(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 3 (348) Mapr 2024

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




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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Abstract.

Escherichia coli is a gram-negative bacillus and considered
to be the normal pathogen of intestinal and extraintestinal
manifestations depending upon the strain. A variety of strains
exist that are responsible for causing myriads of clinical
presentation. E.coli O157: H7 being the most common and
severe bacterial pathogen is the leading cause of bloody
diarrhea. EHEC (Enterohemorrhagic E.coli) is responsible for
causing severe complications like HC (Hemorrhagic colitis).
Herein, we present the case of a young girl with E.coli O157:H7
infection and review the related literature.

A previously healthy 37-year-old female presented with
bloody diarrhea, fever, headache, and lower abdominal pain.
As per history she had eaten a hamburger, denied any recent
travel and absence of inflammatory bowel disease or bloody
stools in family history. Physical examination revealed normal
vital signs and the physical findings were unremarkable
except for severe abdominal pain. Her stool was hem-occult
positive. The complete blood count was within normal limits
except neutrophilia and leukocytosis. An abdominal ultrasound
showed thickened bowel loops consistent with colitis. First
week of her hospital course, she continued to have bloody
diarrhea and severe abdominal pain. Her final stool submitted
to the laboratory on day 7 was consistent with a blood clot,
following her developed low urine output and hematuria, with
a serum creatinine of 2.1 mg/dl on day 5. Her renal symptoms
were treated with fluids. She was given supportive treatment,
and her platelet count and hemoglobin were stabilized. In early
stages of bloody diarrhea, parental hydration plays a major role
in accelerating volume expansion. Rapid stool analysis for these
bacteria can alert specialists to deal with severe complications
like HUS.

Key words. EHEC (Enterohemorrhagic Escherichia Coli),
HUS (Hemolytic Uremic Syndrome), HC (Hemorrhagic Colitis,
neutrophilia, leukocytosis.

Introduction.

Escherichia coli is a gram-negative bacillus and known to
affect both intestine and other organs. It normally resides in
the feces of cattle and can transmit to humans via
infected food, water and direct contact with infected animals or
people [1]. Hamburgers were the important source during the
first major outbreak in the United States in 2004 but then this
mode of infection got diminished. Depending upon the strain
clinical manifestation ranges from asymptomatic to severe
complications like hemolytic uremic syndrome, hemorrhagic
colitis, and death. Hemolytic uremic syndrome which further
classified as typical HUS or classical associated with STEC
or invasive pneumococcal infection and other one is atypical.
O antigen and H antigen plays a major role in pathogenesis
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where in H antigen corresponds to flagella and O antigen
basically denotes the repeated unit of polysaccharide chain that
is present in lipopolysacharide outermost membrane. There
are many species of Escherichia coli like Enteropathogenic,
Enteroaggregative, Enterotoxigenic, Enterohemorrhagic and
Enteroinvasive E.coli. Here in our focus is towards the EHEC/
STEC that produces Shiga toxin and serotype O157:H7 is
the common one responsible for causing diarrhoeal cases.
According to 2014 data the WHO (World Health Organization)
reported around 2.8 million cases across the world. Infection due
to EHEC can be found in all age groups equally but commonly
occurs in children less than 5 years old and more than 60-year-
old in an adult group. In this case study we describe a 35-year-
old female patient and also reviewed the data from journals like
Scopus, google scholar, PubMed, and science direct.

Case.

Enterohaemorrhagic Escherichia coli has been known to
cause not only severe bloody diarrhea, but also causes systemic
complications like hemorrhagic colitis (HC) and hemorrhagic
uremic syndrome (HUS) since last two decades especially
among children. Early screening for EHEC is of paramount
importance among children and older patients with severe
symptoms is obvious. Production of verocytotoxins VT1 and
VT2 is responsible behind pathogenesis. E. coli O157:H7 being
most common and severe bacterial pathogen is the leading
cause of bloody diarrhea and commonly known for severe
but preventable renal failure particularly in pediatric patients.
Herein, we present the case of a young girl with E. coli O157:H7
infection and review the related literature.

The patient was previously healthy 37-year-old female came
to the emergency department (ED) in mid- September with a
2-day history of bloody diarrhea. Three days previously she
had onset of fever, headache, and lower abdominal pain. Her
diarrhea began as watery and turned bloody. As per history she
had eaten a hamburger, denied any recent travel and absence of
inflammatory bowel disease or bloody stools in family history.

On physical examination, the patient’s vital signs were normal,
and the physical findings were unremarkable except for severe
abdominal pain. For pain morphine was given. Her stool was
hem-occult positive and showed 2+ white blood cells (WBCs).
A complete blood count was within normal limits except for a
WBC of 14,900/ul, with an absolute neutrophil count of 13,500/
ul. An abdominal ultrasound ruled out acute appendicitis but
revealed thickened bowel loops consistent with colitis.

During first week of her hospital course, she continued to
have bloody diarrhea and severe abdominal pain. Her final
stool submitted to the laboratory on day 7 was consistent with
a blood clot, following she developed low urine output and
hematuria, with a serum creatinine of 2.1 mg/dl on day 5. Her
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Table 1. Laboratory values.

Result Unit Normal value
gf;j}izgiﬁm m 46 UMOL/L 188
Direct bilirubin 5.1 UMOL/L 5
iﬁﬁmne inblood 95 ¢ mmol/L 53-115
HBsAg -ve - -ve
Anti HCV
antibodies in blood Ve . Ve
HIV antibodies in
blood ve - ve
Prothrombin index 76 % 70-100
Prothrombin time  16.4 Seconds 9-15
Activated partial
thromboplastin time 38 Seconds 30-40
(APTT)
Fibrinogen 373 mg/dl 200-400
Thrombin time 17 Seconds 16-20
INR 1.32 - 0.7-1.8
Haemoglobin 7.2 mg/dl 12-16

. 1,50,000-

Platelet count 16000 Microliter 4.50,000

Figure 1. Culture of her stool on sorbitol MacConkey agar.

renal symptoms were treated with fluids and her renal function
was closely monitored. In addition, on day 6 platelet count of
16,000/ul and a hemoglobin level of 7.2 mg/dl revealed and
after she received a unit of packed red blood cells on the 6th,
7th, and 11th hospital days. By discharge on the 13th hospital
day her serum creatinine, blood urea nitrogen, and platelet count
had returned to normal, and her hemoglobin had stabilized at
10.2 mg/dl.

Discussion.

Hemolytic uremic syndrome is characterized by hemolytic
anemia, decreased platelete count and renal failure [2].
Microangiopathic anemia with schistocytes in peripheral
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smear, clevated LDH (lactate dehydrogenase) levels in serum,
reticulocytes and free hemoglobin will be seen as findings.
Following ingestion, STEC adheres to gastrointestinal mucosal
cells through intimin protein. Uptake into gastrointestinal cells
happens via transcellular mechanism. Further it is followed
by translocation into circulation via neutrophil mediated
transmigration. Higher binding affinity of stx is seen with
glomerular epithelial cells comparing to neutrophils. Stx1
rapidly binds to epithelial cells compare to stx 2 and this is the
reason why stx 2 creates more toxicity because stx 2 stays in
circulation for long time since it binds and dissociates slowly.
Now in process of internalization it translocate through Golgi to
ER (endoplasmic reticulum) and here dissociation of subunits
A and B happens then subunit A moves to nuclear envelope and
cytosol to inhibit protein synthesis, so stx by altering endothelial
cells adhesion offers thromboresistance which then leads to
thrombosis [3]. Coagulation cascade and complement pathway is
also closely linked with each other in a way that C5 complement
protein is directly cleaved by thrombin and the cleavage product
C5a activates tissue factor which then led to thrombosis by
activating thrombin [4]. Many other strains of Escherichia coli
can cause diarrhoeal illness and hemolytic uremic syndrome
and this heterogeneity in strains makes diagnosis complicated
because stool testing method is insensitive but reliable and cost
effective for O157H7 Escherichia coli due to its non sucrose
fermenting nature. When it comes to other serotypes latex
agglutination and Elisa shows 80 to 90% sensitivity whereas
research is still going on regarding PCR sensitivity [5]. Often
adults may be asymptomatic, but children usually present with
fever, abdominal pain, anemia, nausea, vomiting and tenderness.
Intersection, seizures, and renal failure may occur as a result of
complication of hemolytic uremic syndrome [6]. Treatment in
case of STEC/EHEC is primarily supportive since antibiotics
like 128 fluoroquinolones itself is associated with complications
like HUS (hemolytic uremic syndrome). When talking about
azithromycin, according to some animal models its related to
less release of shiga toxin whereas fluoroquinolones are linked
with increase production of shiga toxin but studies regarding
results of azithromycin is still not satisfactory. Maintaining
fluid volume or early infusions in patients of hematocrit >20%
can prevent long hospital stay, dialysis and neurological
manifestations but patients with excessive circulatory volume
doesn’t require any fluid maintenance. Besides supportive
treatment, plasmapheresis, stx binders, antithrombotic, tissue
type plasminogen activator and eculizumab are the other options
used to manage the patient. The purpose of using plasmapheresis
is to remove shiga toxins and other prothrombotic factors
whereas eculizumab is a monoclonal antibody comes into picture
to prevent complement associated HUS. According to 2010 data
from American guidelines plasmapheresis is recommendable
option for STEC [7].

Conclusion.

This case study highlights the need for early diagnosis and
management of patient infected with Enterohemorrhagic E.coli
specially O157:H7 shiga producing strain so that life threatening
complications like HUS can be prevented since high rates of
mortality is associated. Supportive treatment is the best and



initial measure to cope up with the situation and for treating
it at early stage since monoclonal antibodies like eculizumab
and procedure like plasma exchange has not been found to be
effective. Also resistant to antibiotics is not forgotten, hence
there is urgent 161 need to continue research to get into better
treatment options or management plans to deal with high
mortality rates.
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