

Krylov V.

Federal State Autonomous Educational Institu-
tion of Higher Education I.M. Sechenov First
Moscow State Medical University, Moscow,
Russia

A 31-year-old male with a history of obesity,
type 2 diabetes mellitus (T2DM) and hyper-
cholesterolemia came to our clinic for medical
weight-loss management. According to his initial
anthropometric measurements (weight - 193 kg,
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height - 181 cm, and body mass index (BMI) -
58 kg/m?) patient had morbid obesity. In order to
educate our patient about good nutrition, physical
activity and the need of sun exposure we used an
online system based on the video lessons, full of
humor, pictures, and cartoons. Even one month of
watching the short educational movies was suf-
ficient for the patient to form the habits of healthy
eating, including restriction of fat and digestible
carbohydrates and increase in daily consumption
of low-fat dairy products, slow carbohydrates,
protein and fiber. Endocrinologist was regularly
available for any questions and inquiries that the
patient might have had. In addition to the dietary
recommendations subcutaneous liraglutide 2.4
mg daily was initiated. After 8 months of treat-
ment the patient has lost 58 kg and reached the
body weight of 135 kg; moreover, he had motiva-
tion to continue losing weight.

Keywords:obesity, good nutrition, diabetes
mellitus.

PE3IOME

IHOTEPA BECA 'Y MOJIOJAOI'O TALIMEH-
TA C CAXAPHBIM /IMABETOM THIIA 2:
MEHE/UKMEHT JUABETA C UCIIOJIb-
30BAHUEM OHJAHH IPOTPAMMBI
3JOPOBOT'O IMMUTAHUA (CAYUYAM U3
ITPAKTHUKHN)

Kpsuios B.

DedepanvbHoe 20Cy0apcmeenHoe A8mMOHOMHOE
obpazosamenvroe yupexcoenue «llepguiii mo-
CKOBCKULL 20CYOAPCMBEHHbII MEOUYUHCKULL YHU-
eepcumem um. .M. Ceuenosa», Mockea, Poccust

Mysxuuna, Bo3pact 31 roj, ¢ O)KHUpEHUEM,
caxapHbIM JUa0ETOM THUIIA 2 U TUTMIEPXOJIECTe-
pUHEMHEH 00paTHIICs B KIIMHUKY TSI CHYDKEHUS
Beca. [Ipu obcnenoBanun: Bec 193 kr, poct
181 cMm, unzgexc maccel Tenia — 58 kr/m?. C LEebio
0o0ydeHHs MalnueHTa MPaBWILHOMY MUTAHUIO,
HEOOXOUMOCTH (PU3UUECKONW AKTUBHOCTU U
WHCOJISIINY, UCTIOJIb30BaHa OHJIAWH CUCTEeMa,
OCHOBaHHasl Ha BHJICO YPOKaX, aHUMAIIMOHHBIX U

Opyrux wiutroctpanusax. CrycTs O1H MECHLI 1o-
© GMN

CJIe MPOCMOTPa KOPOTKHX 00yHaIOIINX BHICOPO-
JIMKOB y ManueHTa chopMupoBasiach NpUBbIUKA
IIPaBUJIBHOTO MUTAHMS, OTPAaHUYEHHUE KUPHOU
IIUIIH 1 JIETKOYCBOSIEMBIX YIJIEBO/OB, ITOBBIIIE-
HUE NOTPEOJIEHUS KUCIOMOJIOUHBIX MTPOAYKTOB,
TPYIHOYCBOSIEMBIX YITIEBO/IOB, O€JIKa 1 KJIeT4ar-
KU. B cirydae BO3HUKHOBEHUS JIIOOBIX BOIIPOCOB,
MAlMEHT UMEJ BO3MOKHOCTh KOHCYIBTHPOBATHCSI
CO CBOMM BPa4OM-3H0KPHHOJIOTOM. B tonosnnHe-
HUE K PEKOMEHJALUSAM 10 MUTAHUIO, TALIUEHTY
Ha3Ha4YeH JUpantyTus 2,4 Mr B ICHb B BUJE MO/
KOXHBIX MHBEKIMN. CrnycTsd 8 MecsIeB mocie
JIeYeHUs], MAUEHT NOXyJes Ha 58 KI' U JOCTUT
135 k1, BMecTO M3HauaiabHbIX 193 Kr, coxpaHss
MOTHBALIMIO K JTaJbHENIIEMY CHHKEHHIO BECA.
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ASSOCIATION OF DIABETES COMPENSATION WITH SLEEPING HABITS
AND WELL-BEING IN PATIENTS WITH DIABETES MELLITUS

'Navasardyan L., 'Avetisyan A., Simonyan M., 'Aghajanova E.

Yerevan State Medical University, ' Endocrinology Department;
’Pharmaceutical Management Department, Armenia

Diabetes Mellitus (DM) is one of the most
common diseases encountered by the popula-
tion worldwide, with high social and economic
burdens. The prevalence of DM and obesity
has increased dramatically over the last decade
[6]; especially the age of diabetes onset has
tendency to decrease [14]. Both diseases play a
major well-established role in development of
cardiovascular event [12; 13], which is known
to be a leading cause of death worldwide. Thus,
DM is a social, economic and multidisciplinary
pathology, requiring special attention of public
healthcare experts.

Sleep is a physiologic process of the body,
when the metabolism is decreased to give a repar-
ative time for glycogen storing and peptide syn-
thesis [10]. In healthy individuals normal sleep
is associated with reduction of glucose utilization
in the brain and other metabolically active tissues
[18]. Healthy sleep gives “a resting opportunity”
to the body to recover the whole metabolic, en-
ergetic and other resources, expended during the
day [2]. It has been reported that average sleep
duration has decreased during the last several de-
cades [18]. Some cross-sectional and longitudinal
studies reveal a link between short sleep duration
and the prevalence of type 2 DM, as well as the
increased risk of obesity, and development of car-
diovascular events, even in childhood [7,8]. Sleep
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deprivation in healthy individuals is shown to
impair their glucose homeostasis [11]. Adequate
sleep duration in adults is estimated to be 7-8
hours, and in children — 8-9 hours per night. Dur-
ing the last forty-fifty years sleep duration seems
to have decreased approximately by 2 hours per
night, as a result of our lifestyle, workload, social
activities and access to technology, particularly to
“blue-screen” [18]. The overwhelming majority
of works shows the association of sleep duration
with abnormalities in patients with obesity and
type 2 diabetes [10], but there is a lack of data
about type 1 DM. Several social, economic and
public health consequences due to chronic sleep
deprivation, as well as obstructive sleep apnea
(OSA) are described in the literature [1]. More-
over, in some investigations Continuous Positive
Airway Pressure (CPAP) treatment was per-
formed in diabetic patients with OSA [5] showing
a significant improvement of not only HOMA-
index, but also of fasting and nocturnal glucose
metabolism, versus placebo [9]. However, the
effect of CPAP therapy on metabolic syndrome is
still controversial [4]. Comorbidities in patients
with diabetes and sleep deprivation include eat-
ing and attention deficit disorders and cognitive
impairment, especially in patients with recurrent
and severe hypoglycemia. Some data suggest,
that depressive symptoms and clinical depres-
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sion are seen much more frequently than they are
diagnosed and treated [15]. Screening for sleep
disorders and obstructive sleep apnea should be
routinely performed in patients, who are at high
risk, including patients with obesity, diabetes and
hypertension [1]. On the other hand, Surani S.R.
[16,17] rises a question in his review: “it is the
prime time to push for OSA or sleep disorders
screening for every patient walking in outpatient
clinic or hospital?”. Stop-Bang questionnaire,
Berlin or NAMES questionnaire can be used as a
screening tool according to author’s opinion [3].

Therefore, the aim of this work is to evaluate
the association between diabetes compensation
and sleep quality and quantity in patients with
type 1 and type 2 diabetes. And in addition, to
establish any potential association with “screen”
time, physical activity and well-being.

Material and methods. Forty-nine patients
with diabetes were included in the study. Glycat-
ed-hemoglobin (HbAlc) levels were measured,
patients filled out sleep habit and self-assessment
questionnaire, indicating the sleep duration, any
“screen” time period during the day (phone, TV,
computer), average weekly physical activity and
etc... Both type 1 and type 2 DM patients were
examined. They were divided into two groups
according to the type of diabetes: group 1 con-
sisted of patients with type 1 DM (n=28), and
group 2 consisted of patients with type 2 DM
(n=21). They were matched by sex, age and dia-
betes duration. HbAlc < 7.5 was considered as a
diabetes compensation. Statistical analyses were
performed to determine the significance of find-
ings. Non-parametric Pearson’s chi-square test
(Yates corrected if table 2x2) was used. Rates and
ratios were calculated; where appropriate, z-test
or t-test was applied. In all cases null hypothesis
was rejected if p <0.05.

Results and discussion. In total, 49 patients
were enrolled in the study. The male/female ratio
of investigated patients was 49%-51% (0.96),
in the group 1 - 14/14 (1.0), and in the group
2 —10/11 (0.91). The average age was 32 years
(range: 6 to 78): 15.46 and 54.3 in the group 1 and
2, respectively. According to the self-assessment
questionnaire about patient’s opinion on associa-

tion of sleep duration with well-being, 40% of
© GMN

respondents indicated no connection. Based on
this we can conclude, that they do not pay enough
attention to the link between these two factors.
Although, as shown in the Table 1, positive an-
swer rate is significantly higher in the group 2 (p
< 0.05). The mean sleep duration between two
groups was also significantly (p<0.05) different,
showing less night sleep time in the group 2 (Fig).

Night sleep duration (hours/day)

12
LA
10 A

*

“night sleep duration (hours)

Fig. Night sleep duration by age in two groups
of investigated patients with type 1 and type 2 DM

At the same time presence of nervousness
showed no significant differences between two
groups and was equally indicated in the ques-
tionnaire in both groups (p>0.05). This could
be interpreted, that younger patients do not link
their nervousness with the sleep duration and
daily “screen time”, but the link becomes evident
with the age, although the difference of “screen”
time between groups showed no significance
(p>0.05). Daily spent “screen” time is found to
have very weak correlation with age (r=-0.194),
although the mean “screen” time was established
as 5.35 hours/day. 38.8% of respondents indicated
insomnia, but, as expected, only 2% of them
indicated somniferous tablets intake. Most of re-
spondents indicated sleep interruption (62%), out
of which in 64.5% it was associated with nocturia
(p<0.001). 49% of patients had nervousness, but,
interestingly, 70.8% of them had both sleep inter-
ruption and nervousness (p<0.05). These data is
indicative of a link between sleep duration, sleep
quality (interruption) and nervousness, which was
significantly high in the group 2 (p<0.05).

Another question is whether this reduction in
sleep quantity and quality is associated with dia-
betes and its duration. We investigated the asso-
ciation of mean HbA 1c and “screen” time period,
average weekly physical activity, sleep duration,

diabetes duration and age. No association was
53



Table. Comparison of several variables between two groups
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Group 1 Group 2
(n=28) (n=21) P value

Having insomnia (yes) 10,7% 76,2% 0.02°
Mean night sleep duration (hours) 8.94 7.42 0.01
Mean weekly physical activity (hours) 12.4 12.1 0.95
Daily “screen” time (hours) 6.39 3.82 0.27
Sleep interruption (yes) 39.3% 95.2% 0.03
Link Qf well-being with sleep quality and 33.3% 90.5% 0.04
quantity (yes)

Link of well-being with “screen” time (yes) 28.6% 47.6% 0.143
Nervousness (yes) 39.3% 61.9% 0.1
Diabetes mean duration (years) 5.2 8.67 0.27
Mean HbAlc (%) 8.5 8.98 0.22

found between diabetes compensation, duration
and patients’ age (p=0.208 and p=0.858, re-
spectively). No connection between the mean
HbAIc and mean “screen” time. Assessment of
weekly physical activity time in groups 1 and
2 has revealed p=0.056 and p=0.686, respec-
tively. It should be also mentioned, that weekly
physical activity also showed no association
with HbAlc levels. Probably this means, that
our young patients with diabetes have similar
physical activity as elders (p>0.05). But a sig-
nificant association of diabetes compensation
with sleep duration, as well as sleep interrup-
tion was found (p=0.02 and p=0.019). Based
on these findings, we can assume, that sleep
duration affects diabetes compensation and,
vice versa, non-compensated diabetes may lead
to nocturia, that result in sleep interruption
and reduction in sleep duration, especially in
group 2. Taking into account, that in contrast
with HbAlc levels, sleep duration and insom-
nia were significantly different in two groups,
it should be concluded, that compensation of
DM in type 1 diabetic patients depends pre-
dominantly on the factors different from the
sleep duration, sleep quality and “screen” time.
Conclusion. Association of diabetes compen-
sation with sleep duration and quality is revealed,
especially in patients with type 2 diabetes. More
profound investigations should be conducted to
evaluate the connection with sleep quality and
quantity, as well as daily “screen” time in patients
with type 1 diabetes.
54

In summery, physicians need to educate pa-
tients not only on the prevention of the risks of
diabetes complications, but also on associations
of diabetes with sleep disorders and cardiovas-
cular disease prevention. Further investigations
are needed to find out the approach of healthcare
providers to preventative education. Each co-
morbidity of diabetes must be evaluated and the
education of the patients should be concentrated
on all of them as a whole and not separately as
it is seen nowadays, because they are connected
and exacerbate each other.
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SUMMARY

ASSOCIATION OF DIABETES COMPEN-
SATION WITH SLEEPING HABITS AND
WELL-BEING IN PATIENTS WITH DIA-
BETES MELLITUS

'Navasardyan L., 'Avetisyan A.,
’Simonyan M., 'Aghajanova E.

Yerevan State Medical University, 'Endocrinol-
ogy Department; *Pharmaceutical Management
Department, Armenia

Recent data estimates that sleep deprivation
and poor quality of night sleep have an impact
on the incidence and prevalence of both obesity
and type 2 diabetes, as well as cardiovascular
events in all ages.

The aim of this work is to evaluate the associa-
tion between diabetes compensation and sleep qual-
ity and quantity, comparing patients with type 1 and
type 2 diabetes, as well as to establish any potential
connection with “screen” time, physical activity and
well-being. For this reason 49 patients with type 1
(n=28) and type 2 DM (n=21) were investigated.
HbA 1c levels were measured, and the patients filled
out sleeping habits and self-assessment question-
naire. Association of sleep duration with the diabetes
compensation was revealed (p<0.05), regardless
of “screen” time and weekly physical activity
(p>0.05). Significant difference in insomnia and
sleep interruption was revealed between the two
groups. The mean sleep duration between two
groups was also significantly (p<0.05) different,
showing less night sleep time in patients with
type 2 diabetes. The mean “screen” time was
established as 5.35 hours/day, but daily “screen”
time was found having very weak correlation with
age (r=-0.194). Presence of anxiety showed no
significant difference between two groups and
was equally indicated in the questionnaire in both
groups (p>0.05). Thus, these sleep-relationships
should be addressed rather together with the
patients’ well-being and quality of life than sepa-
rately, and should be carefully assessed in primary
care and endocrinology clinics.
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3ABUCUMOCTDb KOMIIEHCAIIUA TUA-
BETA C CAMOYYBCTBUEM N XAPAK-
TEPOM CHA Y BOJIBHbIX CAXAPHbIM
JAUABETOM TUITIA 1 U 2

'"HaBacapasin JI., 'ABeTncsid A.,
2Cumonsin M., 'Aramxanona E.

Epesancxuii cocyoapcmeennwiii mMeOuyunckui
YHUgepcumem, '0enapmamen 3HOOKPUHONO2ULL,
20enapmamenm hapmayesmuueckoco meneo-
ocmenma, Apmenus

CormacHO TOCTIEIHUM JTaHHBIM, OECCOHHHUIIA
U TJIOXOH COH BIUSIOT Ha 3a00JIeBa€MOCTh U
pPacpoCTPaHEHHOCTh OKUPEHHUS M CaXapHOTO
nuabera TUHa 2, a Takke KapIuOBaCKYJISIPHBIC
OCIIOKHEHUS B JIIOOOM BO3pacTe.

Llenpr0 JaHHOTO MCCIEAOBAHUS SIBUIOCH
OTIpe/IeNIeHNEe KOPPEISIUOHHON CBSI3U MEXKIY
KOMIIEHCanuei nuabera, KOJIMYeCTBOM M Kade-
CTBOM CHA, IPOBEJICHIE CPABHUTEIBHOM OI[CHKH
U BBISIBJICHHE TIOTEHIIMAIBHON CBSI3U KOMIICH-
canuu auabera ¢ TMepuoJoM BpEMEHH, IpOBe-
JICHHOTO Y 2KpaHOB (screen time), Gpu3mdeckoit
aKTUBHOCTHIO M CAMOYYBCTBHEM Yy OOJBHBIX
nuabetom tuna 1 u 2.

C oT10ii 1enpio ucciaenoBaHo 49 GOIBHBIX
caxapHbIM quaderoMm tuna 1 (n=28) u 2 (n=21).
[IpoBenen onmpoc 0 caMO4yBCTBUH, XapAKTEPE U
0COOEHHOCTSIX CHA, OTIPE/ICIICH TIIMKUPOBAHHBIHI
remorioOus (HbA1c). BeisiBieHa craTucTuaecku
JOCTOBEPHAS CBS3b MEXKTy KOMITCHCAIHEH JHa-
Oeta ¥ MPOIODKUTENBHOCTRIO cHa (p<0,05), B
OTIMYHE OT “‘screen time” u pu3nUecKoi Harpy3-
ku (p>0,05). OnpeneneHa J0CTOBEpHAs pa3HUIIA
MEXy TPyHITIaMH IO TTapamMmeTpaM O€CCOHHUIIBI,
CpenHei MPOIOIKUTEITBHOCTH U TPEPHIBUCTOCTH
cHa (p<0,05). Cpennsisi TpOAOIKUTEIBHOCTD
cHa B | rpymme Obla TOCTOBEPHO BHINIE, YEM
Bo II (p<0,05). Cpeansiss mpoAOIKUTEILHOCTD
BPEMEHH, MIPOBEICHHOTO Y AKpaHa, COCTaBHIIA

5,35 gac/neHb, OHAKO OHA TOKa3ala cladyro
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KoppeJsiiuio ¢ Bo3pactoM (1=-0,194). Paznuunii
0 MOKAa3aTessiM HEPBO3HOCTH B IPyMIax HE BbI-
sBiieHo (p>0,05).

CornacHo JaHHBIM UCCIIEI0BAHUS, B 9HIOKPH-
HOJIOTUYECKUX KIIMHUKAX U TEPBUYHOM 3BEHE
3/IpaBOOXPAHEHHUS BBIIICOMTUCAHHBIEC TAPAMETPhI
U CaxapHbI quabeT cienyeT OleHUBaTh HE OT-
JIeIbHO, @ B COBOKYITHOCTH C CAMOYYBCTBUEM U
Ka4eCTBOM >KU3HU MAIlMEHTOB.
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FOURNIER’S GANGRENE, A RARE COMPLICATION
OF DIABETES MELLITUS (CASE REPORT)

Muharremi Sh.

Institute of Nephrology, Department of Internal Medicine, Struga, Macedonia

First time Fournier’s Gangrene (FG), was
reported by dermatologist Bauriene in 1764. The
name of this condition is associated with derma-
tovenereologist Jean Alfred Fournier, who was
the first to characterize it as scrotal pathology in
1883 [1]. Interestingly, Avicenna had described
the same disease in his book centuries ago [2].
Fournier has described the disease as a fulminant
hepatitis of penis and scrotum, especially target-
ing healthy young males, starting suddenly and
progressing quickly, with an uncertain cause.
FG is characterized by the necrotizing fasciitis
of perinea, genital and perianal areas, typical for
synergistic polymicrobial infection. Only 600
cases have been reported worldwide between
1996 and 2006 [1]. Despite being a very rare
disease, because of its insidious characteristics
it has a high mortality and thus requires urgent
surgery. Any delay on its diagnosis and treatment
can be fatal, therefore a thorough investigation of
the symptoms is important. Today, FG is mostly
diagnosed in 50-60 year-old male patients. Men
have a 10 times higher incidence of developing
FG, the reason is an easier drainage of female per-
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inea through vaginal path, reducing the chances
of occurrence [3]. In women, the most frequent
cause is anorectal infection [4]. Currently, in
most FG cases the cause can be identified. Only
10% of FG cases remain uncertain [3,5]. Infec-
tions close to gateway zones like scars, burns,
incisions; anorectal infections, genitourinary
infections, abscess, anal fissures, colon perfora-
tions line up among the most frequent causes. It
is also reported that in some cases FG can occur
secondary to rectal carcinoma and diverticula [6].
It can also accompany some cases with compro-
mised immune system (diabetes mellitus, chronic
alcoholism) [5].

Case report. The presented case reports on
54-years old patient with T2 Diabetes mellitus
who, due to hypoglycemic episodes on Insulin
therapy, was treated with oral anti-hyperglycemic
medications (Metformin). Because of end-stage
renal disease, patient was on hemodialysis treat-
ment. Moreover, he had various comorbid con-
ditions: arterial hypertension, history of acute
myocardial infarction, dilative cardiomyopathy,
amaurosis and peripheral neuropathy. The patient
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was diagnosed with early stage Fournier’s gan-
grene during hospitalization at our department
based on the symptoms, such as the small black
spots, swelling and pain in the genital area (Fig.).
Long acting Insulin was initiated at the admission.
He stated that he had the history of alcohol use.
The patient’s laboratory results were as fol-
lows: leukocytes: 6.1..18.9 /mm3, Hb: 95..77 gr/
dl, platelets: 118..67 /mm?®, CRP: 36 mg/dl, urea:
23.9 mg/dl, creatinine: 4.9 mg/dl, ALT: 3 U/L,
AST: 7 U/L, AP 41 U/L. His liver function tests
were within normal ranges and his abdominal ul-
trasonography revealed enlarged kidney diameter
as a consequence of long-term diabetes mellitus.
Due to the increased leucocyte count and episodes
of fever during hemodialysis, blood culture was
taken, which was positive for Staphylococcus
coagulase negative and broad-spectrum antibi-
otics were administered. Because of sepsis with
positive hemoculture, the urologist was consulted
regarding scrotum and penis black spots, and his
decision was to perform a preoperative debride-
ment as the first step of treatment. First, the ne-
crotic skin tissue was removed completely. After
two days we arranged a reconstruction surgery;
the patient had cerebrovascular stroke, which
worsened his health, resulting coma and death.

Fig. Fournier's gangrene

What is the link between diabetes and gan-
grene? Patients with diabetes have an increased
risk of developing gangrene. High blood glucose
levels can damage nerve fibers, which may cause
a loss of sensation in the affected area. This can
make it easier to develop an injury. High blood
glucose can also affect blood vessels and limit
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the blood flow to the lower body and feet. This
causes a chain reaction. If patient’s feet aren’t get-
ting enough circulation, fewer infection-fighting
cells are making their way to feet. If lacking these
infection-fighting cells, any wounds can take lon-
ger to heal. Any potential wounds are also more
likely to be infected. Other risk factors to consider
include: peripheral arterial disease, atherosclero-
sis and Raynaud’s phenomenon. Minor infections
in people with weakened immune systems, due
to diabetes, chemotherapy, HIV, malnutrition and
kidney failure can also lead to gangrene.

Conclusion. Diabetes mellitus represents a
worldwide pandemic disease, which induces num-
ber of serious complications, such as cardiovascular
disease, chronic kidney diseases, resulting in the
end-stage renal disease requiring hemodialysis,
cerebrovascular disorders, various types of neuropa-
thies and frequent infections. One of the rarest but
very serious and urgent conditions, which appears
as a complication in patients with Diabetes mellitus
is Fournier’s gangrene, which represents rapid and
progressive fulminant infection of superficial tissue
of the scrotum and penis. As a result of the improved
approach of multimodality therapy, the mortality
from FG in the hospital setting has decreased to
10%. In our experience, FG with diabetes mellitus
always poses a greater challenge for reducing mor-
bidity and mortality. It is recommended to adopt a
multidisciplinary approach in treating a case of FG
to achieve a low morbidity and mortality, especially
in presence of the comorbidity like diabetes and
multi organ failure.
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SUMMARY

FOURNIER’S GANGRENE, A RARE
COMPLICATION OF DIABETES MEL-
LITUS (CASE REPORT)

Muharremi Sh.

Institute of Nephrology, Department of Internal
Medicine, Struga, Macedonia

The presented case reports on 54-years old
patient with T2 Diabetes mellitus who, due to
hypoglycemic episodes on Insulin therapy, was
treated with oral anti-hyperglycemic medications.
Patient was on hemodialysis due to the stage 5
chronic kidney failure and had various comor-
bid conditions: arterial hypertension, history of
acute myocardial infarction, dilative cardiomy-
opathy, amaurosis and peripheral neuropathy.
Besides his complicated medical history, patient
developed an early stage of Fournier’s gangrene.
Diabetes mellitus represents a worldwide pandemic
disease which induces a number of serious compli-
cations, such as cardiovascular disease, chronic kid-
ney diseases, resulting in the end-stage renal disease
requiring hemodialysis, cerebrovascular disorders,
various types of neuropathies and frequent infec-
tions. One of the rarest but very serious and urgent
conditions, which appears as a complication in pa-
tients with Diabetes mellitus, is Fournier’s gangrene,
which represents rapid and progressive fulminant in-
fection of superficial tissue of the scrotum and penis.

Keywords: T2 Diabetes mellitus, CKD stage 5 on
hemodialysis, Fournier’s gangrene.

PE3IOME

TAHIT'PEHA ®YPHE - PEJIKOE OCJIOXK-
HEHHUE CAXAPHOI'O JUABETA (KJIU-
HUYECKHUU COIYUAN)

Myxapemu II.

Hucmumym negponozuu, denapmamenm 6H)-
mpennux oonesneti, Cmpyea, Maxeoonus

CaxapHublii TuabeT - MHUPOKO pacCIpOCTPAHEHHOE

3360J’I€BaHI/IC, BBI3BIBAKOIICEC TAKHUC CCpBéSHHe
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OCJIOXKHEHUS, KaK CEpIEeYHO-COCYIUCThIE, XPO-
HUYECKHE MOYEYHbIe 3a00JIeBaHus BILIOTH JI0
IIOCJICAHEW CTaANM ITIOYEYHON HETOCTaTOYHOCTH
1 HEOOXOTMMOCTH MIPOBEICHUS TeMOINAIIH3a, 11e-
peOpoBacKyIsApHbIE 3a00I€BaHNUS, PA3HBIC THUITHI
HeponaThu 1 yacTble MH(EKLINH.

IIpuBOAUTCS KIMHUYECKUH CIIydail MYy>KYUHBI,
OOJBLHOTO CaxapHbIM JMAa0ETOM THIIA 2 B BO3PACTE
54 neT, KOTOPbIN BBUAY YaCThIX 3MU300B TUIIO-
[IMKEMHH Ha (POHE MHCYTTMHOTEPATIH, HAXOTUII-
Cs Ha NEPOPAIIBHON aHTUTHUIIEPIIIMKEMUAYECKOM
MEIMKAMEHTO3HON Tepanuu. boibHOMY BBUILY
XPOHUYECKON MOYEYHOU HENO0CTAaTOYHOCTU V
CTaJ1H IIPOBOAWINACH POLEAYPBI FEMOINAAIIN3A.
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[Tpu 06cne10BaHNY BBISIBIEHBI MHOXKECTBEHHBIC
OCJIO’KHEHHUS: apTepHUalIbHasl TUIIEPTEH3Ms, I1epe-
HECEHHbIN HH(APKT MUOKap/Ia, KAPIUOMHUOTIATHS,
amaBpo3 U niepudepryeckas Heiponarus. Kpome
TOTI'0, BBISIBIICHO OJTHO U3 CaMBIX PEAKHX, XOTsI O4E€Hb
CEPBE3HBIX M OCTPBIX OCJIOKHEHU - raHrpeHa yp-
HE, JUIs KOTOPOM XapaKTepHO PaCIpPOCTPAaHEHUE HA
CKPOTYME U 4acCTsIX [IEHUCA, HEOXKUTAHHOE HAYaJIo
1 OBICTPOE MPOTrPECCUPOBAHME.

[TanuenTy ynaneHa HEKpOTHUUECKasi TKAHb KOXKHU.
Cnyctda 2 gHS NpoBEIeHa PEKOHCTPYKTHBHAs
orepanusi, COCTOSHUE OOJIBHOTO YXYIIIMIIOCH B
pe3yabrare 1epeOpoBacKyIIPHOTO HHCYIIBTA, YTO
BBI3BAJIO KOMY U CMEPTb.
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WHICH FACTORS MAY AFFECT THE QUALITY OF LIFE IN PATIENTS WITH
TYPE 1 DIABETES MELLITUS USING THE MEDTRONIC VEO CONTINUOUS
SUBCUTANEOUS INSULIN INFUSION PUMP?

2Thomakos P., '"Panagopoulos G., ’Kepaptsoglou O., *Zoupas C., 'Mitrakou A.

! Diabetes Center, Department of Clinical Therapeutics, Alexandra Hospital;
’Diabetes Center and Clinic, Hygeia Hospital, Athens, Greece

Quality of life (QoL) in the course of a chronic
disease is an important health outcome and its
improvement represents the ultimate goal of all
health interventions[1]. Type 1 Diabetes Mellitus
(TIDM) is a complex disease with substantial
impact on both lifestyle and health. It is a chronic
disease, which follows those affected for the
remainder of their lives and is associated with a
drop in life- expectancy [2]. People with TIDM
are required to make decisions in relation to their
blood glucose levels that can pose difficulties
for their everyday life. Hyperglycemia may lead
to long-term diabetes related complications and
the risk of developing hypoglycemia by insulin
overdose. Hypoglycemia episodes contribute to
substantial morbidity, and in extreme cases even
mortality [3]. Moreover, patients with diabetes
experience rates of depression that are higher
than those found in the general population [4].
Besides the increased risk of acute or long-term
complications, TIDM may have a negative
impact on QoL because it is characterized by a
high degree of self-management. Through the
dietary requirements, self-medication, exercise
and monitoring of blood glucose, TIDM often
has a limiting effect on lifestyle [5]. Continuous
Subcutaneous Insulin Infusion (CSII) is consid-
ered an effective therapeutic approach for TIDM.
Over the last few years, technological advances
in glucose monitoring, including real-time and
retrospective Continuous Glucose Monitoring
Systems (CGMS), have been proven very effec-
tive in optimizing glycemic control[6]. Although
T1DM has been associated with a decrease in
QoL in many studies [7-10], in literature there is
limited information regarding the QoL in patients
using CSII. The aim of the study was to inves-
tigate the QoL status and the impact of diabetes
related factors on the QoL of patients with T1DM
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on CSII treatment, in a Greek urban population.

Material and methods. Participants

A cross-sectional study was conducted on 80
patients with T1DM using CSII. All subjects used
the Medtronic Veo Continuous Subcutaneous In-
sulin Infusion Pump (MiniMed 530G, Medtronic
Diabetes, Northridge, CA) combined with real-
time CGM. It must be noted that the Medtronic
Veo pump system offers an automatic insulin
shut-off mechanism (Low Glucose Suspend -
LGS), which can be activated in response to
hypoglycaemia. The LGS system automatically
suspends basal insulin delivery when the sensor
glucose value reaches a preset threshold. The
subjects had been attending specialized diabetes
clinics for more than 1 year and were familiar
with insulin pump therapy and the principles of
self-adjustment of insulin regimen on the basis
of blood glucose monitoring results. The follow-
up of the study population was conducted at the
public diabetes clinics (Alexandra) and a private
(Hygeia) hospital. The study was carried out in
accordance with the principles of the Declaration
of Helsinki, as revised in 2013. All participants
gave their written informed consent for study
participation and the use of their data for research
purposes. The participants’ clinical characteristics
are summarized in Table 1.

Assessment of study parameters

QoL was assessed using the patient self-ad-
ministered EuroQol EQ-5D validated in Greek.
It is a widely used two-part, generic measure
of HRQOL developed by a multidisciplinary
consortium of investigators from five European
countries and includes five domains: mobil-
ity, self-care, usual activities, pain/discomfort,
and anxiety/depression [11]. Each domain was
divided into three severity levels (from 1 to 3),
corresponding to no problem, some problem, and
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Table 1. Participants’demographic and clinical characteristics (data are expressed as mean = SD)

Variable Mean = SD
n 80
Gender 43 female - 37male
Age 35.9 £11.4 years
BMI 24.6 + 3.5 kg/m?

Duration of Diabetes

24.2 £10.3 years

Duration of Insulin Pump Use

7.1 £3.9 years

HbAlc

7.7€£1.1%

Total Daily Insulin Dose

46.4+ 10 1.u

Basal / Bolus ratio

46.8/53.2%

LGS activation

1.7 £ 1.6 times per day

Carbohydrate amounts entered into the pump / day

155+ 75.2 grams

Table 2. Summary of the study results

Variable Mean = SD
Gold Score 2.8+1.5
Clarke Score 2.8+2.1
Hypoglycemia Fear Score 20.6 £11.2
Number of Hypoglycemic episodes per week 43+29
VAS score 68.7 £ 18.1
EQ index 0.79 +£0.24

extreme problem. The second part recorded the
patient’s self-rated health on a vertical visual ana-
logue scale (EQ-VAS) from 0 to 100, where the
endpoints are labelled ‘The best health you can
imagine’ and ‘The worst health you can imagine’.
The VAS can be used as a quantitative measure
of health outcome that reflect the patient’s own
judgement. Hypoglycemic episodes were evalu-
ated with the assistance of the CareLink software
data and by reviewing the patients’ diaries. Hy-
poglycaemia expressed as number of episodes/
week. In addition, participants were asked to
report the number of hypoglycemic episodes
per week. A valid hypoglycemic episode was
defined as blood glucose levels <70 mg/dl for
>20 minutes or a blood glucose reading <70 mg/
dl. Hypoglycaemia Awareness was measured
using the Clarke and the Gold Score question-
naires. The Clarke method [12] comprises of
questions characterizing the patient’s exposure to
episodes of moderate and severe hypoglycemia.
It also examines the glycaemic threshold for and
symptomatic responses to hypoglycemia. A score
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of four and higher implies impaired awareness
of hypoglycemia. The Gold method [13] poses
the question “do you know when your hypos
are commencing?” The respondent completes
a 7-point Likert scale, with 1 representing “al-
ways aware” and 7 representing “never aware”.
A score of 4 or more implies impaired aware-
ness of hypoglycemia. Fear of Hypoglycemia
was measured using the worry subscale of the
Hypoglycemia Fear Survey (HFS-W) [14]. It
consists of fifteen items scored on a five point
Likert scale from Never (0) to Always (4).
Subscale scores are determined by adding item
responses.

All statistical analyses were performed using
SPSS statistical software 21.0 release (SPSS Inc.,
Chicago, IL, USA). Correlation and regression
analyses were performed to examine the rela-
tionship between EQ index - EQ VAS scores and
diabetes related factors. A p value of < 0.05 was
considered statistically significant.

Results and their discussion. The results of
the study are summarized in Table 2.
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QoL was negatively correlated with Hypogly-
cemic episodes (r=-0.70, p<0.001), HbAlc (r=-
0.048, p=0.036), the Hypoglycemia Fear Score
(r=-0.50, p=0.017), as well as the Hypoglycemia
Unawareness status (r=-0.44, p=0.03). Regres-
sion analysis revealed that both the higher number
of hypoglycemic episodes (f=-0.822, p=0.02)
and elevated HbAlc (B=-0.468, p=0.017) were
significantly and independently associated with
worse QoL.

Our study presents an evaluation of factors
associated with the QoL in patinets with T1DM
using CSII. The number of people using CSII
therapy is increasing worldwide, and there is
a great need to investigate the QoL status in
this population. Although CSII use has been
associated with numerous benefits, including
improvements in glycemic control and low rates
of hypoglycemic episodes, there is still big skep-
ticism mainly because it requires attachment to
a “foreign body” most of the time. In a Swed-
ish general population QoL study the reported
EQ-5D index ranged from 0.89 (20-29 years) to
0.74 (80-88 years). The mean score for people
with diabetes was 0.74 (+£0.024 SE) [15]. In a
relevant study in patients with T1DM the mean
EQ-5D score was 0.83 (range 0.79 to 0.87) [16].
The relatively big variations in EQ-5D score,
between the different studies measuring the QoL,
are mainly attributed to differences in the duration
of diabetes between the study populations and
the presence of diabetes complications. Regard-
ing studies assessment of the QoL in patients on
CSII, it must be noted that on several occasions,
CSII is used in patients with diabetes complica-
tions, hypoglycemia unawareness or relatively
unstable metabolic control. A recent study in
UK conducted on 380 patients with TIDM (36%
were on CSII), reported EQ-5D and VAS scores
0.8+0.02 (SE) and 73+1.2 respectively. In this
study, patients with suboptimal glycemic control
and recurrent hypoglycemia exhibited worse
QoL scores [17]. In our study we found similar
scores (EQ-5D 0.79+0.24 and VAS 68.7+18.1).
Our study has revealed that increased levels of
HbA1c and a greater frequency of hypoglycemia
had a negative impact on the reported QoL of the

patients. After regression analysis, only HbAlc
© GMN

and the number of hypoglycemic episodes per
week remained independently related to QoL
scores. The findings of our study are in agree-
ment with previous research suggesting that
QoL is significantly affected by hypoglycemia
incidence and poor metabolic control [18-22].
Hypoglycemia episodes can have severe implica-
tions for everyday life including employment and
productivity [23]. In addition, it has been shown
that low glycemic levels can disrupt daily activi-
ties such as driving performance [24]. Regarding
the impact of hyperglycemia on QoL, a relevant
study from the Netherlands demonstrated that
the presence of hyperglycemic complaints can
decrease the EQ-5D score by 0.071 to 0.09 units
[25]. Finally, our data provided indirect evidence
that fear of hypoglycemia and its awareness are
not major determinants of QoL in patients on
CSII. Probably, this finding could be attributed
to CGMS use, which seem to attenuate the fear
of hypoglycemia.

In conclusion, our findings suggest that better
metabolic control and better quality of life seem
to be directly related. Achieving a better glycemic
control could positively impact the QoL of these
individuals. Prevention of hypoglycemia remains
amajor challenge in daily diabetes management.
Although the physical aspects of the disease are
important in determining QoL in patient with
T1DM, further research on psychosocial aspects
of everyday life, such as employment limitations,
sexual life, physical activity, psychological well-
being, sleep, and disease acceptance is needed
to determine an overall evaluation of the QoL
of patients with TIDM. Further studies must be
carried out in order to elucidate whether CSII
contributes to improvement in the QoL of people
with TIDM.
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SUMMARY

WHICH FACTORS MAY AFFECT THE
QUALITY OF LIFE IN PATIENTS WITH
TYPE 1 DIABETES MELLITUS USING THE
MEDTRONIC VEO CONTINUOUS SUB-
CUTANEOUS INSULIN INFUSION PUMP?

2Thomakos P., '"Panagopoulos G.,
?Kepaptsoglou O., *Zoupas C., 'Mitrakou A.

' Diabetes Center, Department of Clinical Thera-
peutics, Alexandra Hospital, *Diabetes Center
and Clinic, Hygeia Hospital, Athens, Greece

Continuous Subcutaneous Insulin Infusion
(CSII) is considered an effective therapeutic
approach to the treatment of patients with Type
1 Diabetes Mellitus (TIDM). Literature offers
limited information regarding the quality of life
(QoL) in patients using CSII. The aim of the study
was to investigate the impact of diabetes related
factors on the QoL of patients with TIDM on
CSII treatment, in a Greek urban population. A
cross-sectional study was conducted on 80 pa-
tients with T1DM using CSII. [(Mean+SD) age:
35.9+11.4 years, duration of diabetes: 24.2+10.3
years, BMI: 24.643.5kg/m?, duration of Insulin
pump use: 7.1£3.9 years, HbAlc: 7.7£1.1%,
gender: 37 males-43 females)]. QoL was assessed
using the patient self-administered EuroQol EQ
5D validated in Greek. Correlation and regres-
sion analyses were performed to examine the

relationship between EQ index - EQ VAS scores
© GMN

and diabetes related factors. Hypoglycemia
Awareness was measured using Clarke and Gold
Score questionnaires, Hypoglycemic Episodes
were expressed as number of episodes per week
and the Fear of Hypoglycemia was measured
using the worry subscale of the Hypoglycemia
Fear Survey (HFS-W). Results were as follows:
Gold score: 2.8+1.5, Clarke score: 2.8+2.1, Hy-
poglycemia Fear Score: 20.6+11.2, Number of
hypoglycemic Episodes per week: 4.3£2.9, VAS
score: 68.7+18.1, EQ index: 0.79+0.24. In uni-
variate analyses QoL was negatively correlated
with Hypoglycemic episodes, HbAlc, Hypogly-
cemia Fear Score and Hypoglycemia Awareness
status. After regression analysis, only HbAlc and
the number of hypoglycemic episodes per week
remained independently related to QoL scores.
Prevention of hypoglycemia and glycemic control
should be emphasized in order to improve QoL
in patients with T1IDM with CSII.

Keywords: quality of life, Type 1 diabetes
mellitus, continuous subcutaneous insulin infu-
sion pumps, hypoglycemia unawareness.

PE3IOME

OLOEHKA KAYECTBA KU3HHU BOJIb-
HBbIX CAXAPHBIM IMABETOM THUIIA 1,
HAXOJSIINXCS HA HEITIPEPLIBHOH
MOJAKOXXHOU NH®Y3UU NHCYJINHA

2Tomaxkoc II., 'Ilanaromyxoc I,
’Kenmantcoray O., *3ynac C., 'Murpaky A.

"Llenmp ouabema, oenapmamenm KiuHUYECKoll
mepanuu, T'ocnumans Anexcanopa; *Llenmp u
KauHuka ouabema, I'ocnumanv Xuees, A¢unul,
I'peyus

Ha ceropgusamiHelil JeHb HENPEPHIBHAS IOJ-
kokHasg uHOy3us uHcynauHa (CSII) sBusercs
3 PEKTUBHBIM METO/IOM JIEUCHHUsI OOJIBHBIX Ca-
xapHbIM quadetom tuna 1. B auteparype penko
BCTPEYAETCS OLIEHKA BIMSHUSA TAKOTO METOAA
JIeYEHUs MAllMeHTOB HAa KAY€CTBO UX JKU3HU.

[{enbto uccaenoBaHus IBUJIACh OLIEHKA Kade-

CTBa KM3HHU OOJIBHBIX CaxapHbIM ILI/I3.6€TOM THUIIa
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1, HaXOMAIMXCST HA HEMPEPBHIBHOW MOAKOMKHOM
MH(Y3UU HHCYIIHMHA.

Jlist 3Toro otoO6pans! 80 OONBHBIX caxapHbIM
nuaberom tuna 1 (37 Myx4uH u 43 KESHIITUHBI),
MPOXKUBAIOMINUX B I. AQUHAX, AT TPOBEICHUS
nepekpecTHoro ananusza. CpenHuil Bo3pacT na-
LHCHTOB cocTaBmia 35.9+11.4 netT, JyIMTEILHOCTD
caxapHoro guadera tuna 1 —24.2+10.3 roxa, un-
JIEKC MAcChI Tea - 24.6+3.5 Kr/M?, JUINTEITLHOCTh
MCIIOJIb30BaHMS MHCYIMHOBOM nommnsl — 7.1+£3.9
jetT, mokasarenb HbAlc — 7.7+1.1%.

JIns OLleHKM KayecTBa JKM3HU MAallUEHTOB
HCIIOJIB30BaH yTBEPKACHHBIN B [ peruu ompoc-
HuK camoorieHku — EuroQol EQ 5D. IIposenen
KOPPEJSIIIUOHHBINA U perpecCUOHHBIN aHanu3 EQ
unaekca — EQVAS mkansl ¢ gaxkropamu, cBs-
3aHHBIMU ¢ quabeToMm. OlleHKa THUIOITMKEMUU
npoBoauiack no BonpocHuky Clarke u Gold
Score. IloncunTeIBaIOCh KOJIMYECTBO AIHU300B
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TUTIOTTTUKEMUN B TeueHue Hepenu. [Iposenena
oreHKa ctpaxa runormikemun (Hypoglycemia Fear
Survey - HFS-W mikana): Gold Score - 2.8+1.5,
Clarke Score - 2.842.1, Hypoglycemia Fear Score
- 20.6+11.1. Dnu301bI TUMIONIMKEMUH B TEUEHHE
Henenu - 4.3+£2.9, VAS Score — 68.7+18.1, EQ
unaexc — 0.79+0.24. YHuBapHallMOHHBIN aHAIIN3
MOKa3all OTPUIIATEIBHYIO KOPPEISIIIHI0 MEXKIY
KaueCTBOM JKU3HH W AMH30/IaMH TUTIOTIMKEMHUH,
HbAlc, cTpaxoM ¥ OCBEIOMIIEHHOCTBIO O THIIO-
[JIMKEMUU. PErpecCHOHHBIN aHaIU3 BISIBUII CBSI3b
KauecTBa »XKu3HU TobKo ¢ HbAlc u snm3omamu
THITOTTMKEMHY B TeueHue Hetenu. [lomyueHHbIe B
pe3ylbTare MPOBECHHOTO UCCIICIOBAHMS TAHHBIC
JMKTYIOT HEOOXOIMMOCTh CTPOTOrO KOHTPOJIS 32
TIUKEMHUEH W TUIIONIMKEMUEH JIJIsSl TIOBBIIICHUS
KaueCTBa KU3HU OOJBHHBIX CaXapHbIM TUaOETOM
THMna 1, HaXoAIIMXCsl Ha HETIPEPHIBHOM MOIKOKHOM
UH(Y3UH MHCYIMHA.
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THE ROLE OF PSYCHOLOGICAL FEATURES IN MANAGEMENT
OF PATIENTS WITH TYPE 1 DIABETES (CASE REPORT)

Dunicheva M., Zagorovskaya T., Patrakeeva E.

Centre of family planning and reproduction, Russia

Diabetes management (and also self-man-
agement) is often associated with patient’s psy-
chological features. Sometimes patients do not
want to follow doctor’s recommendations: inject
insulin, measure blood glucose with sufficient
frequency and keep measurements in the target
range. Moreover, some psychological problems,
including fear of hypoglycemia, fear of chronic
complications, diabetes burnout syndrome, may
interact with poor adherence [1,2].

Case presentation: A 45-year-old Caucasian
male consulted our clinic with classic symptoms
of diabetes, which appeared after significant
stress. Patient had no familial history of diabetes
mellitus and had been diagnosed with type 1
diabetes at the age of 27. At the admission to the
hospital the blood glucose value was 14 mmol/l,
patient had normal vital signs, but he complained
of severe weakness, excessive thirst, weight loss
(almost 15 kilos per month) and dry mouth. The
patient was put on basal-bolus insulin therapy.
The first doctor who diagnosed the disease has

© GMN

advised the patient that high blood glucose will
result in chronic complications and the most
important in the management was to avoid hyper-
glycemia. Though, from the first day of diagnosis
patient decided that glycemic control should be
tough and blood glucose range can’t go above
acceptable values. As a note, the patient did not
get any structured education, nor at the onset of
diabetes, neither subsequently.

For the next 11 years the patient tried to
achieve constant glucose values less than 5
mmol/l. It resulted in very frequent episodes of
hypoglycemia, including severe hypoglycemia -
sometimes more than 5-6 times per week (more
than 15 per month) that required hospitalization.
Last hospitalization was 7 years ago.

For the last 6 years the patient has been try-
ing to achieve glucose values less than 6 mmol/I,
the duration of levels higher than 7 mmol/l have
lasted no longer than 3 minutes per year. Patient
has been using only insulin syringes because he
did not trust insulin pen and insulin pumps. He’s
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been measuring blood glucose more than 40 times
per day (since the onset of the disease) using
usual test-strips and visual test-strips BetaCheck.
Sometimes he used CGM Dexcom in cases when
he wanted to check accuracy of insulin doses.
He does not have family and is convinced that
people with diabetes are disabled and shouldn’t
have children. During the whole course of the
disease his HbA _level has been <5.2% (once),
and the last HbA  was 2.9%. He does not have
any diabetes related long-term complications.

Discussion and conclusions: Psychological
state of patients with diabetes or any other chronic
disease can influence management of the disease,
but on the other hand can lead to asocialization,
difficulties in establishing close relationships or
starting a family and to the decreasing quality
of life.

Impact of personal characteristics of this pa-
tient aggravated difficulties of late onset of the
disease. It is more difficult to accept the disease
when personality had been formed.

Not only the patient’s attitude to the management
of the disease can play the role. It is very important
to take into account doctor’s communication and
counseling skills. Because of the doctor’s warning
about the risk of long-term complications associated
with high blood glucose levels, the patient chose to
live in constant hypoglycemia.

Successful management of diabetes is also
based on a regular structured education. Many
studies have shown advantages of continuous
education in diabetes control, maintaining blood
glucose and HbA _ goals. Lack of education at
the beginning of the disease, on the background
of strict goals in blood glucose levels lead to un-
favorable behavior and restricted acceptance of
any kind of education except the personal.

The fear of possible long-term complications
of diabetes due to decompensated glucose levels
can form obsessive-compulsive complex. The
sequence of obsessive thoughts about the fear of
long-term complications of diabetes is followed
by compulsive actions of endless blood glucose
measurement resulting in frequent episodes
of severe hypoglycemia. It is well known that
frequent episodes of severe hypoglycemia are

life-threatening complication of diabetes, which
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can affect diabetes control, lead to unpredictable
glucose levels, omitting of symptoms of hypogly-
cemia and recurrent hypoglycemia [4]. Moreover,
it may cause mental disorders, cognitive impair-
ments and even abuse of low blood sugars.

Psychosocial environment and patient’s com-
munication skills also suffer because of overly
stringent diabetes self management. The pa-
tients considers his contacting the other people
as problematic opening up of close relationship
connected with his beliefs about diabetes [5]. The
examples are as follows: «People with diabetes
are an encumbrance», «Nobody needs a partner
with diabetes», «Healthy people will always
prefer healthy partners for the family building
and having children».

According to this patient’s psychological
condition, he requires regular visits to doctor. At
present, the main goal is to interrupt endless blood
glucose measurements, shift the focus of atten-
tion from numbers to understanding the dynamic
changes of blood glucose (trends) due to using
continuous glucose monitoring more frequently.
The doses of insulin should be corrected accord-
ing to his body weight and demands.

Moreover, the patient should get structured
education course, perhaps individually or with
the support of peers. He needs qualified psy-
chological help to improve the quality of life, to
overcome the fear of possible long-terms com-
plications, as the key for resolving the obsessive-
compulsive complex, to relieve depression and
diabetes burning out symptoms and, if necessary,
to start antidepressant medications and to im-
prove socialization.

It is very important to remember that indi-
vidual approach should be applied to each patient
[6,7]. Doctors should understand the value of
conversation with patient. Doctor’s education
during university or postgraduate course should
include the course of psychological communica-
tions and counseling skills. Primarily, leading the
patients (especially after diagnosis), recognizing
patients’ psychological types, knowledge about
cooperation with different patients, motivational
interview and a subsequent professional burning
out prevention.

An abundant amount of studies confirm advan-
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tages of structured education in diabetes control.
In Russia there is a problem for the patients to
obtain sufficient attainments. Schools of diabetes
are organized but are not always available for
patients with diabetes.

Compensation of diabetes can be improved
meaningfully if we take into consideration
psychological features of the patients and work
in cooperation with psychologists, as a united
diabetes team. Patients with diabetes need help
in each special situation: at the beginning of the
disease, during pregnancy, in case of difficulties
in the family, after diabetic ketoacidosis, after
episodes of severe hypoglycemia and etc...

Interestingly, we as specialists, know
enough about fear of hypoglycemia [8,9] but
we do not emphasize the fear of hyperglycemia
or chronic complications, that, per se, can lead
to frequent episodes of severe hypoglycemia,
like in our case.
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SUMMARY

THE ROLE OF PSYCHOLOGICAL FEA-
TURES IN MANAGEMENT OF PATIENTS
WITH TYPE 1 DIABETES (CASE REPORT)

Dunicheva M., Zagorovskaya T., Patrakeeva E.

Centre of family planning and reproduction,
Russia

Studies have shown that effective diabetes
management (and also self-management) can
delay or prevent the micro- and macrovascular
complications. But sometimes the way of achiev-
ing optimal glycemic control can affect quality of
patient’s life resulting in different fears and other
psychological problems.

Our clinical case demonstrates type 1 dia-
betes (T1D) patient with frequent episodes of
hypoglycemia, including severe hypoglycemia,
and various psychosocial problems. It confirms
the importance of doctor’s communication skills
and necessity of constant collaboration with psy-
chologist in organization of diabetes care.
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PE3IOME

POJIb TICUXOJIOTMYECKNX OCOBEH-
HOCTEN MAIIMEHTA B MEHE I’KMEH-
TE CAXAPHOTO TUABETA THIIA 1
(KITMHUYECKHAM CTYYAW)

JynuuyeBa M., 3aroposckas T., IlarpakeeBa E.

Llenmp penpodykmonozuu u niaHUpo8anus ce-
mou, Poccus

MHOXK€ECTBO UCCIIEI0BaHUI NOATBEPINIM, UYTO
5 EeKTUBHBII KOHTPOJIb caxapHOro auadera (a
TaKKE CAMOKOHTPOJIb) MOKET OTCPOUMTH MITH JJAXKE
MPEOTBPATUTh PA3BUTHE MUKPO- U MAaKpOCOCY/IH-
CTBIX OCJIOKHEHHH uadeta. OHaKO MHOTIA CIOC00
JOCTHKEHUS YKENAEMOT0 INIMKEMUYECKOTO KOHTPOJIS
BJIMSET HAa KaueCTBO XKM3HU IAIMEHTa, IPUBOJSL
K BO3HUKHOBEHHUIO Pa3/IMUHbIX CTPaxXoB U JIPyTHX
TICUXOJIOTMYECKUX HapyleHui. OnycaH KIMHUu4e-
CKUH CiIy4ail MalMeHTa C BBICOKUM IOKa3aTeieM
TUIIOIIMKEMHH, B TOM YHCJIE TSDKENIOH, U pAAOM
MICUXOCOIMATBHBIX MPOOJIEM, KOTOPBIE SBIISIOTCS
KaK [PUYMHON, TaK U CIIEICTBUEM CIIOKUBILIEHCS
cutyauuy. Heo6xo1MmMo OMHHTB, YTO HE TOJIBKO
yCIIeIIHasi KOMIIEHCAIMs 3a00JIeBaHus, HO U TICH-
XOJIOTUYECKOE 3/I0POBBE MAlMEHTA BO MHOTOM 3a-
BUCHUT OT HaBBIKOB OOIIIEHHS JIOKTOPA C TALIUEHTOM.
Pabora B KOMaH/ie «HalEHT-I0KTOP-TICUXOJION
HEOoOXoaMMa Kak B Je0r0Te 3a00/eBaHus, Tak U
IIPY BO3HUKHOBEHUM CIIOXKHBIX CUTYallUi B JKU3-
HU TNAIMEHTA: NPU HACTYIUIEHUH OEpEMEHHOCTH,
KOH(IIUKTOB B CEMbE, MOCIE dMU30/1a AUabeTH-
YECKOI0 KETOALU03a, IEPEHECEHHON TSKEIIOU
TUIIOIVIMKEMHUN.
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TYPE 2 DIABETES MELLITUS AND CEREBRAL SMALL VESSEL DISEASE
(CASE REPORT)

Sopromadze S.

Pineo Medical Ecosystem, Department of Neurology, Thilisi, Georgia

A 70-year-old right-handed woman with poor-
ly controlled type 2 diabetes and hypertension
was referred to our hospital with sudden-onset
left-sided weakness and difficulty with walking
and balance. The patient was evaluated in the
presence of her son, who provided most of the
medical history. She was talking to her son at
their home when her son noticed that her speech
was slurred and balance was disturbed. She was
not moving her left arm and leg properly. Her son
has been concerned about her short-term memory
problems for the past 10 months. The patient had
a fall 10 months ago; after that, she started to
ask the same questions over and over. There was
another fall 4 months ago and also an episode of
dizziness 2 months ago. Consequent to these in-
cidents, her son has noticed further decline in her
cognition. She also developed mild speech and
swallowing difficulty, emotional incontinence as
well as urinary urgency and occasional urinary
incontinence.

Her past medical history is notable for 10-year
history of type 2 diabetes mellitus, uncontrolled hy-
pertension, and hyperlipidemia. There is no history
of recent head trauma, stroke, intracranial surgery,
spinal surgery, pericarditis, abnormal bleeding, or
any other surgical procedures. She was not on oral
anticoagulants. She does not smoke, drink alcohol,
or use illicit substances. There is no family history
of neurologic diseases, including stroke. On admis-
sion, her glucose level was 560 mg/dl, her blood
pressure was 185/90, pulse was 90, and respiratory
rate was 16. Her oxygen saturation on room air was
99%. Her heartbeat was regular. No bruits were
heard over her neck.

Examination

Cranial nerve testing revealed PERRLA
(pupils equal, round and reactive to light and ac-
commodation). She had a left facial asymmetry.
Blink to threat was decreased on the left. Motor

strength was mildly impaired in the left arm and
© GMN

leg. Reflexes were 2/4 on the right and 3/4 on the
left. Plantar responses were flexor on the right and
extensor on the left. Coordination and gait could
not be tested. Sensation was intact. On the Mini-
Mental Status Examination the patient scored
21/30 with abnormal clock drawing.

Investigation and diagnosis

A brain MRI scan showed multiple lacunar in-
farcts in both cerebral hemispheres, leukoaraiosis
and microbleeds, thus confirming the diagnosis of
cerebral small vessel disease (CSVD). Leukoara-
10sis or white matter disease is a descriptive term
to denominate the cerebral white matter lesions
(WMLs) frequently seen on brain imaging, which
are considered to be a radiological sign of tissue
damage caused by diabetes and chronic ischemia.
Leukoaraiosis and its severity are associated with
cognitive decline and a higher risk of stroke. The
extent of deep WML is generally rated as mild, mod-
erate and severe according to Fazekas classification.
In this case moderate to severe form was reported.

Patients with type 2 diabetes mellitus have an
increased risk of cardiovascular (CV) morbidity
and mortality. The chronic deleterious effects
of hyperglycemia are classically separated into
microvascular and macrovascular complications.
In addition to the classic target organs of micro-
angiopathy, such as the retina or the kidneys, the
brain has also been described more recently as
a target organ for diabetic microvascular com-
plications. In our case a brain MRI scan showed
distinct lesions, which are mainly caused by and
seen in long lasting diabetes and hypertension.

Pathological mechanism is considered to
mainly involve arteriosclerosis as a result of
lipohyalinosis. Moreover lipohyalinosis, arte-
riosclerosis, vessel wall leakage and venous col-
lagenosis are recognized microvascular changes
and as a small vessel disease.

Occasionally, asymptomatic small subcortical
infarcts can be identified by chance on imaging,
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Fig. Brain MRI
SUMMARY

and are referred to as silent cerebral infarcts. Si-
lent brain infarction (SBI) on magnetic resonance
imaging has been proposed as a subclinical risk
marker for future symptomatic stroke. In such
cases Diabetes mellitus should be always con-
sidered. Early detection and treatment of diabetes
favors good outcome.

Our patient has developed lacunar syndrome,
pure motor hemiparesis, before admission to the
hospital, which is a manifestation of cerebral
small vessel disease. Multiple Lacunar infarcts
are more frequent in diabetes patients. Also, it
has been reported that patients with diabetes and
lacunar infarctions are associated with the high
recurrence rate of ischemic stroke and worse
clinical outcomes.

Moreover the patient had a cognitive impair-
ment, which is cortical-subcortical disconnection
syndrome caused by the white matter damage; the
latter is a result of cerebral small vessel disease.
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TYPE 2 DIABETES MELLITUS AND CE-
REBRAL SMALL VESSEL DISEASE (CASE
REPORT)

Sopromadze S.

Pineo Medical Ecosystem, Department of Neurolo-
gy, Thilisi, Georgia

Patients with type 2 diabetes mellitus have an
increased risk of cardiovascular (CV) morbidity
and mortality. Recently, brain has been described
also as a target organ for diabetic microvascular
complications. Cerebral small vessel disease
(SVD) may cause lacunar infarcts and cognitive
dysfunction. In our case a brain MRI scan showed
distinct lesions, which are mainly caused and
seen by long lasting diabetes and hypertension.

Keywords: Cerebral small vessel disease,
type 2 diabetes mellitus.

PE3IOME

CAXAPHBI JUABET THUIIA 2 U BO-
JE3Hb MEJIKUX COCYIOB I'OJIOBHO-
'O MO3TA (KJIMHUYECKHUH CJTYYAI)

Conpomanse C.

Meouyunckas cucmema Pineo, denapmamem nes-
ponoeuu, Tounucu, I py3us

[Tanments! ¢ caxapHeiM auaberom THHA 2
MMEIOT TIOBBIIICHHBIA PUCK CEPIEYHO-COCY/IH-
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CTBIX 3a00seBanmii U cMepTHOCTU. C HETaBHETO
BPEMEHHU TOJIOBHOW MO3I ONHUCAH KaK OpraH
- MUIIEHb MHKPOBACKYISPHBIX auabernye-
CKHX OCJIO)KHEHHH. bOJIE3HU MEJIKUX COCYI0B
TOJIOBHOI'O MO3ra MOTYT SIBUTbCS HPUYMHOMN

KOTHUTUBHOM nuchynkumuu. B npencrtaBieH-
HOM KiIuMHHMYecKoM ciaydae MPT rosoBHOro
MO3ra BBIIBUJIA NOPAKECHUS, IPUYUHAMU KO-
TOPBIX SBIIAIOTCS ATUTEIbHOE TeUeHUE arade-
Ta U TUIIEPTOHUS.
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