(GEORGIAN
VIEDICAL
INNEW S

ISSN 1512-0112 No 12 (165) dexadops 2008

TBUJIMCHU - NEW YORK

EXXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennunuHckue HoBocT I'py3un
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN
MEDICAL
NEWS

No 12 (165) 2008

The special issue editor — the Director-General of Infectious Diseases,
AIDS and Clinical Immunology Research Center, the Head of the Faculty of Medicine,
Iv. Javakhisvhili Thilisi State University Tsertsvadze T.

Pedaxmop cneyuanvro2o 8binycka - 2eHepanvubiii oupexkmop Hayuno-npaxmuueckozo yenmpa
unghexyuonnvix 3aboneeanuti, CITH/[a u kaiuHuuecko uMmyHOI02UU,
npedceoameins 0enapmameHma UHGeKYUOHHbIX 3a001e8anHUll U KIUHUYECKOU UMMYHOI02UU
MeouyuHckozo ¢axynbmema Tounucckozo 20cyoapcmeenHo20 yHugepcumema
um. Us. [icasaxuweunu, npogheccop Teneus Huxonaesuu Llepysaoze

EXXEMECSIYHBIN HAYYHBIN JKYPHAJI
TBUWJINCH - HBIO-MOPK



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

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

“Georgian Medical News” is included in the international system of medical
information “MEDLINE” which represents the central electronic database of the world
medical scientific literature. The journal is stored in the funds of US national library. It is
listed in the catalogue of The Central Scientific-Medical Public Library of Russian
Federation and world-wide catalogues: “Ulrich s International Periodicals Direc-
tory” and “Medical and Health Care Serials in Print”. Articles from the bulletin
are under review of scientific and technological informative journal of the Russian
Academy of Sciences.
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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIIONATh CIIEYIONIUE MTPaBUiIa;

1. Crares nomkHa OBITh PEICTABIICHA B IBYX AK3EMITISIPax, HA PyCCKOM HIJIH aHITIMIACKOM SI3bIKaX,
HareyaTtaHHas depes MoJITopa HHTepBaia Ha OIHOM CTOpOHE CTaHAApTHOTO JICTA C IIUPHUHOM JIEBOTO
noJjs B TpH cantuMeTpa. Mcmonesyembiit komnblotepHbld pudt - Times New Roman (Kupunnnua),
pasmep mpudTa - 12. K pykornucu, HariedaTaHHOW Ha KOMITBIOTEPE, JOJDKHA OBITH PUIIOKEHA TUCKETA
co cTaThel. Dain cienyeT 03ariaBUTh JJATUHCKUMHU CUMBOJIaMHU.

2. Pa3mep crarbu J0DKEH OBITH HE MEHEE IATH U He OoJiee NECATH CTPaHUI] MAITUHOIUCH,
BKITIOYAs yKa3aTelb U Pe3loMe.

3. B crarbe 10mKHBI OBITh OCBELICHBI aKTYaILHOCTh JIAHHOTO MaTeprasa, METO/Ibl H PE3YJIbTaThl
WCCIICZIOBAHUS M ACIIEKThI UX 00CYXKICHUS.

IIpu nmpencTaBneHny B IeYaTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI TOJIKHBI YKa3bIBATh
BHUJl U KOJIMYECTBO SKCIEPUMEHTAIbHBIX KUBOTHBIX, PUMEHSBIINECS METOABl 00e3001IMBaHUs U
YCBITUIEHUS (B XO/I€ OCTPBIX OITBITOB).

4. Tabmu1el HEOOXOMUMO TIPEACTABIIATE B Iie4aTHOM hopme. DoTokonHH HE MpuHUMaroTcs. Bee
nudppoBbie, UTOTOBbIE U MPOLIEHTHDIE TAHHbIE B TA0JMLAX I0/KHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl ¥ TpaduKy JOIDKHBI OBITH 03aryIaBICHBI.

5. ®ororpadum TOMKHBI OBITH KOHTPACTHBIMHU M 00513aTEIFHO IPEICTABIEHBI B IBYX AK3EMILTAPAX.
PucyHKH, 4epTex)u U TUarpaMMbl CIEIyeT MPECTABIATh YETKO BBITIOJHEHHBIC TYIIBIO; (DOTOKOITUH C
PEHTTEHOTPaMM - B IO3UTHBHOM M300paKeHUH.

Ha oGopote kaxaoro pucyHKa KapaHJaloM YKa3bIBaeTcsl ero HoMmep, (paMuius aBTopa,
COKpaIIEHHOE Ha3BaHHE CTATbU U 0003HAYAIOTCS BEPXHSS M HUXKHSISI €0 YaCTH.

ITonmucu k prCyHKaM COCTaBIISIOTCS 0053aTENBHO Ha OT/ISIIBHOM JIMCTE ¢ YKa3aHHEM HOMEPOB
PHUCYHKOB. B monmucsx k MUKpogoTorpadusM clienyeT yKa3plBaTh CTEIICHb YBEITHUCHHUS Yepe3 OKYISIp
Wi 00bEKTHB U METOJI OKPACKU WJIH UMIIPETHAIIUN CPE30B.

6. GamMuITH OTEYECTBEHHBIX aBTOPOB ITPUBOJISATCS B CTAThe 00S3aTEIEHO BMECTE C HHUIINAIAMH,
WHOCTPaHHBIX - B HHOCTPAHHOW TPAHCKPHIIIUK; B CKOOKaX JIOJKEH OBITh YKa3aH COOTBETCTBYIOIIUI
HOMEp aBTOpa IO CIUCKY JUTEPaTypPhL.

7. B KOHIIE Ka)XI0W OpPUTHHAIBLHON CTAaThbH JOJKEH OBITh MPHIIOKEH OMOIHOTpadudecKumit
yKazaTellb OCHOBHBIX 110 JJAHHOMY BOIIPOCY paboT, MCIIONB30BaHHBIX aBTOpoM. Clrelnyer ykaszaTh
MOPSZIKOBBIM HOMED, (paMUITHIO U MHUITUANBI aBTOPA, IOJIHOE HAa3BaHUE CTAThbU, XypHAJla MU KHHUTH,
MECTO W TOJ] U3/IaHMsI, TOM U HOMEP CTPaHHUIIbL.

B andaBuTHOM Mopsijike yKa3bIBAIOTCS CHaUaJIa OTEUECTBEHHBIE, 8 3aTeM HHOCTPAHHBIC aBTOPEI.
VYkazaTtenbs HHOCTPAHHOW JIUTEPATYPHI IOIKEH OBITh MPEJCTABIICH B NIEYATHOM BHUJE WM HAIACaH OT
PYKH 9EeTKO U Pa300pUIHBO TYIIBIO.

8. Jlnst mosty4eHus paBa Ha IMyOIHMKAaIUIO CTaThs JOJKHA UMETh OT PYKOBOAUTENS padOTHI MITH
YUPEXKIECHHUS BU3Y U COMPOBOIUTEIFHOE OTHOIICHHE, HATMCAHHBIHE WJIM HalledaTaHHbIe Ha OJaHKe U
3aBepeHHbIE TIOANNCHIO U TIEYaThIO.

9. B xoHIIe CTaThU JOJKHBI OBITH MOJITHCH BCEX aBTOPOB, TIOJTHOCTHIO MTPUBEICHBI UX (aMIITUH,
MMEHa U OTYECTBAa, YKa3aHbl CIYKEOHBIH M JOMAIIHHA HOMepa Teiae(OHOB M aJpeca WIIH UHBIC
KoopauHaTel. KonndecTBo aBTOPOB (COABTOPOB) HE JOIDKHO MPEBBIIIATH IISATH YE€TIOBEK.

10. K crarbe momkHBI OBIT PUIOKEHBI KPaTKoe (Ha TOJICTPAHMIIBI) pe3foMe Ha aHTJITHICKOM H
PYCCKOM s13bIKaX (BKIJIIOYAFOIIEE CIIEAYIONIUE Pa3/Ieibl: BCTYIUIGHHE, MaTepUal U METO/IbI, PE3yIbTaThl
1 3aKJIIOYEHUE) U CIIHCOK KITFoueBbIX ciioB (key words).

11. Pemakuus ocrapmsier 3a coO0i MpaBo COKpaIaTh U UCIIPABIATE CTaThi. KoppekTypa aBropam
HE BBICBLIACTCSI, BCSA PadOTa M CBEpPKa MPOBOAUTCS 110 aBTOPCKOMY OPHUTHHAITY.

12. HemomycTMO HampaBlieHHE B PEJAKINIO paldoT, MPEACTABIECHHBIX K TeYaTH B WHBIX
W3/IaTebCTBAX MM ONMYOJIUKOBAHHBIX B IPYTUX U3JIAHUSIX.

Hpﬂ HApYMIEHUU YKa3aHHBIX IMPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

8. To obtain the rights of publication articles must be accompanied by a visa from the project 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.

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

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

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

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.
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TB/HIV CO INFECTION IN GEORGIA

Gabunia' P., Salakaia? A., Kiria? N., Kandelaki' G., Tsertsvadze'*T.

'Infectious Diseases, AIDS and Clinical Immunology Research Center;
’National Center for Tuberculosis and Pulmonary Diseases, 3Iv. Javakhishvili Thilisi State University

HIV is the most powerful factor known to increase
the risk of Tuberculosis (TB) and TB is one of the
important cause of HIV-related deaths worldwide [6].
The interaction between tuberculosis (TB) and human
immunodeficiency virus (HIV) infection is complex.
HIV infection weakens the immune system and in-
creases likelihood of acquisition of TB, progression
of latent TB infection (LTBI) to active TB (ATB) and
more aggressive course of the disease. It also alters
the clinical presentation of TB and compromises the
response to anti-TB treatment [2]. The diagnosis is
also complicated; HIV patients, especially those with
low CD4 count are anergic to PPD, CXR findings are
often subtle or absent, sputum smears are more often
negative then in non-HIV individuals and etc.

The lifetime risk of developing active TB once in-
fected, in absence of HIV infection, is about 10%
[5]. However, it increases tenfold in HIV infected
individuals. This has resulted in reemergence of TB
epidemy [13,4]. TB can occur at any time in the course
of progression of HIV infection [3].

Globally there were 700,000 TB cases among HIV
positives in 2006, and an estimated 230,000 people
living with HIV will die as a result of TB in 2008
despite the fact that TB is curable [7,8].

Georgia is the country with low prevalence of HIV
and high prevalence of TB. The knowledge about the
rate of HIV infection in TB patients and vice versa,
the prevalence of ATB among HIV infected persons
is very important for effective disease prevention and
control planning and resource allocation.

The aim of this study was to determine the rate of TB
among newly diagnosed HIV infected persons and on
the other hand to determine the rate of HIV infection
among TB patients in Georgia.

Materials and methods. The prospective observa-
tional study has been conducted in Georgia since
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January 01 2006. Started from January 2006 screening
of'all HIV/AIDS cases for TB (active and latent infec-
tions) were initiated at Georgian Infectious diseases,
AIDS and Clinical Immunology research center. In
the current study we included only newly diagnosed
HIV patients.

All HIV positive persons with or without TB symp-
toms underwent tuberculin skin test (TST). Patients
with positive TST with no clinical, x-ray or micro-
biological evidence of ATB, were diagnosed with
latent TB infection (LTBI) and received TB preven-
tive treatment (TPT) according to National Clinical
Guideline [6].

The diagnosis of ATB among HIV/AIDS patients
was based on the “algorithm for assessing TB risk
and disease in HIV positive person”, outlined in Na-
tional Clinical Guideline “Management of TB/HIV
co infection[6]:

Patients presenting with symptoms suggestive of PTB
who had productive cough for three weeks or more
with at least two positive sputum smears or one posi-
tive smear and x-ray findings consistent with active
PTB were classified as smear-positive PTB cases.

Patients presenting with cough of three weeks or
more with initial three negative smears and no clinical
response to a course of broad-spectrum antibiotics,
three negative smear results after a course of broad-
spectrum antibiotics, x-ray findings consistent with
active PTB and decided by a clinician to be treated
with anti-TB chemotherapy, were classified as smear-
negative PTB cases.

Patients presenting with symptoms suggestive of TB
other than the lungs (pleural effusion, lymphadenopa-
thy, pericardial disease, miliary disease, meningitis,
disseminated TB with mycobacteraemia) which did
not respond to a course of broad-spectrum antibiotics



and decided by a clinician to be treated with anti-TB
chemotherapy were classified as EPTB cases.

From January 2006 we also conducted HIV screen-
ing among TB patients at the following TB care
institutions: National Center for Tuberculosis and
Pulmonary Diseases in the capital of Georgia — Tbilisi,
Center for Tuberculosis and Pulmonary Diseases of
Western Georgia - Kutaisi, Hospital of Tuberculosis
and Pulmonary Diseases in Adjara - Batumi, Hospital
of Tuberculosis and Pulmonary Diseases in Samegrelo
Region - Zugdidi.

Patients with ATB were offered the opportunity for
HIV evaluation. The initial assessment of a patient’s
HIV status included: HIV pretest counseling.

Serological ELISA test (Vironostica ® Uniform IT
Ag/Ab BIOMERIEUX). All sera found reactive on
ELISA were confirmed by a western blot confirmatory
test (2.2 Genelabs Diagnistics, Singapore). Post-test
counseling.

Results and their discussion. In 2006, 276 HIV
positive patients were included in the study. Of these,
201 (72.8%) were men and 75 (27, 2%) - women. 46
(16, 7%) patients were diagnosed with ATB. Among
them 43 (93.5%) were men and 3(6.5%) were women.
LTBI was revealed in 90 (32.6%) HIV/AIDS cases
and TPT was started.

In 2007, 344 HIV positive patients were investigated.
Of these, 245 (71.2%) were men and 99 (28.8%)
were women. 57 (16.6%) patients were diagnosed
with ATB. Among them 51 (89.5%) were men and 6
(10.5%) - women. LTBI was diagnosed in 77 (22.4%)
HIV/AIDS cases and TPT was started.

In 2008 (January 01 — September 30) 296 HIV posi-
tive patients were included in the study. Of these, 210
(72.8%) were men and 86 (27.2%) were women. In
65 (22%) patients were diagnosed with ATB. Among
them 60 (92.3 %) were men and 5 (7.7 %) were
women. LTBI was diagnosed in 77 (26 %) HIV/AIDS
cases and TPT was initiated.

In 2006, 841 ATB patients were investigated on
HIV. Of these 595 were from National Center for
Tuberculosis and Pulmonary Diseases in Tbilisi and
HIV positive results were received in 15 (2.5%)
cases; 106 were from Center for Tuberculosis and
Pulmonary Diseases of Western Georgia and HIV
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positive results were received in 4 (3.8%) cases, 30
ATB patients were from Hospital of Tuberculosis
and Pulmonary Diseases in Adjara and all of them
were HIV negative. 92 ATB cases were investigated
from Hospital of Tuberculosis and Pulmonary
Diseases in Samegrelo Region and HIV positive
results were received in 2 (2.2%) cases. In total the
prevalence of HIV among ATB patients in 2006 was
2.3% (21 out of 841).

In 2007, 1483 ATB patients were included in the
study. 1012 were from National Center for Tu-
berculosis and Pulmonary Diseases in Tbilisi and
HIV positive results were received in 21 (2.1%)
cases. 127 were from Center for Tuberculosis and
Pulmonary Diseases of Western Georgia and HIV
positive results were received in 2 (1.6%) cases. 49
ATB patients were from Hospital of Tuberculosis
and Pulmonary Diseases in Adjara and HIV positive
results were received in 3 (6%) cases. 161 ATB cases
were investigated from Hospital of Tuberculosis and
Pulmonary Diseases in Samegrelo Region and HIV
positive results were received in 5 (3.1%) cases. In
total the prevalence of HIV among ATB patients in
2007was 2.1% (31 out of 1483).

In 2008 (January 01 — September 30) 1705 ATB
patients were included in the study. 1169 were from
National Center for Tuberculosis and Pulmonary
Diseases in Tbilisi and HIV positive results were
received in 20 (1.7%) cases. 204 were from Center
for Tuberculosis and Pulmonary Diseases of Western
Georgia and HIV positive results were received in 3
(1.5%) cases, 116 ATB patients were from Hospital
of Tuberculosis and Pulmonary Diseases in Adjara
and HIV positive results were received in 1 (0.86
%) cases; 216 ATB cases were investigated from
Hospital of Tuberculosis and Pulmonary Diseases
in Samegrelo Region and HIV positive results were
received in 5 (2.3%) cases. In total the prevalence of
HIV among ATB patients in 2008 was 1.7 % (29 out
of 1705 respectively).

Our study has clearly shown the striking prevalence
of TB (both active and latent TB) among HIV pa-
tients. Up to 22% (16.7-22%) according to years of
HIV positive individuals had ATB, and 22.4 - 32.6%
had LTBI. Since HIV patients are frequently anergic
to TST, have atypical CXR findings and sputum
smears are often negative, the real prevalence of
TB (both active and latent infections) is most prob-
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ably underestimated by current study. Based on the
abovementioned statistics, it is hard to overem-
phasize the need of meticulous screening for LTBI
and ATB among HIV patients. All HIV positive
individuals should be screened for TB by TST. TST
positives (whether symptomatic or asymptomatic)
should have scrupulous work-up to identify the
possibility of ATB. Patients diagnosed with ATB
should be treated accordingly. If ATB is excluded,
LTBI should be treated with 9 months of INH. TST
negative patients should be screened annually with
repeated TSTs. Since TST is not very sensitive test
in HIV patients, interferon gamma release assays
(IGRA) and T-SPOT might be helpful in the future,
but because of the associated cost, they cannot be
recommended on a routine basis at this time without
further data regarding their performance.

The prevalence of HIV among TB patents was not
very high, ranging from 1.7 to 2.2%, but we think
the rate is high enough to justify routine screening for
HIV in this cohort of patients, considering the adverse
influence of HIV on TB and also the vital importance
of timely diagnosis of HIV.
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SUMMARY

TB/HIV CO INFECTION IN GEORGIA

Gabunia! P., Salakaia® A., Kiria? N., Kandelaki' G., Tsertsvadze'=T.

!Infectious Diseases, AIDS and Clinical Immunology Research Center;
’National Center for Tuberculosis and Pulmonary Diseases, *Iv. Javakhishvili Thilisi State University

HIV and TB co-infection is a considerable prob-
lem worldwide. HIV significantly increases the
morbidity and mortality from TB and often makes
the diagnosis more challenging. In this study we
attempted to evaluate the prevalence of TB among
newly diagnosed HIV infected persons and deter-
mine the rate of HIV infection among active TB
patients in Georgia. The prospective observational
study has been conducted in Georgia since January
01,2006. All newly diagnosed HIV positive persons
were screened for active and latent TB infection
and the prevalence of TB was identified. During
the same time period HIV screening was performed
in all identified active TB cases. Up to 22% (16.7
to 22%) of HIV positive individuals were found to
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have active TB, and 22.4 to 32.6% had LTBI. The
prevalence of HIV among TB patents ranged from
1.7 to 2.2%. The study showed significant preva-
lence of TB (both active and latent TB) among HIV
patients. Because of problems with TB diagnosis
in HIV patients, the real prevalence may be under-
estimated. The alarming statistical data should force
us towards meticulous and scrupulous screening for
tuberculosis among HIV positive individuals. The
prevalence of HIV among TB patents was not very
high, ranging from 1.7 to 2.2%, but we recommend
routine screening for HIV in all active TB patients.

Key words: HIV, tuberculosis, co-infection, preva-
lence.
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KONH®EKIUA TYBEPKYJIE3A U BUY/CIIHU-
Jda BI'PY3UN

I'adynua' ILI., Canaxausa’ A.W., Kupua® H.A.,
Kangenaxu' I.JI., Hepusaaze'* T.H.

'Hayuno-npakmuueckuii yenmp unpexyuonHuix 3a-
oonesanuu, CIIH/a u Kiunuyeckot uUMMYHORO2UU,
Tounucu, *Hayuonanvuwlii yenmp mybepkyiesa u
ne2ounvix 3abonesanuit, STounucckuil 2ocyoapc-
meeHHblU YHUgepcumem um. Ms. [casaxuwsunu,
MeouyuncKuil ghaxkynomem

Komndexmmst BUY/CIT1/la u TyGepKynesa - cepbes-
Has mpobiema Bo BceM Mupe. BUY crocoGeTByeT
MTOBBIMICHUIO 3200I€BAEMOCTH TyOCpPKYIE30M H
CMEPTHOCTH OT HEro, a TakXe CBs3aH C JUarHo-
CTHYeCKUMH mpobiemamu. B manHo#t pabore wuc-
cJe0BaHa MPEBAJICHTHOCTHh TyOepKyie3a cpenu
BUY-undunupoBannsix U konmuectBo BUY-
UH(EKITNH CpeTr OOTBHBIX aKTUBHBIM TYOCPKYJIC30M
B [ py3un. [IpocnektuBHOE 0030pHOE HCCIIEIOBaHNE
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npoBoamiock B ['py3un ¢ 2006 . Bece HoBsie BUY-
UH(QUIIUPOBAaHHBIE MTAIIMEHTHI OBUTH 00CIICIOBAaHbI HA
HaJIYKe aKTUBHOTO U JIATEHTHTO TyOepKyine3a. Mien-
TUQUIMPOBAHA IPEBATICHTHOCTH TyOepKyesa. B ator
e TIepHro]l poBoausics ckpuHUHT BUY-unpexmmn
cpenu OOJIBHBIX ¢ aKTUBHBIM TyOepKynezoM. Y BIY-
TIO3UTUBHBIX JIUII ObLT TMarHOCTHPOBAH aKTUBHBIN TY-
Oepkyies B npenenax 16,7-22% ciydaes. JlaTeHTHBIN
TyOepKyIie3 TMarHoCTUPOBaH B ripenenax 22,4-32,6%
ciyuaes. [IpeBanentHocts BUYU-undexnuu cpenn
OOJNIBHBIX TyOepKyJe30M BapbUpoOBasia B Ipejaeax
1,7-2,2%. Ananu3 pe3ynbTaToB MPOBEJEHHOIO HC-
CJIeZIOBaHMS BBIIBIII 3HAUUTEIIBHYIO IPEBATIEHTHOCTh
TyOepKysie3a (aKTUBHOTO | JIATEHTHOTO0) cpen BUY-
MH(UIIMPOBAHHBIX MAIIMEHTOB. B CBsI31 ¢ AUAarHoCTH-
YEeCKUMH ITpoOdIeMaMy peajibHas IPEBaTEHTHOCTb TY-
oepkyiesa cpeay BUU-o3uTHBHBIX OOJIEHBIX MOKET
OBITh HeloonieHeHa. HacTopaskuBaromas craTucTHKa
yKa3bIBaeT Ha HEOOXOAUMOCTh CKPYITYJIE3HOTO CKpH-
HuHTa TyOepkyne3a cpeaun BUY-NO3UTHBHBIX I,
[peBanentrocts BUY cpesut 00MBHBIX TYOSPKYIE30M
HE BBICOKA, OJTHAKO PEKOMEH/yeM PYTHHHBIN CKpH-
HuHT Ha BUY anTUTena BceX OOJIBHBIX aKTUBHBIM
TYOEpKYIIE30M.

ANTIRETROVIRAL TREATMENT IN GEORGIA

Tsertsvadze'? T., Bolokadze'? N., Sharvadze'? L., Gabunia? P., Dvali’ N.

v, Javakhisvhili Thilisi State University. Faculty of Medicine, Thilisi, Georgia,
’Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia

Human immunodeficiency virus (HIV) is among
the top 10 leading causes of infectious disease death
worldwide.

HIV infection is pandemic, affecting almost all coun-
tries. The Joint United Nations Programme on AIDS
(UNAIDS) and the World Health Organization (WHO)
estimate that approximately 33.2 million people were
living with HIV worldwide in 2007, including 2,5
million children younger than 15 years [7].

10

The first case of HIV infection in Georgia was re-
ported in 1989. As of October 2008, a total of 1796
HIV/AIDS cases were registered in the country,
among them 75% were male. The estimated number
of people living with HIV/AIDS (PLHA) is around
3500 as per Spectrum modeling. Annual number of
newly reported HIV infections has risen each year.
Of note, more than half of 1796 registered HIV cases
were reported in the past three years (2005-2008)
(Figure).
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The HIV epidemic in Georgia is mostly concentrated
among the injecting drug users (IDU) accounting for
60% of cumulative reported number. It’s worth to
mention that up to 51% of HIV infected individuals
are co-infected with hepatitis viruses. Although the
HIV epidemic is in its nascent phase, Georgia is be-
lieved to be at risk for an expanding epidemic due to
the widespread IDU; high rates of sexually transmitted
infections (STI) and hepatitis B and C; and intense
population movement between neighboring high-
prevalence countries such as Ukraine and Russia.

Georgia was the first among the former Soviet Union
(FSU) countries to attain universal access to free-of-
charge ART for all PLHA. According to the recent WHO,
UNAIDS and UNICEEF joint report, Georgia is among
the 9 low- and middle-income countries that reached
treatment coverage of at least 75 percent [5].

Diagnostics and treatment of AIDS patients in Georgia
are provided at the highest attainable standards based
on adaptation of the WHO, European, British HIV
Association, DHHS of USA, IAS-USA Panel and
other guidelines [1,2,4,5,12].

The aim of this study is to evaluate effectiveness of
ARV treatment principles in Georgia, including treat-
ment and monitoring methods.

Materials and methods. The investigation was con-
ducted at the Infectious Diseases, AIDS & Clinical
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Immunology Research Center (IDACIRC) of Georgia.
Study included all HIV/AIDS patients, who have been
registered at IDACIRC and available in Georgia since
2004. Out of cumulative 1796 HIV/AIDS cases reg-
istered at the IDACIRC, 387 died and 357 were out
of country. Therefore1052 patients were included in
the study, 736 men and 316 women. All study subjects
were investigated by special algorithm to evaluate
the need of ARV treatment. Patients were aged from
3 months to 64 years. 51% of study subject were co-
infected with HCV, HBV or both.

To ensure universal access to ARV therapy all 1052
HIV/AIDS individuals included in the study were
offered to have following examinations: Investiga-
tion of all HIV infected persons by special algorithm:
Physical examination; Complete blood count; Im-
munological investigation (including CD4 count);
Viral Load (HIV RNA by quantitative PCR); Clinical
chemistry (wider range); Ultrasound; X-ray; CT-scan.
Monitoring of CD4 cell count, HIV RNA viral load
dynamic and appearance of opportunistic infections
were scheduled in every 3-4 months.

Identification all patients requiring ARV therapy
according to special criteria described in National
Guidelines on HIV/AIDS treatment: Symptomatic
HIV infection (AIDS or severe symptoms); CD4
count <200/mm3; If CD4 is 201- 350/mm3, decision
is made upon CD4 decline rate, viral load, presence
of hepatitis co-infection [6,9,10].



Offering ARV therapy to all patients requiring treat-
ment.

At present in Georgia the National Guidelines recom-
mend as a first-line ARV regimen combination of two
nucleoside/nucleotide reverse transcriptase inhibitors
(NRTIs) and one non-nucleoside reverse transcriptase
inhibitor (NNRTI). Second-line ARV regimen in-
cludes one of the Protease Inhibitors (PIs) boosted
with Ritonavir and two NRTIs. Salvage regimen
includes Fusion Inhibitor Enfurvitide (ENF) and the
new PlIs — Tipranavir (TPV) or Darunavir (Prezista).
Another option is a combination of two Pls, except
TPV, which is not to be combined with any other Pls.
It’s worth to mention during selection of ARV regi-
men following factors has been taken into account:
hepatotoxicity of non-nucleoside reverse transcriptase
inhibitors (NNRTIs) (such as with Nevirapine (NVP))
and presence of hepatic injury, teratogenicity of
Efavirenz in first trimester of pregnancy, use of opi-
oid substitution therapy (pharmacokinetic interaction
between NNRTIs and methadone or buprenorphine),
coexistent medical or psychiatric conditions and etc.

Monitoring of all patients receiving ARV treatment
was done at baseline, after 8 weeks of treatment initia-
tion and then in every 3-4 months. Clinical symptoms,
CD4 T-cell count, HIV RNA level, side-effects and
adherence was monitored during the follow-up visits
[8,12]. Possible side effects of particular drugs could
require more frequent monitoring and was decided
for individual patients. Treatment failure was defined
according to the National Protocols: Virologic failure:
a) VL>400 c/ml at 24 weeks, b) VL>50 c/ml at 48
weeks, c¢) after viral suppression VL rebound to
>400 c/ml at two occasions in 4 to 8 weeks.

Immunological failure: a) Increase in CD4 cell count
<50 cells/mm? during a first year; b) >50% fall from on
therapy CD4 peak level; clinical failure: a) Occurrence
of new Opportunistic Infections (OI); b) Recurrence of
prior OI; c) onset of WHO stage III conditions.

In case of severe Opportunist Infectious like TB,
Pneumocystic Pneumonia etc., treatment was deferred
for few days or weeks until disease stabilization, to
avoid overlapping toxicity of drugs and possibility of
Immune Reconstitution Syndrome (IRIS). However,
this was done with caution in patient with CD4 count
below the 50 cells/mm?, where ARV treatment was
initiated as soon as possible.

12
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In case of treatment failure adherence was reassessed
and genotypic resistance test was performed to deter-
mine whether failure was due to HI'V drug resistance
or other causes (e.g., inadequate adherence, drug side
effects) and consequently second-line or salvage ARV
regimen was initiated.

Detection of HIV antibodies was performed by ELISA
(third or fourth generation) with further confirmation
by Western Blot Assay.

HIV-1 RNA in plasma was measured by commercially
available quantitative Polymerase Chain Reaction
(PCR) method (AMPLICOR HIV-1 MONITOR
Test, version 1.5, Hoffmann-La Roche, Inc.) and
run according to the protocol of the manufacturer.
Since 2006 The COBAS TagMan HIV-1 test (Real
time PCR) has been used for quantification of HIV-1
RNA in Hunam EDTA plasma, using the High Pure
System Viral Nucleic Acid Kit for manual specimen
preparation and the COBAS TaqgMan 48 Analyzer
for automated amplification and detection. The
test can quantify HIV-1 RNA over range of 40-
10,000,000 copies/mL.

For determination of percentages and absolute count
of T lymphocyte subpopulations (T helpers, T cyto-
toxic,) specific markers were measured according
to the standard CDC recommended single-platform
immunophenotyping technique using the Becton-
Dickinson FACSCalibur flow cytometer. Complex
of following monoclonal antibodies was used CD3-
FITC/ CD8PE/ CD45PerCP/ CD4APC. In brief this
method consists of steps as follows: 1) incubation of
sample with relevant monoclonal antibodies in True
Count tubes; 2) lysing of erythrocytes using lysing
solution; 3) incubation and following analyzing on
flow cytometer using appropriate software. Data for
a minimum of 5,000 lymphocytes was acquired for
each sample.

For resistance testing TRUGENE HIV-1 Genotyping
Kit with the OpenGene DNA Sequencing System
(Siemens) was used. Resistance testing involves the
following steps:

1. HIV-1 RNA extraction; 2. Reverse Transcription
and PCR Amplification of the target sequence in
the pol gene; 3. CLIP/Sequencing Reaction; 4. Gel
electrophoresis of CLIP reaction products; 5. Se-
quence Analysis. The Guidelines™ software of the
TruGene system was used to interpret the genotype
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for drug resistance and producing a clinical report.
The sequences obtained were also analyzed using the
software available http://hivdb.stanford.edu/

Results and their dscussion. Of 1052 patients in-
vestigated 595 were in need of ARVs and treatment
was offered to all of them. 594 patients started treat-
ment, 1 patient refused. Out of treated patients 22
self-discontinued treatment, 111 patients died and
461 patients (438 adult and 23 children) remained

on ARV treatment. Out of treated patients 406 adults
and 21 children are receiving first-line treatment and
31 adults and 2 children are already on second-line
treatment, 1 adult is receiving salvage regimen.

Distribution of various first-line and second-line ARV
regimens among adult patients are presented in Table
1 and Table 2 accordingly (Tables 1 and 2). 1 patient
is receiving salvage regimen including Darunavir and
Enfuvirtide.

Table 1. Distribution of patients receiving first-line ARV treatment

First-line ARV regimens Number of adults Number of children
ZDV +3TC + EFV 213 8
ZDV +3TC + NVP 45 9
TDF + FTC + EFV 16 -
TDF + FTC + NVP 3
ABC +3TC + EFV 120 2
ABC +3TC + NVP 9 2

Table 2. Distribution of patients receiving second-line ARV treatment

Second-line ARV regimens Number of adults Number of children
LPV/r (SQV/r or FPV/r) + TDF + ABC 9 -
LPV/r (FPV/r or ATV/r) + ddl + ABC 19 2
LPV/r + TDF + (ZDV + 3TC) 3 -

Our results indicate that ARV treatment in Georgia is
quite successful. Out of 461 patients receiving ARV
treatment, 427 patients are remained on first-line
regimen. In this group of patients the adherence and
compliance is up to 95%. As a result viral replication
is suppressed, CD4 count is increased and quality of
life is improved.

Reasons of switching ARV from first to second-line
were analyzed. Treatment failure was reported in
55 cases. Among them immunological failure was
observed in 7 cases, clinical failure in 1 case and
virologic failure in 47 cases. In all virologic failure
cases adherence was reassessed and genotypic re-
sistance test was performed while patient was still
on treatment. Of 47 cases in 34 (72%) failure was
attributable to drug resistance. Of 34 patients with
HIV drug resistance 1 patient has three-class drug
resistance (NRTI, NNRTI and PI); 30 patients had
two-class drug resistance, and 3 patients found to be
resistant to one class: NNRTIs. In 13 cases (28%)
virologic failure due to non-adherence was found
that was confirmed by detectable viremia, without
resistance mutations. Out of these 13 cases 2 patients
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discontinued treatment and in 11 cases adherence
was ensured. Out of 34 cases with drug resistance all
patients were switched to second-line regimen. Out of
them currently 31 adult patients and 2 children were
switched and remained on second-line ARVs and 1
was switched to salvage regimen.

Common NRTI mutations reported in treatment expe-
rienced patients included: the signature Lamivudine
mutation M184V has been detected in 31 subjects; 2
subject was found to be resistant to Tenofovir (TDF)
due to K65R mutation; 3 subjects had intermedi-
ate resistance to Zidovudine (AZT) and possibly to
Stavudine (d4T) due to T215Y/F+K219Q; 2 subject
had possible resistance to Zidovudine (AZT) and Sta-
vudine (d4T) due to T215Y/F, which also limits the
effectiveness of Abacavir (ABC), Didanosine (ddlI)
and particularly Tenofovir (TDF).

As for NNRTI mutations: 13 subjects had K103N
mutation causing resistance to Nevirapine (NVP),
Delaviridine (DLV) and Efavirenz (EFV); 20
subjects were resistant to Nevirapine (NVP) and
Efavirenz (EFV) due to G190S/A mutation with
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presence K101E mutation in two cases; 4 subjects
were resistant to Nevirapine (NVP) and Delaviri-
dine (DLV) due to Y181C mutation, one subject
had resistance to same drugs caused by V1061
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mutation; In addition, M230, A98G, V179D/E and
V1081 mutations were detected in these subjects,
which reduced susceptibility to each of the avail-
able NNRTIs.

Table 3. Causes of death among patients receiving ARV

Reasons of death among patients receiving ARV Number of deaths
AIDS related (total) 25
Toxoplasmic encephalitis 2
Cryptococcal meningitis 5
Tuberculous meningoencephalitis 6
Wasting syndrome 3
Meningoencephalitis of unknown etiology 4
Lung Tuberculosis 5
Cancers (total) 27
Lymphoma 8
Kaposi’s Sarcoma 3
Colon cancer 5
Lung cancer, Respiratory failure 11
Non-AIDS related 59
Myocardial Infarction
Stroke
Trauma
Acute renal failure 5
Cirrhosis and end-stage liver disease 38
Total 111

Fatality rate and reasons of death was studied among
treated patients. Overall fatality rate of ARV treated
patients was 19% (111 patients out of 594). Of died
cases in 25 was death attributable to the late stage of
HIV/AIDS complicated with life-threatening diseases,
27 cases were due to incurable malignancies and 59
were due to non-AlIDS related death. Table 3 sum-
marizes reasons of deaths among patients receiving
ARV. It’s worth to mention that the highest number
of deaths was due to liver failure in HIV/HCV and/or
HBYV co-infections. This fact once more emphasizes
that co-infection with hepatitis viruses is of major
concern in HIV patients (Table 3).
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SUMMARY
ANTIRETROVIRAL TREATMENT IN GEORGIA

Tsertsvadze'? T., Bolokadze'? N., Sharvadze'? L.,
Gabunia? P., Dvali? N.

'Iv. Javakhisvhili Thilisi State University, Faculty
of Medicine, Thilisi, Georgia; *Infectious Diseases,
AIDS and Clinical Immunology Research Center,
Tbilisi, Georgia

HIV infection is the major public health, social and
economic problem in Georgia. The aim of this study
is to evaluate effectiveness of ARV treatment system
in Georgia.

Study included 1052 people living with HIV/AIDS in
Georgia registered at Infectious Disease, AIDS and
Clinical Immunology Research Center since 2004. To
ensure universal access to ARV therapy all HIV/AIDS
individuals included in the study were investigated
by special algorithm, all identified patients requiring
ARV therapy were offered treatment and monitored
during therapy on treatment effectiveness and side
effects. Detection of HIV antibodies was performed
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by ELISA with further confirmation by Western Blot
Assay. HIV-1 RNA in plasma was measured by quan-
titative Polymerase Chain Reaction. For determination
of percentages and absolute count of T lymphocyte
subpopulations single-platform immunophenotyping
technique using the Becton-Dickinson FACSCalibur
flow cytometer was applied. For resistance testing
TRUGENE HIV-1 Genotyping Kit with the OpenGene
DNA Sequencing System (Siemens) was used.

Treatment was offered to 595 HIV/AIDS patients. 594
patients started treatment, 1 patient refused. Out of
treated 594 HIV/AIDS patients 22 patients discontin-
ued, 111 patients died and 461 patients are currently
on ARV treatment. Out of treated patients 406 adults
and 21 children are receiving first-line treatment, 31
adults and 2 children are on second-line treatment and
1 adult is receiving salvage regimen. Treatment failure
was defined in 55 cases. Among them immunological
failure was observed in 7 cases, clinical failure in 1 case
and virologic failure in 47 cases. Prevalence of drug
resistance among virologic failure cases accounted for
72% and inadequate adherence for 28% cases. Majority
of death cases among ARV treated patients was due to
non-AIDS related or incurable conditions, while deaths
due to AIDS related conditions mainly were associated to
the delayed referral of patients in already advanced stage
of disease. It’s worth to mention that highest number of
death cases was due to liver failure in HIV/HCV and/or
HBYV co-infected patients.

Key words: HIV/AIDS, ARV treatment, drug resis-
tance, adherence, fatality.

PE3IOME

AHTHUPETPOBUPYCHAS TEPAIIUA B I'PY-
3Un

HMepusanze'? T.H., Bonokanze'? H.J., [llapsaaze'’
JL.T., l'aoynna’ IL.T., IBanu* H.O.

ITounucckutl 20Cy0apcmeenuviil YHUSePCUMem uM.
Us. Jicasaxuweunu, meouyuHckull axyivmem,
’Hayuno-npakmuueckutl yenmp uHpexyuoHuvix 3a-
oonesanuil, CIIH/[a u xnunuyeckol uUMMYyHOI02UL,
Téunucu

Lenpio JaHHOTO MCCIEAOBAHUS SIBUJIOCH OIpeese-

HUE YPPEKTUBHOCTH aHTHPETPOBUPYCHOH Tepanuu
B I'py3un. Uccienosanus nposoaunucs B HayuHo-
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MPaKTUYECKOM IeHTpe MH(PEKIHUOHHBIX 3a0oiie-
Baunii, CII1/la u xiuHIYECKO UMMyHOJIOTHH. B
ucciaenoBaHuu npuHumanu yuactue 1052 BUY-
WHQUIPOBAHHBIX OOIBHBIX, 3APETUCTPUPOBAHHBIX B
Hentpe CITNa ¢ 2004 1. [t nocTrReHus: yHUBEp-
CaJbHON JOCTYITHOCTH OBII pa3paboTaH cIieruallb-
HBIH anroput™. BUY-nHpeKuo 1uariocTHpoBain
METOJIOM UIMMYHO(EpMEHTHOTO aHann3a u Bectepn
biora. Uneno CD4 ki1eToK M3MepSIn METOJ0M
UMMYHO()EHOTHITHPOBAHNUS, UCIIONB3YSI TPOTOYHBIN
murometp FACSCalibur.

AntuperposupycHas tepanus (APB) Obl1a mpen-
noxena 595-u BUU-unpuumpoBaHHbIM OOJIBHHEBIM,
cpenu KoTopeix 594 nawanu APB tepamnuto, 1 oTka-
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3ancs. 13 594-x nmanueHToB 22 npekpaTuiy JeueHue,
111 - ymeprno, a 461 naxonarcst Ha Tepanuu. 13 HuX
427 maneHToB MPUHUMAIOT JIEKapCTBA MIEPBOM IMHUU
(B3pocmbie - 406 u getu -21); 33 manuenTa - jgexap-
CTBa BTOPOH JINHUM (B3pocibie - 31 1 1eTu - 2) ¥ OuH
00JILHOW IPUHUMAET PE3ePBHEIC Mpenaparkl.

Tepanus Oblla HEyCHeHON B 55-1 ciyyasx, cpeau
KOTOPBIX 7 clydaeB ObLIM UIMMYHOJIOTHUECKUMH, 1 -
KIIMHUYECKUH U 47 - BUPYCOJOTHYECKOM Heynauei.
Cpenu 47-u BUPYCOTOTUYECKUX HEyJau Pe3UCTCHT-
HOCTh HaOmonmanach B 72% cmyuaeB. Cnenyer oT-
METHTB, YTO B OOJNBIIMHCTBE CIy4aeB CMEPTHOCTH
Oblia BbI3BaHA martojorued meuenu, a ve CITA/I-
ACCOIMUPOBAHHBIMHU 3a00JICBAHUSIMH.

SUCCESSFUL APPLICATION OF LABORATORY TOOLS FOR THE DETECTION
OF HIV DRUG RESISTANCE IN ROUTINE CLINICAL CARE IN GEORGIA

Chkhartishvili' N., Dvali' N., Gochitashvili' N., Sharvadze'? L., Tsertsvadze'? T.

!Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia;
’Tbhilisi State University Faculty of Medicine

Advent of highly active antiretroviral therapy
(HAART) in the mid 1990s had the dramatic im-
pact on the course of the AIDS epidemic. HAART
has changed the perception of AIDS from a death
sentence to a chronic, manageable disease, through
decline in HIV-related morbidity and mortality [12]
However, the effectiveness of HAART can be com-
promised by the emergence of drug resistant HIV
variants. The mutations have been described for all
currently available drug classes: nucleoside reverse
transcriptase inhibitors (NRTT), nonnucleoside reverse
transcriptase inhibitor (NNRTTI), protease inhibitors
(PI), entry inhibitors and integrase inhibitors [9]. Drug
resistance develops progressively and eventually pa-
tients may harbor multidrug-resistant variants, which
limit further treatment options and is associated with
unfavorable disease outcomes [1,13].

Antiretroviral drugs (ARV) were introduced in Geor-
gia in the 1990s. Until recently, the use of ARV's was
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limited because of economic reasons. Since 2004,
however, through increased resource allocation from
the Global Fund to Fight AIDS, Tuberculosis and
Malaria (GFATM), Georgia has been able to ensure
universal access to free-of-charge HAART [16]. As of
October 1, 2008 a total 585 HIV infected individuals
initiated HAART. Currently, 461 persons remain on
therapy, 34 of these are receiving second line ARV
regimens. Treatment is provided in accordance with
the National HIV/AIDS Treatment and Care guide-
lines developed based on the protocols of WHO and
leading Western countries [5,6,10,14]. Recommended
initial regimen consists of two NRTIs and one NNRTI
or, in special circumstances, one PI. Whereas the
second line regimen generally consists of ritonavir
boosted PI in combination with two NRTTs.

As per National guidelines, the standard of HIV care
in the country relies upon laboratory monitoring of
immune system using CD4 counts, viral suppression
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by measuring plasma HIV RNA level and develop-
ment of resistance with genotypic drug resistance test.
CD4 counts and viral load are measured on a quarterly
basis, while drug resistance test is performed in cases
of suspected virologic failure.

Emergence of HIV drug resistance has been recog-
nized as a threat to sustained impact of HAART on
the epidemic as the world witnesses the expansion
of resistance through transmission of drug resistant
viruses [8]. However, it is believed that the driving
force of resistant HIV epidemic is the evolution of
resistant variants in patients failing on HAART [3].
It is therefore important to study the drug resistance
in treated populations, especially in those showing
evidence of virologic failure.

The objectives of this study was to explore the utility
of routine use of viral load and HIV drug resistance
testing for the timely detection of HIV drug resistance
in clinical care and to describe the patterns of geno-
typic drug resistance.

Materials and methods. HIV infected individu-
als enrolled in HAART program since 2004, who
experienced virologic failure and underwent HIV
genotypic drug resistance testing are the focus of
present analysis. Subjects were identified through
laboratory and medical records. Data on demographic
and clinical characteristics were abstracted through
chart review.

The virologic failure was defined as plasma HIV RNA
level >400 copies/mL 6 months or >50 copies/mL
12 months after commencing treatment in patients
that remain on HAART, or if patient had viral rebound
confirmed by two consecutive measurements follow-
ing the undetectable plasma HIV RNA levels while
on therapy. Date of suspected virologic failure was
defined as date of blood drawn for resistance test.

For genotypic resistance testing the TruGene HIV-1
Genotyping Kit (Bayer HealthCare LLC, Tarrytown,
NY) was employed according to the manufacturer’s
instructions using OpenGene DNA Sequencing Sys-
tem. Resistance mutations, defined as substitutions
as compared to a reference wild type HIV-1 . se-
quence, were classified according to the International
AIDS Society (IAS)-USA Panel definitions [9]. The
viral strain was considered resistant to a given drug
class if at least one of the IAS-USA mutations for
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nucleoside and nonnucleoside reverse transcriptase
inhibitors (NRTIs and NNRTIs) or one of the major
mutations for PI was evidenced in the sequence.

For the subtype classification sequences of the pol
region were aligned using the ClustalW multiple
sequence alignment program. Phylogenetic analy-
ses were conducted using MEGA version 4.0. The
neighbor-joining method and Kimura two-parameter
model were used for tree construction, with reliability
estimated from 1000 bootstrap replicates. Subtype
reference sequences were obtained from the Los
Alamos HIV Sequence database.

Statistical analyses were carried out using SAS 9.1
(SAS Institute, Cary, NC, USA). Standard descriptive
statistics were performed to describe patient charac-
teristics. Values of plasma HIV RNA level were log |
transformed to stabilize the variance. Differences
between continuous variables were tested using Wil-
coxon Signed-Rank Test or Mann-Whitney U Test
where appropriate, whereas Fisher’s exact test was
utilized for categorical data. All statistical tests were
carried out at a significance level of 0.05.

Results and their discussion. Overall, virologic fail-
ure was suspected in 47 patients based on viral load
monitoring. In two patients genotyping could not be
performed and thus were excluded from the analysis.
Main characteristics of remaining 45 patients are
summarized in Table 1. Briefly, 73.3% were males,
the mean age was 33.7 and predominant exposure
risk category was injection drug us (IDU) - 57.8%.
At the time of HAART initiation the mean CD4 count
was 187 cells/mm®and mean viral load was 5.2 log,
copies/mL. HAART consisted of two NRTIs — Zi-
dovudine (AZT) or Abacavir (ABC) or Stavudine
(d4T) and Lamivudine (3TC) in combination with one
NNRTI - Efavirenz (EFV) or Nevirapine (NVP). The
most frequently prescribed initial regimen was AZT
+3TC+ EFV (42.2%). Nine (20%) patients had been
exposed to ARVs prior to enrollment in the program.
Thirty-nine (86.7%) patients were infected with HIV
subtype A1l strains, which clustered with A variants
circulating in the Eastern European countries.

Patients were exposed to HAART on average
for 15 months. At the time of virologic failure
mean viral load was 4.3 log,  copies/mL, with
nearly 30% of patients having viral load less then
10000 copies/mL and overall 85% having viral
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load below the 100 000 copies/mL; mean CD4
count was 239 cells/mm?. At least one resistance
mutation was detected in 34 (75.6%) patients
(table 1). Median number of mutations was 2.
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Resistance to a single drug class was found in
three (6.7%) patients, dual-class drug resistance
—1in 30 (66.7%) patients. One (2.2%) patient car-
ried triple-class resistance mutations.

Table 1. Main characteristics of 45 patients with virologic failure included in the analysis

Characteristic Value
Gender, n (%)
Male 33(73.3)
Female 12 (26.7)
Age at seroconversion, mean (SD) 33.7(7.4)
Exposure risk category n (%)
Injection drug use 26 (57.8)
Heterosexual Contact 11 (24.4)
Other 8 (17.8)
CD4 count at HAART initiation, mean cells/mm?® (SD) 186.9 (109.3)
Viral load at HAART initiation, mean log,, copies/mL (SD) 5.2(0.8)
Initial HAART Regimen, n (%)
AZT+3TC+EFV 19 (42.2)
AZT+3TCHNVP 14 (31.1)
d4T+3TC+EFV 7 (15.6)
d4T+3TC+NVP 2(4.4)
ABC+3TC+EFV 3(6.7)
Time (months) to virologic failure, mean (SD) 15.4 (8.4)
CD4 count at virologic failure, mean cells/mm? (SD) 238.7 (147.3)
Viral load at virologic failure, mean log,, copies/mL (SD) 4.3 (0.6)
Viral load at virologic failure, n (%)
<10 000 13 (28.9)
10 000 to 100 000 25 (55.6)
> 100 000 7 (15.5)
Drug Resistance, n (%)
At least one resistant mutation 34 (75.6)
No resistant mutations 11 (24.4)
Number of resistant mutations, median (IQR) 2 (1-3)
HIV Subtype, n (%)
A 39 (86.7)
B 6(13.3)

SD = Standard Déviation ; IQR = Interquartile Range

The frequency of mutations in the reverse-tran-
scriptase (RT) gene is shown in figure. The most
commonly detected NRTI mutation was M184V/I
(68.9%). The frequency of mutations selected by
thymidine analogues (M41L, D67N, K70R, L210W,
T215Y/F, and K219Q/E) was relatively low, with only
10 (22.2%) patients having any thymidine analogue
mutation (TAM). Most prevalent TAM was T215Y/F
detected in 6 (13.3%) patients. Only three (6.7%) had
>3 TAMs. G190S/A was the most frequent NNRTI
mutation (42.2%), followed by K103N (28.9%). One
patient (2.2%) had PI mutation D30N.
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The difference in frequency of mutations and resis-
tance patterns between patients who were receiving
their first HAART regimen and those with prior
ARV therapy experience did not reach statistical sig-
nificance. Patients with prior exposure to ARV's were
more than two times as likely to develop any TAM
compared to those first starting HAART. However the
difference was not statistically significant. Similarly,
no statistically significant difference was found be-
tween these two groups with regard to selecting >3
TAMs (table 2).
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NRTI Mutations

M184V/I
T215Y/F
A62V
K70R
K219Q/E
D67N
M41L
L210W
K65R
L74V
Y115F

68.9%

0% 10% 20% 30% 40% 50% 60% 70% 80%
NNRTI Mutations
G190S/A 42.2%
K103N
Y181C/1
V1081
V106M/A
L1001
0% 10% 20% 30% 40% 50% 60%
Figure. Frequency of resistant mutations in reverse transcriptase region of pol gene
Table 2. Comparison of drug resistance patterns between patients
with prior exposure to ARVS and those first starting HAART
Prior ARV exposure First HAART regimen P value
Number of mutations, median 2 2 0.86%*
Any resistance mutation, % 88.9 76.2 0.427
Dual class resistance, % 77.8 66.7 0.70°
At least one TAM, % 44 .4 16.7 0.09f
>3 TAMs, % 11.1 5.6 0.50°

*Mann-Whitney U Test, "Fisher s exact test

All patients with drug resistance mutations were and immunological outcomes among patients with
switched to second line regimens guided by resis- resistance, we analyzed data on 23 patients who
tance profile of the virus. To study the virologic had at least two follow-up measurements of CD4
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and viral load. Nearly half of these patients were
switched to Abacavir (ABC), Didanosine (ddl),
Lopinavir/ritonavir (LPV/r) regimen. A mean
decrease of 2.4 log, was observed in viral load
by the first follow-up measurement with the mean
time to measurement of 6 months. A mean gain in
CD4 count at the first follow-up was 61 cells/mm?.
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Statistically significant virological and immuno-
logical improvements have been further sustained.
At a mean time of 19 months after resistance test-
ing mean decrease in plasma viremia was 2.5 log |
copies/mL and mean increase in CD4 counts
- 181 cells/mm?® compared to values observed at
the time of treatment failure (table 3).

Table 3. Virologic and immunological outcomes in 23 patients with drug resistance, who had at least 2
follow-up visits after drug resistance test (mean time to first follow-up visit: 6 months, mean time to last
follow-up visit: 19 months)

Virologic First Difference Last Difference

failure Follow-up (p value)* follow-up (p value)*

Viral load, mean log,, copies/mL 4.3 1.9 2.4 (<0.01) 1.8 2.5 (<0.01)
CD4, mean cells/mm® 209 270 61 (<0.01) 391 181 (<0.01)

*Compared to mean value at virologic failure (Wilcoxon Signed-Rank Test)

Access to HAART is expanding rapidly worldwide.
However, this progress might be threatened by the
epidemic with resistant variants of HIV. Accumula-
tion of drug resistant mutation is a sequential process
[4,11] and, therefore, monitoring of viral load is an
essential tool for predicting resistance, while the
use of HIV drug resistance testing is important for
future treatment decision. Since 2004 Georgia, first
among former Soviet Union (FSU) countries, ensured
universal access to free-of-charge ARVs. While ef-
fective selection algorithm ensures sustainability of
the universal coverage, comprehensive laboratory
monitoring builds the basis for the long-term success
of HAART. In present paper we report on successful
application of viral load and HIV genotypic resis-
tance testing in clinical care in Georgia. It should be
mentioned that Georgia first among FSU countries
implemented HIV genotypic resistance testing in
HIV clinical care.

Routine monitoring of viral load allowed for early
identification of patients failing on HAART, thus re-
ducing the opportunity for mutations to accumulate.
Overall small number of mutations and low frequency
of TAMs is suggestive of shorter exposure to failing
regimens. Preventing accumulation of resistant vari-
ants through timely regimen modification has major
implications for the therapeutic success [15]. In
Georgia, a treatment decision during virologic failure
is based on genotypic resistance testing and this ap-
proach warrants the effective design of subsequent
regimens. Resistance test guided modification of
HAART led to favourable virologic and immunologic
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responses. Challenges should also be mentioned:
although majority of patients achieved durable viral
suppression after regimen switch, part of the patients
had measurable viremia at the last follow-up, empha-
sizing the need of continuous provision of adherence
support.

The present analysis revealed the high prevalence
of mutations in codon 184, which is consistent with
previous reports, demonstrating rapid emergence of
M184V after commencing HAART [7]. Unlike previ-
ous studies, G190S/A but not K103N was the most
common NNRTI mutation. It is possible that G190S/A
is the favoured NNRTI mutation in HIV subtype A 1.
Further investigation of clade-specific resistance
pathways is needed to provide more detailed picture,
which may have important implications for the clini-
cal management of infection with HIV subtype Al.
Changes in resistance profile should be expected in
future in terms of increased frequency of mutations
in RT positions 65 and 74 as a result of 2007 revision
of national treatment guidelines, which recommends
ABC and Tenofovir (TDF) as preferred NRTIs for the
initial HAART regimen.

In conclusion, incorporation of viral load and re-
sistance testing in routine clinical care in Georgia
allowed for early identification of virologic failure
caused by HIV drug resistance. Clinical utility of re-
sistance testing has been already shown after only four
years of universal availability of ARV in the country.
It will gain more clinical relevance as epidemic ma-
tures and mutations accumulate on a population level.



GEORGIAN MEDICAL NEWS
No 12 (165) 2008

In addition to apparent advantages on an individual
level, routine use of sophisticated laboratory methods
should become part of the strategy to combat HIV
drug resistance. The evolution of resistance during
treatment failure is an important determinant of the
risk for transmitted resistance, therefore surveillance
of HIV drug resistance, including resistance patterns,
among ARV-experienced patients is necessary to
guide future regimen selections, to limit emergence
of resistance and to inform public health actions.
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SUMMARY

SUCCESSFUL APPLICATION OF LABORA-
TORY TOOLS FOR THE DETECTION OF HIV
DRUG RESISTANCE IN ROUTINE CLINICAL
CARE IN GEORGIA

Chkhartishvili' N., Dvali' N., Gochitashvili' N.,
Sharvadze'? L., Tsertsvadze'? T.

'Infectious Diseases, AIDS and Clinical Immunol-
0gy Research Center, Thilisi, Georgia, *Thilisi State
University Faculty of Medicine

Since 2004, Georgia the first among Eastern Euro-
pean countries ensured universal access to highly
active antiretroviral therapy (HAART). Laboratory
monitoring of HAART using CD4 count, viral load
(VL) and HIV genotypic resistance testing was carried
out in according with National HIV/AIDS Treatment
Guidelines. Georgia the first among former Soviet
Union countries implemented HIV genotypic resis-
tance testing in HIV clinical care. The present paper
reports on successful application of laboratory tools
in routine clinical care for the early detection of HIV
drug resistance. For genotypic resistance testing the
TruGene HIV-1 Genotyping Kit (Bayer HealthCare
LLC, Tarrytown, NY) was used according to manu-
facturer’s instructions. Analysis included 45 patients
with virologic failure. Of them 34 (75.5%) had at least
one resistant mutation. Dual-class drug resistance was
found in 30 (66.7%) patients. One (2.2%) patient car-
ried triple-class resistance mutations. Median number

of resistant mutations was 2. Most commonly detected
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NRTI mutation was M184/V/1 (68.9%). G190S/A was
the most frequent NNRTI mutation (42.2%), followed
by K103N (28.9%). All patients with drug resistance
mutations were switched to a second line regimens.
Analysis of virologic and immunological outcomes
among 23 patients who had at least two follow-up
measurements of CD4 and VL after resistance test,
showed statistically significant decrease in VL by 2.5
log,,and mean gain of 181 cells/mm®in CD4 count
by the last available measurement. Routine monitor-
ing of VL and subsequent use of HIV drug resistance
testing allowed for early identification of HIV drug
resistance, reducing the opportunity for mutations to
accumulate. Routine use of sophisticated laboratory
methods for HAART monitoring has beneficial impact
on clinical outcomes and should be used as part of the
strategy to combat resistance.

Key words: HAART, HIV drug resistance, virologic
failure.

PE3IOME

IMPUMEHEHUE JIABOPATOPHBIX METO/IOB
JIJIS1 BBISIBJIEHUS PESUCTEHTHOCTH BUY
B PYTUHHOM KJIMHUYECKOMN MPAKTUKE
B I'PY3UH

Uxaprumsuiau' H.U., {Basu' H.O., T'ounTamsu-
au'! H.T., lllapeanze'? JL.I., Ilepusanze'? T.H.

!Hayuno-npaxmuyeckuii yeHmp un@ekyuonHbix 3a-
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C 2004 r. I'py3us nepsast B Bocrounoii EBporie 06e-
CIieuniia YHUBEPCAIbHBIN 1I0CTYN K BBICOKOAKTUBHOM
anTuperpoupycHoil Tepanuu (BAAPT). Jleuenue
MPOBOJUTCS B COOTBETCTBUU ¢ HammoHanbHBIMU
raifjuraiinamu o nedenuto CIIM/la, nmpenycmarpu-
BaloIUMU JabopaTtopHblii MOHUTOPUHT BAAPT ¢

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

nomortisio CD4 yucna, BupycHoit nHarpysku (BH) u
reHoTunHoM pesucrentHocty BUY. ['py3us nepsas
cpenu ctpal ObiBiero Coserckoro Coro3a BHEAPH-
Jla TECT Ha FEHOTUIIHYK pe3ucTeHTHOocTh BUY B
KJIMHUYeckol npaktuke. [Ipencrasiiennas pabora
OIMCBHIBACT yCIIEIIHOE MPUMEHEHHE TabopaTopHBIX
METOJIOB B PYTHHHOW KJIMHUYECKOH IMpPaKTUKE IJIs
paHHero BwIABIEeHUs pe3ucteHTHOCTH BUY. Kom-
miekT renorunupoBanus TruGene HIV-1 (Bayer
HealthCare LLC, Tarrytown, NY) ObLIT HCIIOJIb30BaH
B COOTBETCTBUH C MHCTPYKLIUSAMH IPOU3BOAUTEIIS IS
BBISIBJICHUS pE3UCTEHTHOCTH. 45 TallMEHTOB C BUPYCO-
Joruueckoi Hed(h(HEKTUBHOCTHIO OBLIN BKJIFOUCHBI
B aHanu3. Y 34-X manueHTOB Oblja 0OHapyXeHa,
no kpaitHeit mepe, 1 myTtanus. Pe3UCTEHTHOCTh K
JIBYM KjlaccaM MEIWKaMCHTOB ObLIa BBISIBICHA Y
30-u maMeHToB, OJIMH MAIUEHT UMEIl PE3UCTEHT-
HOCTb K TpeM KjaccaM MeaukaMmeHToB. CpenHee
YHUCJIO PE3UCTEHTHBIX MyTallUH paBHAIOCH 2-M. Y
MalHEeHTOB, MPUHUMAIONUX HYKJICO3UIHbIE HHTU-
OUTOpBI 00paTHON TPaHCKPUNITa3bl HANOOJIEE YACTO
BBIsIBIIIeMO# MyTanueit Obuta M184/V/1 (68,9%).
VY nmanueHToB, NPUHUMAIONIUX HEHYKJIEO3UHbIE
UHTHOUTOPBI 00paTHOW TpaHCKpUNTA3kl Hanboee
4acTo BBIABIsAeMOi myTanueit 6vta G190S/A
(42,2%), 3a xotopoit caegoBana K103N (28,9%).
Bce manueHTsl ¢ pe3UCTEHTHOCTBIO OBLIN Tepe-
BEJICHBI Ha PEKUMBI BTOPOH JUHUU. AHATIU3 BUPY-
COJIOTHYECKHX U UMMYHOJIOTHYECKUX PE3yJIbTaTOB
cpeau 23-X MaIlMEHTOB, Y KOTOPBIX MOCJE TecTa
Ha PE3UCTEHTHOCTH, MO KpaifHel Mepe, 2 pasza
m3mepsiin CD4 u BH, mokasan cTaTUCTHYECKHU T0-
croepHoe cHmkenue BH na 2.5 log, v mosbunenne
gncina CD4 B cperHem Ha 181 kietok/mm?®. PyTHHHBIH
MoHUTOpHHT BH ¢ nocneayromumM npumMeHeHueM
TecTa Ha PE3UCTCHTHOCTh CIIOCOOCTBOBAJ paHHe-
My BbIsABICHUI0 BIY pe3ucTeHTEHOCTH, CHUXKAas
BEPOATHOCTh HAKOIUJIEHUS MyTauui. PyTuHHOE
MpUMEHEHNE BBICOKOTEXHOJOIMUECKUX Jabopa-
TOPHBIX MeTO/10B J1si MoHUTOpHHTa BAAPT nmeer
MOJIOKUTENbHOE BIUAHNE Ha KIMHUYECKUE NCXO/IbI
Y JIOJDKHO OBITH HCIIOJIb30BAHO B PAMKAaX CTPaTETUH
1o 6opb0e ¢ Pe3UCTEHTHOCTHIO.
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IMPLEMENTATION OF PMTCT IN GEORGIA

Kakabadze' T., Asatiani’ T., Bokhua? Z., Shermadini' K., Lanchava' N.

!Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia,
2Georgian Obstetrics and Gynecologists Association, Thilisi, Georgia

Implementation of PMTCT strategies in developed
countries reduced transmission rate from 30-45% to
less than 2% [2,4,5,10].

Prevention of mother-to-child transmission (PMTCT)
of HIV is one of the strategic priorities as defined
by the National Strategic Plan of Action (NSPA) of
Georgia in 2006-2010 years.

First case of management of HIV infected pregnant
woman for prevention of HIV vertical transmission
took place in 1999. Before 2005 access to VCT was
limited to the capital - Tbilisi, where it was provided
in 2002- 2005 by the Elizabeth Glaser Pediatric AIDS
Foundation (EGPAF) and was operated by the Mater-
nal and Child Care Union.

The comprehensive PMTCT program was implement-
ed in 2005. Georgia was the first among the former
Soviet Countries that ensured the universal access
to PMTCT of all pregnant women throughout the
Country. PMTCT service is provided free of charge
and is supported by the Government of Georgia, the
Vishnevskaya-Rostropovich Foundation (VRF) and
the Global Fund To Fight Aids, Tuberculosis and
Malaria (GFATM).

All pregnant women with confirmed HIV diagnosis
are involved in the PMTCT program implemented
by the Infectious Diseases, AIDS and Clinical Im-
munology Research Center (IDACIRC) in partner-
ship with Georgian Obstetricians and Gynecologists
Association. The comprehensive approach to PMTCT
is based on existing evidence [1,6,7,12-14,16] and
includes: provision of prophylactic ART in pregnant
and newborn; counseling and support for delivery
and infant feeding; including infant PCP prophylaxis
by TMP-CTX.

Materials and methods. There are 116 VCT Centers
for pregnant women in Georgia located at Women
Health Centers, maternity hospitals, and at different
regional hospitals of Georgia.
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Testing on HIV/AIDS was based on identification of
HIV antibodies by screening method, using Rapid
Anti-HIV (1&2) Test InTec PRODUCTS, INC. By
protocol, all reactive samples were sent for con-
firmation by Western Blot method to IDACIRC.
Confirmation were done by retesting of sample using
Vironostica HIV Uni-Form II Ag/Ab, bioMerieux,
The Netherlands by ELISA with further confirma-
tion by Western Blot method using HIV BLOT 2.2
Western Blot Assay. After confirmation, results were
sent back to the councilors for post-test consultation.
Post-test counseling was held in the same institution.
All HIV-positive women were referred to IDACIRC
for follow-up, psychological support and clinical/
prophylactic interventions.

According to the present national guideline,
PMTCT is initiated from the 24™-28" week of
gestation for ARV naive pregnant women (without
clinical/laboratory indications for HAART). ARV
regimens are following: 1. If Viral load is less than
10 000 c.ml, AZT monotherapy is administrated.
Delivery is performed vaginally (viral load is less
than 1000c/ml) with AZD+3TC+NVP oral combi-
nation in woman and in newborn or with caesarean
section (viral load is more than 1000c/ml) at the 38%
week of pregnancy with i/v AZT during delivery
and child is given AZT.

2. If viral load is more than 10 000 ¢/ml, AZT+ 3TC+
SQV/rtv is administered. Delivery is performed
vaginally (if viral load is less than 1000c/ml) or with
caesarean section (viral load is more than 1000c/ml)
at the 38" weeks of pregnancy with i/v AZT during
delivery. Child is given AZT.

3. In case pregnant women’ CD4 is less than 200/mm?,
AZT+3TC+NVP is administered with caesarean
section with i/v AZT during section. Child is given
AZT.

4. In case pregnant woman requires ARV treatment
with CD4 200-350/mm3, AZT+ 3TC+ SQV/rtv is
administered with caesarean section with i/v AZT
during section. Child is given AZT.

5. In case pregnant woman is on ARV therapy, regi-
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men continues unchanged. In case regimen contains
EFYV, it is switched to ABC or SQV/r or NVP in the
1* trimester. Caesarean section is performed with i/v
AZT during section. Child is given AZT.

Mothers are recommended not to breast-fed infants.
PMTCT program considers also PCP prophylaxis of
HIV exposed children.

All exposed infants are screened for HIV infection
twice using virological test (HIV DNA PCR) at
ages 48 hours and 4 months of age by two positive
consecutive PCR Test results done by AMPLICOR
HIV-1 DNAPCR TEST V1.5 of whole blood (Roche
diagnostics).

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Data collection was made retrospectively, using in-
formation from IDACIRC National HIV/AIDS Data
Base, VRF for the period 1999-2008.

Results and their discussion. In 2005-2008 years
the prevalence of HIV among pregnant women was
0.03%. A total of 84 pregnancies in 78 HIV-infected
women were reported in Georgia from 1999 to 2008.
Among them 5 pregnancies were ceased intentionally
and 2 pregnant women leave country before delivery.
77 pregnancies (75 HIV positive women) were moni-
tored by IDACIRC. Majority of women were in the
age group of 20 to 30 at the time of HIV diagnosis,
were unemployed (72%) and married (84%) (Table 1).
Nine women were internally displaced persons.

Table 1. Demographic Characteristics of HIV positive pregnant women in Georgia

Variables
Age, year
17-19
20-24
25-29
30-49
Unemployed
Employed
Student
Married
Divorced
Single
Widow

Distribution of HIV positive pregnant women by re-
gions of Georgia correlated with HIV prevalence in
these regions, with most of cases reported from the
capital city of Thilisi.

Sixty nine women (92%) acquired infection through
heterosexual contact and in 6 cases (8%) mode of
transmission was not ascertained. None of the HIV-
positive pregnant women reported intravenous injec-
tion of illicit drugs. The majority of women had one
sexual partner (91%). There was low demand and use
of condoms and contraceptives in this population.
With regard to sexual partners: 62 (83%) were HIV-
positive, 6 (8%) were HIV- negative and in 7 (9%)
cases partner HIV status was not detected. Among
62 positive partners 44 (71%) were infected through
injecting drugs intravenously and 12 (19%) - through
heterosexual contacts.

24

No of pregnant women (%)

4(5%)
22 (29 %)
33 (45 %)
16 (21 %)
49 (77 %)
12 (19 %)
3 (4%)
63 (84 %)
3 (4 %)
5(7%)
4 (5 %)

All HIV pregnant women admitted at the IDACIRC
underwent the comprehensive clinical and labora-
tory investigations. CD4+ cell count in 40 cases of
pregnancy was more than 500 cells/mm?, in 29 cases
200-500 cells/mm?, and in 8 cases were below 200
cells/mm3. AIDS was determined in 8§ cases of preg-
nancy. Viral load was above 1,000 cop/ml in 70 cases
and below this level in 7 cases.

Anemia was frequent problem in HIV-positive preg-
nant women in Georgia. Main reason of anemia was
iron deficiency.

Prophylactic strategy was tailored individually
according to the acting national guideline, women
gestation age, HIV disease stage, availability of
ARV’s, patients’ desire to receive prophylactic
service etc.
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Table 2. Results of laboratory investigation of HIV positive pregnant women

Laboratory tests & co-infections
CD4 count, cells/mm?

No of cases of pregnancy (%)

>500 40 (52%)
200-500 29 (38%)
<200 8 (10 %)
Viral Load
>1 000 70 (91 %)
<1 000 79 %)
Hemoglobin level >100 g/l 57 (74 %)
100 -80 g/1 18 (23 %)
<80g/1 2 (3 %)
Table 3. Cases of Pregnant women undergone PMTCT program in Georgia
ARV E
& Duri Infant |8 o
g uring pregnancy o 2 | Mode of | ARVof | feeding | = 2
B E 2 delive infant 2 Comments
o | Before/From | Later than 5 = 4 T S
Z | 28" week of | 28th week of | & B e
gestation gestation Z
14 | - - - caesarian | NVP or | Infant HIV status was de-
section AZT+NVP | formula fined short before
or or breast delivery or ARV
feeding 2 was not available
or vaginal | AZT+3TC or according to the
or pregnant women’s
No ARV desire.
13 | AZT - NVP or | caesarian | NVP +/ - | formula ARV was not fully
1/vAZT | section AZT or breast 0 available
feeding
31 | AZT+3TC+ - I/vAZT | caesarian | A Z T + | formula 0
SQV/rtv section NVP
5 | AZT+3TC+ | - I/vAZT | caesarian | AZT + | formula
NVP section | NVP 0
6 |- AZT+3TC+ | I/vVAZT | caesarian | A Z T + | formula Admission in the
SQV/rtv section NVP 1 late stage of preg-
+NVP nancy.
5 | AZT+3TC+
SQV/rtv

36 pregnant women received full prophylaxis therapy
and all children were negative for HIV infection.
Among this group 5 women began ARV regimen con-
sisting AZT+3TC+NVP for their HIV status before
or during pregnancy.

In 33 cases pregnant women received PMTCT services
partially. The reason was: late HIV diagnosis (6 cases),
limited access to ARV from 1999 till 2004 (26 cases),
refusal by women to receive PMTCT service (1 case).

© GMN

In 3 cases children were HI V-infected. Two cases were
registered before 2004, no ARV was used, delivery
was performed vaginally and children received infant
feeding. Another HIV infected child was born from the
woman who admitted IDACIRC in the 3rd trimester of
pregnancy. In addition, in one case HIV status of the child
could not be determined due to loose of follow-up.

In case of 13 cases when pregnant women received par-
tial prophylactic therapy due to limited access to ARV,
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regimen was consisted of AZT from about the 28th week
of pregnancy. During delivery they received NVP or
i/v AZT. Caesarean section was performed in all cases.
Newborns received combination of NVPand AZT. They
were fed by infant formula or breast. No cases of HIV
transmission was recorded in this group.

As of November 2008, 8 women are still preg-
nant. Five of them receive ARV prophylaxis with
AZT+3TC+SQV/r. Three women are under 28 weeks
of gestational age (Table 3).

Over the last several years the national response to
AIDS in Georgia achieved significant progress. Imple-
mentation of nationwide program on PMTCT should
be regarded as another major step towards universal
access (UA) to HIV prevention, treatment, care and
support along with the achievement of universal
coverage with ART. All services are implemented in
compliance with UA basic principles, implying that
services have to be equitable, accessible, comprehen-
sive and sustainable over the long-term [9].

Provision of comprehensive packages of PMTCT
services in Georgia has been shown to minimize the
risk of vertical transmission. PMTCT programs are
indisputably the main entry point not only for HIV-
related care and treatment for women, but also for
other comprehensive care and prevention.

Although most of the pregnant women were infected
through heterosexual contacts, majority of them ac-
quired infection from their IDU partner. In Eastern
European countries, with more mature epidemics and
high prevalence in injecting drug users, sexual trans-
mission from users to non-injecting sexual partners
has long been the dominant mode of heterosexual
transmission [3]. This interpretation is very important
as it confirms that as in early years, Georgia’s HIV
epidemic is driven by IDU [11,15]. At the same time,
female sexual partners of IDU may serve as bridging
population for expansion of HIV epidemic. Implemen-
tation of universal access to PMTCT in Georgia along
with prevention interventions for IDUs can serve as
key element for halting spread of the infection from
population at risk to general public and avoiding
wide-scale epidemic in the country.
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SUMMARY

IMPLEMENTATION OF PMTCT IN GEOR-
GIA

Kakabadze' T., Asatiani’ T., Bokhua? Z., Sherma-
dini' K., Lanchava' N.

!Infectious Diseases, AIDS and Clinical Immunol-
ogy Research Center, Tbilisi, Georgia, *Georgian
Obstetrics and Gynecologists Association, Tbilisi,
Georgia

To review the existing experience in prevention of
Mother-To-Child Transmission (PMTCT) of HIV in
Georgia the comprehensive PMTCT state program
was started in 2005. Georgia was the first among the
former Soviet Countries that ensured the universal
access to PMTCT throughout the Country.

According to the National PMTCT protocol, all
pregnant women are offered Voluntary Counsel-
ing and Testing for HIV infection at Women Health
Centers, maternity hospitals, and regional hospitals
of Georgia. Positive results are referred to the In-
fectious Diseases, AIDS and Clinical Immunology
Research Center (IDACIRC) for the confirmation
and management that implies: antiretroviral therapy,
caesarian section, infant feeding by formula and PCP
prophylaxis by TMP-CTX. Data were collected us-
ing National HIV/AIDS Data Base.

Prevalence of HIV among pregnant women attend-
ing VCT services in 2005-2008 years was 0.03%.
Throughout the period 1999-2008 total 84 preg-
nancies were registered at the IDACIRC, among
them 77 pregnancies were monitored by IDACIRC.
Prophylactic strategy was tailored individually ac-
cording to the national acting guideline, women
gestation age, HIV disease stage, ARV’s availabil-
ity, etc. Totally 36 pregnant women received full
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PMTCT service. In this group no vertical trans-
mission of HIV infection was recorded. 33 preg-
nant women received partial PMTCT service. The
reasons were: late HIV diagnosis, limited access
to ARV (from 1999 till 2004), refusal by pregnant
woman. Number of HIV transmission cases was 3
in this group. As of November, 2008 eight women
are still pregnant.

Since 2005 Georgia ensured comprehensive and sus-
tainable PMTCT service throughout the Country and
universal access for all pregnant women. Provision
of full package of this service minimized the risk of
vertical transmission.

Key words: Mother-To-Child Transmission of HIV,
prophylaxis, pregnant women, vertical transmission
of HIV infection.

PE3IOME

BHEJAPEHHUE INPOI'PAMMBI TPOP®UJITAK-
TUKW BEPTUKAJBLHOM NMEPEJAYMA BUY-
NHO®EKLIUHA B I'PY3UU

Kaxkat6anze ! T.B., Acarnanu’ T.H., Boxya’ 3./[k.,
Ilepmaguun' K.I'., Jlanuasa' H.K.

'Hayuno-npaxmuueckuil yeHmp unpexyuonnoix 3a-
oonesanutl, CIIH/[a u xnunuyeckol uUMMYHOI02UL,
Tounucu, *Accoyuayus 2py3uncKux 2UHEKON0208,
Téunucu

[MpodunakTuka BepTUKanbHOW mepenaun BUY-
WH(EKINN SBISETCS OJHOH M3 CTpaTerHUecKuX
nporpamMm B ['py3um, KoTopasi OCyIIECTBISIETCS C
2005 roma. IlpoTokoa HaIMOHAJIBHOM MPOrpaMMBbI
1o NpoQHIAKTHKE BEPTHKaJIbHOH mnepemaun BIY-
WH(EKINN TpeTyCcMaTpUBaeT: J0OPOBOJIbHYIO KOH-
CYNIBTAllMI0 U TECTHPOBAaHHE BCEX OEpeMEHHBIX Ha
BUY-undexnuto, KoOHPUPMAILIUIO TOIO0KUTEIBHOTO
pesynbrara B LleHTpe MH(EKIIMOHHOW MMaTOJIOTHH,
CIIMla n knuHu4yeckoil ummyHonoruu (Western
Blot Essay) u nocnenyromuii MmeHemxmenT BIY
WHQHUIUPOBAHHBIX OEPEeMEHHBIX.

Marepuan s peTpoCreKTHBHOTO 0030pHOTO HC-
clefioBaHMsl ObUT TpeaocTaBieH 0a30il JIaHHBIX
Llentpa wunpexkumonHorr mnaronoruu, CIINa wu
KIIMHAYECKOM  HMMMyHosoruu. IIpeBaneHTHOCTH
BUY-undexuun cpeau 6epeMeHHBIX )KEHIIUH, PO-
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HISJIUX JOOPOBOJIBHYIO KOHCYJIBTAlMI0 M TECTH-
posanue B 2005-2008 rr. coctasuna 0,03%. Cpenu
BUY-undunmpoBanubix 6epeMeHHbIX 83% ObLH
WHOUIUPOBAHBl  TETEPOCEKCYaJbHBIM  MyTEM.
Cpenu HUX HE OBUIO MHTPABEHHBIX HAPKOMAaHOB.
BonbmnHcTBO MHQUIIMPOBAHHBIX skeHITHH (91%)
HMMEJIH OJTHOTO IMOJ0BOro mnaptaepa. B 1999-2008
IT. 36 KEHIIMH MOJXYYWIN MOJHYIO MPOPUIAKTH-
YECKYI0 TEpanuio, B pe3yiabTare 4ero AeTH ObUIH
BUY neratuBHBIMU. 33 JKCHIIUHBI TOJIYYUIA HE-
MOJIHYI0 TPO(QUIAKTHYECKYIO Tepanuo. [Ipuun-
HaMH 3TOTO SIBUJIMCH MO3Hs nuarnoctuka BHUY-
WH()EKIMH, HEAOCTYITHOCTh aHTUPETPOBHUPYCHBIX
npenapatoB (B 1999-2004 rr.), oTka3 OepeMeHHBIX

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

OT MoJTy4eHHus npoduiiakTuueckoit Tepanuu. BUY
TPaHCMMCCHUS OTMEYaNach B Tpex ciydasx. Ha ce-
TOJHAIIHUN JIEHb Ha ydeTe COCTOAT & >KEHIUH.
Cpean HHX 5 TONY4YalOT NPOQHUIAKTHYECKYIO Te-
panuio, a 3-e HaXOJATCS HA PaHHUX 3Tamax Oepe-
MEHHOCTH. [ py3usi 0JJHa U3 IEPBBIX CPEIU OBIBIIMX
CoBeTckux pecnyOnMK OCYIIECTBHJIA MOJHOLEH-
HYI0 HallMOHAJIBHYIO MPOTpaMMy Mo Hpoduiak-
THKE BepTUKalbHOU mepenaun BUY-undekuun
Ha BCeW TeppuTtopuu ctpansl. MccienoBanue mno-
Ka3bIBaeT BBICOKYI0 3((EKTHBHOCTH MPOTPaMMBbI
1o NpoQIaKTHKe BepTUKaIbHON nepenaun BUY-
UHQEKINH, KOTOpas 10 MUHUMYyMa CHU3UJIa PUCK
BepTHKaNbHOU nepenaun BUY-undekunn.

DISTRIBUTION OF HIV-1 RESISTANT POLYMORPHISMS
AMONG HIV INFECTED PATIENTS IN GEORGIA

Karchava' M., Kenrad E. Nelson?, Gochitashvili' N., Dvali' N., Tsertsvadze'? T.

'Infectious Diseases, AIDS and Clinical Immunology Research Center, *Faculty of Medicine,
Iv. Javakhishvili Thilisi State University, >Johns Hopkins University, Bloomberg School of Public Health

Various factors including prevalence and spread of
sexually transmitted diseases (STD), frequency of
intravenous drug use (IVDU), as well as a variety of
socioeconomic factors influence the rate and severity
of HIV/AIDS epidemic in a particular country.

An important role in contributing to the rapid or
slow spread of HIV in some areas of the world
and in the rate of progression of AIDS in particu-
lar patients is contributed by host genetic factors
such as chemokine receptors CCR5 and CCR2, and
chemokine SDF1[10].

The CCRS5- A32 mutation, a 32-basepair deletion
from the coding region of the CCRS5 gene, creates a
premature stop codon, producing a defective receptor
that is not expressed at the cell surface. Homozygotes
are resistant to HIV infection with R5 viruses, because
they lack the requisite HIV-1 entry coreceptor on
their lymphoid cells [4]. Therefore, individuals ho-
mozygous for the mutant allele, are resistant to HIV-1
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infection [4,13,14]. Heterozygotes express less than
half the wild-type levels of CCRS5 receptors, slowing
HIV-1 replication, and delaying progression among
infected persons. [4,7,11,12,13,14].

Some research studies indicate that the CCR2-641
protein can preferentially dimerize with CXCR4 poly-
peptides (the HIV-1 receptor that replaces CCRS as an
entry receptor at later stages), whereas the wild-type
CCR2 peptides do not. Thus, this mechanism suggests
that CCR2-64I delays AIDS by limiting the transition
from CCRS5 to CXCR4 using viruses in HIV infected
individuals, a turning point in the destruction of the
CD4-T lymphocyte cell population and a prelude to
AIDS-defining disease [2]

Another HIV resistance mutation is the mutation in
the stromal-derived factor-1 (SDF-1), which is the
chemokine ligand of CXCR4, the co-receptor used
by the more pathogenic X4HIV-1 strains for cell
entry [3,9]. Co-receptor usage of primary human
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immunodeficiency virus type I isolates varies accord-
ing to biological phenotype. A G-to-A substitution
at position 801 in the 3 prime untranslated regions
of the SDF-1 gene has been reported to slow HIV
disease progression [16], although this finding is still
controversial [6].

CCR2-641 and SDF1-3’A mutations appear to be
common in all ethnic groups [5,15,] while A32 allele
is most common in Caucasian populations, where the
frequency of the mutant allele ranges from 4-16%;
approximately 20% of Caucasians are heterozygous
and 1% are homozygous for CCR5 A32 [11]. This
allele, however, is less common among African
Americans and Latinos/Hispanics, and was absent in
African and Asian populations studied in anthropo-
logical surveys and investigations of non-HIV-related
conditions [11].

Mutations of CCRS, CCR2 and SDF1 genes have been
studied in various ethnic groups and populations, but
the study of these host genetic factors has been rare
in the countries of former Soviet Union (FSU). The
frequency of genetic variants of the CCRS, CCR2
chemokine receptors, and SDF1 chemokine genes
among HIV infected population has not been studied
in Georgia.

The larger study of CCR5-32, CCR2-641 and SDF1-
3 A mutations involving general population and HIV
exposed seropositive individuals is underway and the
results will be published later.

This paper article describes the frequency of the
HIV-1 resistance conferring polymorphisms, i.e.
CCR5-32, CCR2-641 and SDF1-3A mutations
among 120 HIV-1 seropositive individuals as well
as the correlations between CCR5A32, CCR-641
and SDF1-3A genotypes and HIV disease progres-
sion in our country.

Materials and methods. Study Population. 120
HIV infected individuals from different region of
Georgia were enrolled in the study of CCRS, CCR2
and SDF1 genetic variants. HIV infected patients
registered at Infection Diseases, AIDS and Clini-
cal Immunology Research Center (IDACIRC) were
enrolled in the study during their monthly follow up
visits. Interviews with the HIV infected patients were
followed by their signing an informed consent and
a blood draw. The basic demographic data included
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were their age, gender, and ethnicity. Subjects were
interviewed to determine their self-reported drug use,
sexual behavior, and history of exposure to blood or
blood products. A 2 ml blood specimen was obtained
from each study subjects for CCRS, CCR2 and SDF1
genotyping. Collected blood was spotted on a filter
paper and dried at room temperature for 24 hours
before further processing.

The group of HIV infected patients who were enrolled
in the study consisted of 47 subjects infected by het-
erosexual contact, 5 by homosexual transmission,
and 59 subjects infected by parenteral exposures/
injection of illicit drugs. Among the latter group, 4
were infected by transfusion of HIV-1 contaminated
blood or medical injections, 4 patients were infected
vertically. The route of acquisition of HIV-1 in one
person was unknown.

Laboratory methods. Genomic DNA was extracted
from the dried blood spots using Qiagen kits ac-
cording to the manufacturer’s instruction. Extracted
genomic DNA was subjected to the PCR reaction
for genotyping. Genotyping of CCRS5 A 32, CCR2
641, and SDF1 3A alleles was performed as re-
ported previously with minor method modifications
[1,8]. The primers used for PCR reaction were as
follows: CCRS A32 forward: 5'- GCCAGGACG-
GTCACCTTTGG -3’, reverse: 5'- CCACAGAT-
ATTTCCTGCTCCCCAG -3"; CCR2 641 forward:
5'- CATCTCGTTCTCGGTTTATCAG-3’, reverse:
5- GATGATTCCTGGGACAGAAGC-3"; SDF13'A
forward: 5'- CAGTCAACCTGGGCAAAGCC-3’,
reverse: 5'- AGCTTTGGTCCTGAGAGTCC-3’
(Table 1). All genomic DNA amplification reactions
were carried out with appropriate negative controls
in parallel to detect contamination at each step of the
procedure. The PCR cycling conditions were the same
for all three amplification assays.

Statistical analysis. Allele frequencies were estimated
by Hardy —Weinberg equilibrium. SPSS 13.0 ver-
sion was used for the data processing and statistical
analysis. CCRS5, CCR2 and SDF1 genotypes was
categorized into 3 groups: wild type, heterozygous and
homozygous. Analyses were performed by comparing
these 3 groups in overall and according to their HIV
disease stage (HIV infection or AIDS). Chi-Square
Test was used to assess the relationship between HIV
disease stage and prevalence of CCRS5, CCR2 and
SDF1 genotypes.
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Table 1. Primer sequences and digestion enzymes

Primer sequence D;Iglze;::l(e)n Digested product size Source
CCR-5 F- 5>-GCCAGGACGGTCACCTTTGG-3’ W -267,370 pesonal
EcoR1 | W/M -267,338, 370 comunication
R-5’CCACAGATATTTCCTGCTCCCCAG-3’ M -267, 338
SDF 1-3A | F -5’CAGTCAACCTGGGCAAAGCC-3’ W - 302 Apostolakis
FokI- | W/M - 302,202, 100 et al
R- 5’ AGCTTTGGTCCTGAGAGTCC-3’ M- 202, 100
CCR 2-641 | F-5’CATCTCGTTCTCGGTTTATCAG-3’ W - 134,387 Lewandovs-
HPAII | W/M - 134,183,204,387 ka et al
R-5’GATGATTCCTGGGACAGAAGC-3’ M - 134,183,204

Briefly, 5 pl- 10x PCR buffer, 6 pl- 25Mm MgCF, 4 pl- 100 bp ladder
10mM dNTP mix, 0.1 pl- of each primer, 2.5 unit of Taq
polymerase, 29.3 pl-dd-H,O and 5 pl of the purified genomic
DNA was added to a total mastermix volume of 45 pl.

Amplification reactions were performed in a thermo-
cycler GeneAmp PCR system 9700 and the program
for DNA amplification consisted of one cycle of initial
denaturation ( 94°C for 2 min), 35 cycles of amplification
(94°C for 30 sec, 58°C for 30 sec, and 72°C for 30 sec)
followed by a final extension (72°C for 10 min).

W- Wild type homozygotes

For evaluation, CCR5 A32, CCR2 641 and SDF1 3'A WM - Heterozygotes
alleles, amplified products were digested with the restric-
tion endonuclease EcoR 1, HPAII and Fok I respectively
(Table 1), and the digested products were separated
by electrophoresis on 2.0% agarose gel. Based on the
characteristic product sizes for the wild type and variant
alleles, the genotypes for CCRS A32, CCR2 64, and 100 bp ladder
SDF1 3"A were determined for each subject.

Fig. 1. Analyses of CCRS5 gene on the 2% agarose gel
electrophoresis with ethidium bromide staining

Results and their discussion. The wild type of CCRS
produced two fragments of 267 bp and, 370 bp, and
CCR5-A32 hoterozygous formed three fragments of
267, 338, 370 bp (Fig. 1). The wild type of CCR2
produced a fragment of 134, 387 bp, while CCR2-641
homozygous allele produced three fragments of 134
bp, 183 bp, and 204 bp (Fig. 2). SDF1-3'G formed
a fragment of 302 bp, while SDF1-3’A formed two
fragments of 202, 100 bp (Fig. 3).

W- Wild type homozygotes
W/M - Heterozygotes

Frequencies of the CCR5 A 32, CCR2 and SDF1 geno-

types. Genotypes and allelic frequency of CCR5-A32,  pio 2. Analyses of CCR2 641 gene on the 2%

CCR2 and SDF1-3'G allele were evaluated ina group  ;04r05e gel electrophoresis with ethidium bromide
of 120 HIV infected patients in Georgia. staining

30



GEORGIAN MEDICAL NEWS
No 12 (165) 2008

100 bp ladder

W- Wild type homozygotes
W/M - Heterozygotes

Fig. 3. Analyses of SDF 1-3A4 gene on the 2% agarose gel
electrophoresis with ethidium bromide staining

Six subjects (5.85%) were found to be heterozygous
for CCRS5 A32 mutation giving an allele frequency of
2.4 (Table 2). As expected, no subjects were detected
who were homozygous for CCR5-A32 deletions.
Among 6 patients with heterozygous mutation 5 had
HIV infection and only one had developed AIDS.
There was a correlation between the HIV disease stage
(HIV infection or AIDS) and presence of CCRS A32
mutation (p<0.05).

The above allele has been reported to be quite com-
mon among Caucasian- European populations but
rather rare in Middle East and completely absent in
Africa. The CCR5-A32 polymorphism is found all
across Europe at different allele frequencies, with a
North to South downhill gradient and lower distribu-
tion in the regions of Southeast Mediterranean.

Table 2. Genotypes and allelic frequencies of HIV/AIDS protective
mutations among HIV infected Georgian population

W/W? W/MP M/M¢
Mutation allele frequencies (%)
n % n % n %
CCR5 114.07 | 95.05 5.85 4.8 0 0 2.4
CCR2 95.26 76.38 23.3 19.4 1.42 1.18 10.88
SDF1 55.3 46.08 52.3 44 .4 12.3 10.25 32.45

a  Wild type homozygotes
»-  Heterozygotes
e Mutant type homozygotes

Genotyping of CCR2 641 polymorphism revealed 2
homozygous (1.18%) and 22 heterozygous (19.4%)
subjects among 120 HIV/AIDS patients giving the
allele frequency of 10.88 % (Table 2). Among 2
patients with a homozygous mutation 1 had HIV
infection and the other had developed AIDS. Among
22 patients with a heterozygous mutation 8 had HIV
infection and 14 had developed AIDS. Our study did
not reveal significant relationship between the HIV
disease stage (HIV infection or AIDS) and the pres-
ence of the CCR2 641 mutation.

The CCR2 641 polymorphisms vary considerably
across different racial groups. The distribution within
European countries is from 6.5-17 %. The frequency
0f 10.88% among Georgians is similar to that reported
among European populations.

Genotyping of SDF1 polymorphism revealed 53
heterozygous (44.1%) and 12 homozygous subjects
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(10%) among the study population. The overall allele
frequency was 32.45%. Among 12 patients who were
homozygous for the mutation 5 had HIV infection and
7 had developed AIDS. Among 53 patients who were
heterozygous for the mutation 28 had HIV infection
and 25 had developed AIDS. Our study did not reveal
a significant relationship between the HIV disease
stage (HIV infection or AIDS) and the presence of
the SDF1 mutation. The prevalence of SDF1 mutant
allele has substantial global variation, with the highest
frequency observed in Oceanic populations (54-71%).
The highest prevalence in the European countries was
observed among Greeks living in Crete and it is less
than 32.45%.

Overall frequency of CCR2 and CCRS mutations is
comparable to the frequency among European popu-
lation. Moreover, to our knowledge, the frequency
of SDF1-3A allele frequency in Georgians is higher
than reported in European countries. We found a delay
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in the progression of HIV infection among persons
who were between heterozygous for the CCRS5 A32
mutation. In order to explore the impact of host ge-
netic factors on the HIV epidemic in Georgia, host
genetic studies involving different groups like general
population and HIV exposed seronegative individuals
would be of interest.
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SUMMARY

DISTRIBUTION OF HIV-1 RESISTANT POLY-
MORPHISMS AMONG HIV INFECTED PA-
TIENTS IN GEORGIA

Karchava' M.,Kenrad E. Nelson?, Gochitashvili' N.,
Dvali' N., Tsertsvadze'? T.

!Infectious Diseases, AIDS and Clinical Immunology
Research Center, *Faculty of Medicine, Iv. Javakh-
ishvili Thilisi State University; >Johns Hopkins Uni-
versity, Bloomberg School of Public Health

Host genetic factors are believed to play an important
role in the pathogenesis and natural history of HIV
disease along with determining the rate and sever-
ity of HIV epidemic in a particular country. CCRS,
CCR2 and SDFI1 genes are known to influence the
susceptibility to HIV-1 infection and to be involved
in the rate of disease progression. Unlike CCR5 A32
mutation, mutations in CCR2-641 and SDF1-3A do
not provide full protection against HIV-1 acquisition,
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however, they are believed to delay the onset of AIDS
defining illness.

The objectives of this study were to evaluate the
prevalence of host genetic factors among HIV infected
patients in Georgia in order to define the correlations
between CCR5A32, CCR-641 and SDF1-3A geno-
types and HIV disease progression in our country.

120 HIV infected individuals were enrolled in the
study. Mutations were detected by the polymerase
chain reaction/restriction fragment length polymor-
phism method.

We have studied the DNA polymorphisms at the loci
that encode these proteins in 120 HIV infected indi-
viduals. As expected, no CCR5 homozygous 32 base
pair mutation was found among HIV infected persons,

however 6 heterozygous patients produced allele fre-
quency 2.5%. Allele frequency of CCR2 and SDF1
allele was equal to 10.75% and 32 % respectively.

The overall frequency of CCR2 and CCRS mutations
is comparable to their frequency among European
populations. However, to our knowledge, the fre-
quency of SDF1-3A allele frequency in Georgians is
higher than has been reported in European countries.
We found a delay in the progression of HIV infec-
tion among persons who were between heterozygous
for the CCRS A32 mutation. In order to explore the
impact of host genetic factors on the HIV epidemic
in Georgia, host genetic studies involving different
groups would be of interest.

Key words: Host genetic markers, HIV infection,
HIV natural history.
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PACITPOCTPAHEHUE BAY-1 YCTOMYUBUX IMTOJIUMOPD®U3IMOB
CPEIN BUY-UHOUIINPOBAHHBIX TAIIMEHTOB B I'PY3UUN

Kapuaa' M.K., Heabcon® K., Tountamsuan' H.T., Isaaun' H.O., Hepusaaze'* T.H.

'Hayuno-npaxmuueckuii yenmp ungexyuonnvix 3abonesanuii, CITH/]a u kaunuwecko uMMYHOIO2UU,
2Tounucckuil 2cocyoapcmeennviil yhusepcumem um. Me. Jicasaxuwsunu, mMeOuyunckuil paxyiomem,
[lIxona 30pasooxpanenus um. Brymbepea, Ynusepcumem J{ocona Xonkunca

I'enetnueckue GakTopbl UTPAIOT 3HAYUMYKO POIb
B ITaTOTeHe3¢ W KIWHWYECKOM JiedeHun BUY-
MH(pEKINH, a TAK)KE B PACIIPOCTPAHEHUHN U TSHKECTH
BUY-snuaemun B KOHKpeTHOM cTpane. Kak n3Bect-
Ho, Mapkepsl CCRS, CCR2 u SDF1 umerot 3amur-
Hoe Bo3neicTBue npotuB BUYU-undexnmu, a Takxke
3aJIep)KUBAIOT TPOTPECCUpOoBaHre 3aboneBanus. B
otimune ot CCR5, CCR2 u SDF1 He obecneun-
BarOT MOJNHOHN 3amuThl oT BUY mHbUIMpOBaHUS,
OJTHAKO M3BECTHO, YTO OHU 3aJICP’KUBAIOT Pa3BUTHE
CIIM[da. Ilenpro HACTOSIIErO MCCIICAOBAHUS SBU-
JIOCh YCTaHOBJICHHE T€HETUYECKHX (haKTOPOB cpenu
BUY-nHbuIMpoBaHHBIX TAIMEHTOB B [ py3un u ux
KOPPEISIUY C IPOTPECCUPOBAHNEM 3a00JICBAHNS.

UccnenoBanus 0bu1u mposeieHs! cpeau 120-u BUY-

VHOUIMPOBAHHKIX aMeHTOB. MyTarmy ObLTH 00Ha-
PYKEHBI IyTEM MOJIUMEPA3ZHOU LIEMHOU peakiuu. Y
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120-n maruenToB o6cienoBanu noaumopdusm JJHK
B TEX JIOKYCaX, IJIe IPOUCXOIUT KOJHUPOBAHHE TAHHBIX
nporenHoB. Kak u oxunanocs, CCRS romo3urornas
MyTalus y MaldeHTOB He oOHAapyKeHa, a 4acToTa
ameneit cocraBuia 2,5%. Uacrora amneneit CCR2
—10,75%, a SDF1 - 32%.

B nenom, yactora CCR2 u CCRS myTanuii cxoxa c
TakoBO# cpenu Hacenenus EBponsl. [1o Hammm nan-
HBIM, yactoTa ajutenst SDF1 Beie, uem y eBpornei-
ckuXx HapoaoB. [IpoBeneHHbIE HCCIeIOBAaHNS BBISIBUIIU
B3aUMOCBSI3b M1y cTamueit 3adoneBanns CIINa u
rerepo3urotHoit hopmoii myraruu CCR 5.

C uenpio onpeneseHns poiau FreHeTHIeCKuX (aKTo-
poB B pazsutnu BUU-snunemun B ['py3un, ocoObrit
MHTEpEC MPEACTABIACT ONPEACICHUE TeHETHUECKUX
(axTOpoB B 0OIIEH MOMYJSIIUN U PUCK TPYIIIAX.
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NEUROLOGICAL COMPLICATIONS IN PATIENTS WITH HIV/AIDS

Bolokadze!? N., Gabunia' P., Ezugbaia' M., Gatserelia' L., Khechiashvili' G.

'Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia,
’Iv. Javakhisvhili Thilisi State University. Faculty of Medicine, Thilisi, Georgia

Human immunodeficiency virus (HIV) is the caus-
ative agent of acquired immunodeficiency syndrome
(AIDS), which is a multi-system disorder including
the central nervous system (CNS). Neurological dis-
eases are the first manifestations of AIDS in 7-20%
of people with HIV [2]. The spectrum of neurologi-
cal disorders is broad and involves the CNS and the
peripheral nervous system (PNS). Neurological dis-
orders related to HIV often result in reduced quality
of life and shortened survival, especially in people
with more advanced HIV disease. Nevertheless, some
neurological conditions are mild, readily treatable, or
reversible. Several have become less common since
the introduction of highly active antiretroviral therapy
(HAART) [5,10].

HIV-related neurological disorders may develop di-
rectly from infection with HIV, or indirectly as a result
of opportunistic illnesses (Ols) or treatment complica-
tions. For example, Ols such as toxoplasmosis often
arise from reactivation of previous infections when
immune system defenses break down. Viruses that
cause progressive multifocal leukoencephalopathy
(PML) may be activated by HIV itself. Toxic side
effects of certain anti-HIV medications may affect
peripheral nerves and muscle [4].

CD4 lymphocytes number determines the risk of
development of certain opportunistic infections. CD4
lymphocytes count is the best predictor of immediate
or short-term risk of developing of new opportunistic
diseases. It is known that most complications occur
with increasing frequency at lower CD4 cell counts.
It has been also suggested correlation between the
neurological disorders in HIV infected patients and
course of HIV infection. However this issue relation-
ship of neurological manifestations of HIV infections
with CD4 cell need further investigation.

HIV associated neurological disorders often com-
plicate later stages of HIV disease and occur in up
to 40%-60% of all patients with AIDS during their
lifetime. HIV enters the CNS at the early phase of
infection [9], persists in that system for decades and
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induces multiple symptoms of motor, cognitive dys-
function and behavioral changes. Many factors can
contribute to the neuropathology of AIDS, particularly
opportunistic brain infections such as cryptococ-
cus, Toxoplasma gondii, JC virus, cytomegalovirus,
Epstein-Barr virus, Varicella zoster virus, and human
herpes virus type 6 [2, 6-8].

The aim of the study was to determine the prevalence
of HIV-related neurological (CNS) disorders in HIV
positive patients and its relationship to CD4 cell
counts in Georgia.

Material and methods. The investigation was
conducted at the Infectious Diseases, AIDS
& Clinical Immunology Research Center
(IDACIRC) of Georgia. This study included
HIV/AIDS patients, who have been admitted to
the in-patient Department of IDACIRC since
2006. Therefore, 388 patients were included in
the study, 302 men and 86 women.

The HIV/AIDS patients were divided into two groups:
antiretroviral treatment naive and ARV treated pa-
tients. In both groups we studied the prevalence of
the following neurological diseases: HIV associated
dementia, CNS Toxoplasmosis, tuberculosis (TB)
meningitis, criptoccocosis meningitis, progressive
multifocal leukoencephalopathy (PML), cytomega-
lovirus (CMV) encephalitis, bacterial meningitis,
primary CNS lymphoma.

Diagnose of neurological disorders was made based
on clinical symptoms and instrumental-laboratory
investigations. All subjects had a complete physical
examination and carried out the necessary diagnostic
procedures by consultation with the neurologist. De-
tection of HIV antibodies was performed by ELISA
(third or fourth generation) with further confirmation
by Western Blot Assay.

Measurement of CD4 lymphocyte count was per-
formed by indirect Inmunofluorescent assay by using
the monoclonal antibodies.
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HIV associated dementia was diagnosed according to
the history, physical examination, screening with HIV
dementia scale and in the absence of other causes of
dementia (toxic and metabolic encephalopathy, pro-
gressive multifocal leukoencephalopathy, other op-
portunistic CNS infections) [3]. Magnetic resonance
imaging (MRI) showed cerebral atrophy, typically
with rarefaction of white matter.

CNS Toxoplasmosis was diagnosed in patients with
focal signs and symptoms, multifocal enhancing mass
lesions in MRI or computerized tomography (CT),
positive toxoplasma antibodies by ELISE method
and improvement of symptoms after initiation of
unidirectional antitoxoplasmosis therapy [1].

Cryptococcal meningitis was considered in the
presence of typical symptoms and detection of the
cryptococcal antigen by ELISE method or direct
identification of cryptococcal organisms by India
ink staining.

TB meningitis was presumed by typical symptoms
of basal meningitis or focal sign and symptoms in
addition to a) hypodense or isodense rounded lesions
with irregular walls of varying thickness, oedema
and mass effect, cortical location, ring or nodular
enhancement, increased basal meningeal enhance-
ment; b) pulmonary TB on Chest X-ray (CXR) and/
or acid-fast bacilli (AFB) on sputum microscopy;
¢) increased protein, decreased glucose, pleocytosis,
positive TB antibodies by ELISE in the cerebrospinal
fluid (CSF); d) response to TB treatment - clinically
and radiologically.

PML was defined in patients with progressive focal
signs and symptoms, a decline in cognitive function,
multifocal non-enhancing white matter lesions in the
CT and positive JC virus polymerase chain reaction
(PCR) in CSF.

Diagnosis of primary CNS lymphoma was based on
CT and MRI. MRI showed single or multiple lesions
that are isodense or hypodenseand usually homoge-
neous, but sometimes ring forms. With contrast, CT
and MRI scans showed enhancement that was usually
irregular (due to rapid growth).

CMYV encephalitis was assumed in the presence of
focal signs and symptoms, positive CMV-DNA in
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plasma and CSF, and nonspecific pathological MR
findings such as ventriculomegaly, periventricular
enhancement, or cortical and subcortical inflam-
mation.

Bacterial meningitis was diagnosed by detection of
bacteria in GRAM stain and positive latex for bacterial
antigens or culture and pleocytosis in CSF.

Results and their discussion. Among 388 patients
admitted to the in-patient department of AIDS
Center, CNS neurological complications were de-
tected in 76 patients. 13 patients had two or more
neurological complications. It is very interesting
that out of HIV/AIDS patients with neurological
complications only two patients were on ARV
treatment. The median time of HAART use in this
two patients was two months (range: 1-3 months),
and none of them were virologically suppressed at
admission (detection limit of HIV-1 viral load =
400 copies/mL). The median age of patients with
neurological complications was 36 years (range:
25-49 years) and 42 (89%) were men.

Tuberculosis meningitis were the most common
neurological disorders 26 (34%), followed by CNS
toxoplasmosis 17 (22%), cryptococcal meningitis 11
(15%), presumed CMV encephalitis 5 (7%), PML
4 (5%), primary CNS lymphoma 4 (5%) and bacte-
rial meningitis 3 (4%). AIDS related dementia was
detected in 18 patients (24%). Distribution of neuro-
logical disorders of HIV/AIDS patients are presented
in Figure.

The median CD4+ T lymphocyte count was
47 cells/mm?® (range: 2-183 cells/mm?). There was
correlation between the CD4 T lymphocyte count
and type of neurological manifestation. Namely, in
the patients with HIV associated dementia median
CD4 T lymphocyte count was 164 cells/mm?, in
the patients with CNS toxoplasmosis median CD4
count was 83 cells/mm’, in the patients with crypto-
coccal meningitis median CD4 T lymphocyte count
was 34 cells/mm® and in the patients with CMV
encephalitis median CD4 T lymphocyte count was
26 cells/mm?. Some neurological disorders such
as TB meningitis and bacterial meningitis can
occur at any CD4 level. PML and primary CNS
lymphoma occurred when CD4 T lymphocyte
count < 50 cells/mm?°.

35



30

25+

20

rg 2 @ & g & &
S & $ & & < < &
& S & & S & <
& éy Q\'b & omQ w\& &a“
& & & a"’b\ \\30 &
9 o &
& & o obo &'od &
> Q &
& ) & &
* ¢4

Fig. Distribution of neurological disorders of HIV/
AIDS patients

There is a significant correlation between the level
of CD4 T lymphocyte count and type of neurologi-
cal manifestation of HIV infection. Presence of
Neurological complications as well as other clinical
manifestations is associated with decreased CD4
T Iymphocyte count, while asymptomatic patients
usually have high CD4 T lymphocyte count. Thus,
level of CD4 T lymphocyte count can serve as an
indicator for initiation of prophylaxis treatment of
certain opportunistic infections of nervous system in
HIV infected patients.

The most common clinical manifestations of
neurological disorders in HIV infected patients
were headache (91%), fever (75%), focal neu-
rological deficits (61%), speech disturbances
(42%), cognitive dysfunction (41%), visual dis-
turbances (36%), impaired coordination (29%)
and seizures (15%).

Results of this study provide convincing evidence
that neurological disorders with HIV infection might
serve as an indicator for advanced HIV infection,
immunosuppression and decreased CD4 cell counts.
Our data have shown correlation between the type
of neurological manifestations of HIV infection and
CD4 T lymphocyte count.

Neurological manifestations of AIDS patients may
appear atypical, they may be widespread, have pro-
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longed course and the response to treatment may be
poorer than expected.

The neurologist’s role in the care of HIV-infected
patients is to be familiar with HIV-associated neuro-
logical disorders, their diagnoses, and management.
It is also a part of the extensive interdisciplinary
knowledge necessary for any physician who takes
care of HIV-infected patients.
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SUMMARY

NEUROLOGICAL COMPLICATIONS IN PA-
TIENTS WITH HIV/AIDS

Bolokadze'? N., Gabunia' P., Ezugbaia! M., Gatser-
elia' L., Khechiashvili' G.

'Infectious Diseases, AIDS and Clinical Immunology
Research Center, Thilisi, Georgia, °Iv. Javakhisvhili
Tbilisi State University, Faculty of Medicine, Tbilisi,
Georgia

The aim of the study was to determine the prevalence
of HIV-related neurological disorders in HIV posi-
tive patients and its relationship to CD4 cell counts
in Georgia.

This study included 388 HIV/AIDS patients (302
men and 86 women), who have been admitted to the
in-patient Department of Infectious Diseases, AIDS
& Clinical Immunology Research Center (IDACIRC)
of Georgia since 2006. Diagnose of neurological
disorders was made based on clinical symptoms and
instrumental-laboratory investigations. CNS Neuro-
logical complications were detected in 76 patients;
13 patients had two or more neurological complica-
tions. Tuberculosis meningitis were the most common
neurological disorders 26 (34%), followed by CNS
toxoplasmosis 17 (22%), cryptococcal meningitis 11
(15%), presumed CMV encephalitis 5 (7%), PML
4 (5%), primary CNS lymphoma 4 (5%) and bacte-
rial meningitis 3 (4%). AIDS related dementia was
detected in 18 patients (24%). The median CD4+ T
lymphocyte count was 47 cells/mm3 (range: 2-183
cells/mm?) in HIV patients with neurological com-
plications. There was correlation between the CD4
T lymphocyte count and type of neurological mani-
festation. Namely, in the patients with HIV related
dementia median CD4 T lymphocyte count was 164
cells/mm’, in the patients with CNS toxoplasmosis
median CD4 count was 83 cells/mm?, in the patients
with cryptococcal meningitis median CD4 T lympho-
cyte count was 34 cells/mm?® and in the patients with
CMV encephalitis median CD4 T lymphocyte count
was 26 cells/mm?®. Some neurological disorders such
as TB meningitis and bacterial meningitis can occur
at any CD4 level. PML and primary CNS lymphoma
occurred when CD4 T lymphocyte count < 50 cells/mm?.
The most common clinical manifestations of neuro-
logical disorders in HIV infected patients were head-
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ache (91%), fever (75%), focal neurological deficits
(61%), speech disturbances (42%), cognitive dysfunc-
tion (41%), visual disturbances (36%), impaired coor-
dination (29%) and seizures (15%). The study provide
convincing evidence that neurological disorders with
HIV infection might serve as an indicator for advanced
HIV infection, immunosuppression and decreased CD4
cell counts. Our data have shown correlation between
the type of neurological manifestations of HIV infection
and CD4 T lymphocyte count.

Key words: HIV infection, CD4 T lymphocyte count,
HIV-related neurological disorders.

PE3IOME

HEBPOJOTI'NYECKHUE OCJIOKHEHUSA
CPEAM BUUY-ITOJOKUTEJBHBIX IMALHU-
EHTOB

Bonokamze'” H.E., ['a0ynuna’ ILI, Esyréauna' ML.ILL, I'a-
nepesmal JLB., Xeunammum' T.Jx.

'Hayuno-npaxmuueckuil yeHmp unpekyuonmvix 3a-
oonesanutl, CIIH/[a u xnunuyeckol uUMMYHON02UL,
Téunucu, *Téunucckuil 20cyoapcmeeHHbll YHU-
sepcumem um. He. [icasaxuwgunu, MeOUyuHCKul
Gaxyremem

Ienpro JaHHOTO MCCIEOBaHUS SBUJIOCH OIpeesie-
HUE MPEBaJICHTHOCTH HEBPOJIOTHYECKUX PACCTPONCTB
y BUY-n00)KUTENBHBIX UL U UX B3aUMOCBA3U
¢ xonmndyectBoM CJ/14 numdornuros. Mccenenopa-
HO 388 manueHTOB B OOKCHPOBAHHOM OT/ICICHUU
Hay4Ho-npakTiueckoro 1ieHTpa nH()EKIIMOHHBIX 3a-
6onesannit, CIIM/a n kiIMHUYECKOI NUMMYHOJIOTHH.
JnarHocTrka HEBPOJIOTUYECKUX PACCTPOMCTB IMPO-
BOIMJIACH HA OCHOBAHMM KJIIMHUYECKUX CHMIITOMOB
1 1a00PaTOPHO-MHCTPYMEHTANIBHBIX HCCIIEJOBAHUH.
Hesponoruueckue ocioxHeHUs [IEHTPalbHOI HepB-
HOW CHCTEMBI OBLITH BBISBJICHBI Y 76-U aliueHTOB. B
13-u ciayvasix ObUIO OOHAPYKEHO coueTaHUe Oojiee
JIByX HEBPOJIOTHYECKUX OcioxHeHui. TyOepkymes-
HBIi MCHUHTHT SIBJISICS HanOoJiee 4acThIM HEBPO-
JIOTUYECKUM 3a00JIeBaHUEM U OBLI BBISIBICH B 26-U
(34%) cnyuasix, Tokcoruiazmos LIHC BrisBrieH B 17-u
(22%) cnygasix, KpUNTOKOKKOBBIN MEHUHTUT — B 11-1
(15%), BepositHblii CMV snniedamut - B 5-u (7%),
I[MIMJT - B 4-x (5%) ciyuasix, nepBuuHas TumMdoma
IHC - B 4-x (5%) 1 OakTepuanbHbI MCHUHTHUT - B 3-X
(4%) cmyuaasix. CITW]] accoruupoBanHas IEeMEHIIUS
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Obuta oOHapyxeHa y 18-u (24%) GonbHbIX. Cpeau
BUY nonoKUTEIbHBIX MallMEHTOB C HEBPOJIOTHUYE-
CKUMHU OCJIOXKHEHUSIMU cpefHee komuuectBo CD4
auMorroB cocraBuio 47 cells/mm’ (auanason
- 2-183 cells/mm?). V 6omsabix ¢ BUY nementueit
cpennee komruectBo CD4 + T numMpouuToB cocTaBu-
710 164 cells/mm?, y 00JBbHBIX TOKCOILIa3MO30M - 83
cells/mm’, y 60/TbHBIX KPUIITOKOKKOBBIM MCHUHTUTOM
- 34 xierox/mm® u y 6onbHbIX CMV 3HIIChamuTom
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- 26 cells/mm’. Hexotopbie HeBpoornyeckue 3a00-
JIeBaHUs, TaKHE KaK TyOepKyJIe3HbIH MEHUHTUT HJIH
OakTepuanbHBIi MEHUHTUT HE MPOSIBISIOT KOPPEIsi-
1uto ¢ konndectBoM CD4. Pe3ynbsraTsl mpoBeeHHO-
T'O UCCIIEIOBAaHUS BBISBUIM, YTO HEBPOJIOTMYECKHE
OCJIO’KHEHHS ACCOLIMMPOBAHBI C HU3KUM KOJIMYECTBOM
CD4 numdorutoB. OOHapyKeHa KOPPEISLUS MKy
yrcaoM CD4 muMQpOIUTOB M THIIOM HEBPOJIOTHYE-
CKOTO 3a00JIeBaHUSL.

ASSESSMENT OF LIVER FIBROSIS AND CIRRHOSIS
BY TRANSIENT ELASTOGRAPHY AMONG PATIENTS
WITH CHRONIC HBV AND HCV INFECTION IN GEORGIA

Tsertsvadze'?* T., Dolmazashvili'** E., Abutidze'* A., Sharvadze'?* L., Karchava'? M.

!Georgian-French Joint Hepatology Clinic “Hepa”, Thilisi, Georgia;
’Iv. Javakhishvili Thilisi State University, Georgia,
SInfectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia

Transient elastography (TE) using Fibroscan (Echo-
sens, Paris, France) is a new reproducible, painless and
only non-invasive method for assessing liver fibrosis
(LF). The device evaluates LF by measurement of
liver stiffness (LS). Fibroscan measures the stiffness
of the right liver lobe by the intercostal approach. TE
can be performed for the staging of LF independent
from the underlying liver disease. LS is correlated
with the quantity of fibrosis in patients suffering from
the following chronic liver diseases: viral hepatitis,
chronic alcoholic liver disease, primary billiary cir-
rhosis, primary sclerosing cholangitis, etc. [5].

Liver fibrosis is caused by the hystopathological
changes due to the chronic liver diseases. As a result
of chronic inflammation, excess amount of collagen
is produced in the liver, which reduces hepatic elas-
ticity without alteration of liver architectonic and
functions [1].

Liver cirrhosis is a consequence of chronic liver

disease, characterized by replacement of liver tissue
by fibrous scar tissue as well as regenerative nodules
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and connective tissue septas; with altered hepatic
architectonic and portal hemodynamic, development
of intra — and extra hepatic portocaval anastomosis
leading to progressive loss of liver sinthetic and des-
intoxication functions [1].

Currently liver biopsy is the gold standard to assess
the degree of liver damage in chronic liver diseases.
A liver biopsy is clearly crucial to establish a diagno-
sis and to provide prognostic information, but it has
limitations. The main limitation of the liver biopsy
is that it represents a very small part of the liver
(1/50000) and therefore, sampling error can occur. In
addition, histological examination is prone to intra-
and interobserver variation, which may occur even
when widely validated systems are used to score liver
damage. Finally, liver biopsy is an invasive procedure
with different complications: pain occurs in 20% of
patients and bleeding or hemobilia in 0.5%. For this
reason, liver biopsy has poor acceptance. Patients
are currently aware of noninvasive methods and are
reluctant to undergo an invasive procedure if similar
information can be obtained using new methods. As-
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sessment of liver damage using non-invasive methods
is currently an important topic in hepatology [6].
Nowadays TE has being used widely and becomes one
of the most reliable methods for assessing the liver
fibrosis and cirrhosis; though the method has some
limitations. Factors associated with LS measurement
non-applicability generally are high body mass index
(BMI) and narrow intercostal spaces [5,7]. TE also is
contraindicated in pregnant women, in patients with
active implantable devices such as a pacemaker or
defibrillator and on wounds [5]. Most of these limi-
tations are already resolved by using new, specially
modified transducers.

Fibroscan device is composed of 3 key parts: a dedi-
cated probe, an ultrasound system coupled to an elas-
tometry system in the Fibroscan frame, and a specific
software program that makes it possible to transcribe
information obtained in the exam. Fibroscan using
ultrasound is based on pulsed elastography technol-
ogy and operates according to the following principle:
The electrodynamic transducer of the probe generates
a low-amplitude mechanical pulse. This mechanical
pulse generates a low-frequency elastic wave referred
to as a shear wave. The propagation rate of this elastic
wave is measured by the ultrasound transducer of the
probe and is directly associated with the stiffness of
the medium. The ultrasound signals are used to mea-
sure the propagation rate of the elastic wave in the
liver in order to deduce its stiffness while the elastic
wave is passing through the skin, adipose tissue and
the liver, ultrasound acquisitions are carried out [5].

The measurement of the stiffness is carried out on the
right lobe of the liver by intercostal route. In order to
do this, the patient must be lying down on the exami-
nation table in supine position with the right arm in
maximum abduction. It is recommended to choose a
hepatic zone at least 7 cm thick, without big vessels
and away from the edges of the liver to obtain reliable
measurements. The system displays two ultrasound
images: one in A mode (current ultrasound signal)
and one in TM mode (time movement signal) which
are used to localize the measurement zone that satis-
fies these criteria. In general, the region chosen for a
transparietal biopsy is appropriate [5].

The rationale for the use of Fibroscan in chronic liver
diseases depends on the presence of fibrosis within
the liver that leads to an increase in the organ’s stiff-
ness. The volume of liver parenchyma which can be
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studied by FibroScan is about 100 times greater than
that obtained by biopsy, and has therefore a potentially
lower sampling error [10].

Liver stiffness is correlated with the fibrosis stages by
Metavir scoring system and also allows to predict such
complications of cirrhosis as the presence of varicose,
ascites, hepatocellular carcinoma and others [4,6].
E.g. LS —19 kpa is considered as the cut-off value for
predicting the presence of esophageal varicoses grade
I or I1I, LS — 37 kpa is the cut-off value for predicting
liver cirrhosis B or C by Child-Pugh, LS 49 kpa and
54 kpa — are cut-off values for predicting ascites and
hepatocellular carcinoma, accordingly [4,6].

The most common cause of liver fibrosis and cirrhosis
are viral hepatitis. About 180 mln people are infected
with hepatitis C virus (HCV) and 300 mln people
with hepatitis B virus (HBV) worldwide, among them
about 50% have advanced fibrosis and cirrhosis [9].

According to the epidemiological studies performed
in Georgia the prevalence of HCV infection in general
population is 6.7% [1]. The prevalence of HBsAg
in general adult population of Georgia is 1,7% and
prevalence of anti-HBc total is 11.4% [8].

Due to the high prevalence of viral hepatitis in Georgia
as well as high rate of advanced fibrosis and cirrhosis
among HCV and HBYV infected persons worldwide,
study of prevalence of fibrosis stages in patients
with hepatitis C and B in Georgia was considered
reasonable.

The aim of the study was to evaluate liver fibrosis and
cirrhosis using TE in patients with chronic HBV and
HCYV infection in Georgia.

Materials and methods. The study was conducted at
the Georgian-French joint hepatology clinic “Hepa”.
525 patients with chronic HCV infection and 105
patients with chronic HBV infection were investigated
from November 2007 till November 2008.

Diagnosis of HCV infection was made based on detec-
tion of antibodies against HCV in serum by Enzyme-
Linked Immuno Sorbent Assay (ELISA) using ORTO
HCV 3.0 test and further confirmed by Recombinant
Immunoblot Assay (RIBA), using CHIRON RIBA
HCV 3.0 SIA. Detection of HCV RNA was done by
PCR method (qualitative) using AMPLICOR HCV
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RNA 2.0 test (Roche Diagnostics, Switzerland) and
HCV RNA viral load was measured by- Real Time
PCR technique using the COBAS TagMan HCV-2.0
Test, respectively. HCV genotypes were identified
among HCV RNA positive specimens by Reverse
Hybridization Line Probe Assay (Inno Lipa) using
VERSANT HCV Genotype kit 2.0 (Innogenetics,
Belgium).

The diagnosis of chronic HBV infection was made
based on detection of HBsAg by ELISA using Im-
munoLISA HBsAg 2 step kit. HBV DNA viral load
was measured by Real Time PCR technique using
the Cobas TagMan HBYV Testing (Roche Diagnostics,
Switzerland).

TE was performed using the Fibroscan device, which
consists of a 5-MHz ultrasound transducer probe
mounted on the axis of the probe. Mild amplitude and
low-frequency vibrations (50Hz) were transmitted to
the liver tissue, inducing an elastic shear wave that
propagates through the underlying liver tissue. The tip
of the transducer was covered with a drop of gel and
placed perpendicularly in the intercostal space with
the patient lying in dorsal decubitus position with the
right arm in the maximal abduction. Under control TM
and A-mode a liver portion within the right liver lobe
at least 7 cm thick, free of large vascular structures
and gallbladder was chosen. The operator was a staff
physician who had previously performed at least 100
determinations in patients with chronic liver diseases.
The median value of 10 successful acquisitions,
expressed in kilopascal (kpa) with a success rate of
at least 60% was kept as representative of the liver
stiffness measurement (LSM).

LS<5.5 kpa was considered as no fibrosis, LS - 5.5-
8.0 kpa — as mild fibrosis, LS - 8.0-14.0 kpa — as
severe fibrosis and LS>14.0 kpa was considered as
liver cirrhosis.

In particular, LS<5.5 kpa was considered as fibrosis
stage FO-F1 by Metavir, 5.5 -8.0 kpa — fibrosis stage
F2, 8.0-10.0 kpa — fibrosis stage F2-F3, 10.0-12.5 kpa
—fibrosis stage F3, 12.5-14 kpa — fibrosis stage F3-F4
and LS>14.0 kpa — fibrosis stage F4 by Metavir. In
case of necessity liver biopsy was performed.

Results and their discussion. Among investigated

105 patients with chronic HBV infection 65 (61.9%)
had no fibrosis (LS<5.5 kpa), 23 (21.9%) had mild fi-
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brosis (LS —5.5-8.0 kpa), 9 (8.6%) had severe fibrosis
(LS — 8.0-14.0 kpa) and 8 (7.6%) had liver cirrhosis
(LS > 14.0 kpa).

Distribution of fibrosis stages by Metavir among
patients with HBV infection was the following: 65
(61.9%) patients had fibrosis stage FO-F1 (LS<S5.5
kpa), 23 (21.9%) patients had fibrosis stage F2 (LS
—5.5-28.0 kpa), 4 (3.8%) patients had fibrosis stage
F2-F3 (LS - 8.0 — 10.0 kpa), 3 (2.9%) patients had
fibrosis stage F3 (LS — 10.0 — 12.5 kpa), 2 (1.9%)
patients had fibrosis stage F3-F4 (LS —12.5 — 14 kpa)
and 8 (7.6%) patients had fibrosis stage F4 (cirrhosis,
LS > 14.0 kpa).

Among investigated 525 patients with chronic HCV
infection 200 (38.1%) had no fibrosis (LS<5.5 kpa),
139 (26.5%) patients had mild fibrosis (LS — 5.5-8.0
kpa), 87 (16.5%) patients had severe fibrosis (LS
— 8.0-14.0 kpa) and 99 (18.9%) patients had liver
cirrhosis.

Distribution of fibrosis stages by Metavir among
patients with HCV infection was the following: 200
(38.1%) patients had fibrosis stage FO-F1 (LS < 5.5
kpa), 139 (26.5%) patients had fibrosis stage F2 (LS
— 5.5 — 8 kpa), 50 (9.5%) patients had fibrosis stage
F2-F3 (LS — 8.0 — 10.0 kpa), 26 (5.0%) patients had
fibrosis stage F3 (LS — 10.0 — 12.5 kpa), 11 (2.0%)
patients had fibrosis stage F3-F4 (LS — 12.5 — 14.0
kpa) and 99 (18.9%) patients had liver fibrosis stage
F4 (cirrhosis, LS>14 kpa).

TE was characterized with an excellent accuracy. LF
by Metavir measured using Fibroscan were well corre-
lated with the clinical signs (spider angiomata, palmar
erythema, hepatosplenomegaly, oesophageal varices,
ascites, caput medusa, etc.) as well as with the results
of laboratory and instrumental investigations (ALT,
AST, leukocyte count, platelet count, prothrombin
time, INR, albumin, Fibrotest, Fibromax, abdominal
ultrasound, gastroscopy, etc).

It is worth to mention that in 14 patients (9 with
chronic HCV infection and 5 with chronic HBV in-
fection) liver biopsy was performed. From the total
of 14 patients LF stages by Metavir using Fibroscan
were completely corresponded with the liver biopsy
results in 12 (85.7%) patients. In 2 patents insignifi-
cant discordant results were obtained. Particularly, in
one patient with HCV infection LS was correlated
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with the fibrosis stage F2-F3 by Metavir as liver bi-
opsy showed fibrosis stage F3; and in another person
with chronic HBV infection, LS was correlated with
the fibrosis stage F3-F4 by Metavir as liver biopsy
showed fibrosis stage F3.

TE using Fibroscan is a new, simple, non-invasive,
reliable and easily reproducible method for assessing
liver fibrosis and cirrhosis in patients with chronic
HBV and HCV infections.

TE is characterized with an excellent accuracy. TE
results are well correlated with the clinical signs as
well as with the results of laboratory and instrumental
investigations. Fibrosis stages by Metavir measured
using Fibroscan well corresponds with the liver biopsy
results. Considering the high prevalence of fibrosis
and cirrhosis among patients with chronic HBV and
HCV infection, TE is a very valuable method for
detecting early stages of fibrosis allowing to avoid
the progression of liver damage, as well as end-stage
liver disease.

TE is easy to perform and therefore allows regular
follow-up of the course of LF.

REFERENCES

1. Sharvadze L.G., Tsertsvadze T.N., Botsvadze E.Sh.
Chapter IV — Complications of chronic HCV infection;
Management of hepatitis C — National Guideline; Tbilisi:
2007; 29-34.

2. Arroyo V., Sanchez-Fueyo A., Fernandez-Gomez J.,
Forns X., Gines P., Rodes J. Monitoring treatment of
cirrhosis and portal hypertension: noninvasive methods;
Advances in the therapy of liver diseases. Ars Medica,
Barcelona; 2007: 39-53.

3. Arroyo V., Sanchez-Fueyo A., Fernandez-Gomez J.,
Forns X., Gines P., Rodes J. Assessment of liver fibrosis
by fobroscan; Advances in the therapy of liver diseases.
Ars Medica, Barcelona; 2007: 487-495.

4. Foucher J. Diagnosis of cirrhosis by transient
clastography (Fibroscan): a prospective study. GUT
2006; 55:403-8.

5. Fibroscan User guide — software version 1.30 http://
www.echosens.com/

6. Jean-Marc D. Echosens; FibroScan Introduction; http://
www.echosens.com/

7. Munteanu M., Lebray P., Fokam J.M., Torres M., Rat-
ziu V., Benhamou Y., Moussalli J., Thabut D., Poynard T.
Applicability of non-invasive methods for the diagnosis
of liver injury, liver stiffness measures or biomarkers, and
factors associated with non-applicability; Poster presenta-
tion: 42th Annual meeting of the EASL, April 11-15,2007;

© GMN

Barcelona, Spain; Communications about Fibroscan.

8. Nelson K., Tsertsvadze T. Epidemiology of HIV and
hepatitis B and C in Georgia, 1997-2001. US-Georgian
joint CRDF grant project NeGB1-2013.

9. Poinard T. Screening Fibrosis; Jacqueminet et al.
EASL 2007.

10. Rust M.F., Ong M.F., Martens S., Zeuzem S., Herrmann
E. Meta-analysis of the performance of FibroScan for the
staging of liver fibrosis. Poster Presentation; 42th Annual
meeting of the EASL, April 11-15,2007; Barcelona, Spain;
Communications about Fibroscan.

11. Vizzutti F., Arena U., Romanelli R.G., Rega L., Foschi
M., Colagrande S., Petrarca A., Moscarella S., Belli G.,
Zignego A.L., Marra F., Laffi G., Pinzani M. Liver stiff-
ness measurement predicts severe portal hypertension in
patients with HCV-related cirrhosis; Hepatology 2007;
45:1290-1297.

SUMMARY

ASSESSMENT OF LIVER FIBROSIS AND CIR-
RHOSIS BY TRANSIENT ELASTOGRAPHY
AMONG PATIENTS WITH CHRONIC HBV
AND HCV INFECTION IN GEORGIA

Tsertsvadze'?3 T., Dolmazashvilit?*? E.,
Abutidze'? A.,Sharvadze'?? L., Karchava'® M.

!Georgian-French Joint Hepatology Clinic “Hepa”,
Thilisi, Georgia, *Iv. Javakhishvili Thilisi State
University, Georgia; *Infectious Diseases, AIDS
and Clinical Immunology Research Center, Thilisi,
Georgia

The aim of the study was to evaluate liver fibrosis (LF)
and cirrhosis using Transient elastography (TE) using
Fibroscan in patients with chronic HBV and HCV
infection. The device evaluates LF by measurement
of liver stiffness (LS).

525 patients with chronic HCV infection and 105
patients with chronic HBV infection were included
in the study. These patients were investigated at the
Georgian-French joint hepatology clinic “HEPA”
from November 2007, till November 2008. Among
investigated HBV infected 105 patients 65 (61.9%)
had no fibrosis (LS<5.5 kpa), 23 (21.9%) had mild fi-
brosis (LS —5.5-8.0 kpa), 9 (8.6%) had severe fibrosis
(LS — 8.0-14.0 kpa) and 8 (7.6%) had liver cirrhosis
(LS > 14.0 kpa).

Among investigated HCV infected 525 patients 200
(38.1%) had no fibrosis (LS<5.5 kpa), 139 (26.5%)
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patients had mild fibrosis (LS — 5.5-8.0 kpa), 87
(16.5%) patients had severe fibrosis (LS — 8.0-14.0
kpa) and 99 (18.9%) patients had liver cirrhosis.

It is concluded that transient elastography (TE) using
Fibroscan is simple, non-invasive, reliable and easily
reproducible method for assessing liver fibrosis and
cirrhosis in patients with chronic HBV and HCV
infection. TE is characterized with an excellent
accuracy. TE results are well correlated with the
clinical signs as well as with the results of laboratory
and instrumental investigations. Fibrosis stages by
Metavir measured using Fibroscan well corresponds
with the liver biopsy results. Considering the high
prevalence of fibrosis and cirrhosis among patients
with chronic HBV and HCV infection, TE is a very
valuable method for detecting early stages of fibrosis
allowing to avoid the progression of liver damage, as
well as end-stage liver disease. TE is easy to perform
and therefore allows regular follow-up of the course
of LF.

Key words: transient elastography, fibroScan, liver
fibrosis, cirrhosis, chronic HBV infection, HCV in-
fection.

PE3IOME

OIIEHKA ®UBPO3A U HUPPO3A INIEYEHU
METOAOM 2JIACTOI'PA®UUN CPEAU ITA-
IIMEHTOB C XPOHUYECKOM HBV U HCV
VWH®EKIUEN B I'PY3UN

Mepusanasze’>* T.H., ToamazamBuiaun? E.P.,
Aoyrunze'? A.T., lllapBanze'** JL.I., KapuaBa'?
M.K.

T pysuno-gpanyysckas coemMecmuas 2enamonoi-
yeckaa kaunuxka «lenay, Tounucu; *Tounuccrkuil
eocyoapcmeennblil yHugepcumem um. He. Jloca-
BAXUMBUIU, MeOuyurcKkull paxyromem, SHayuno-
nPAKMu4ecKuil YyeHmp uHQeKyUoHHbIX 3a001e6a U,
CII1]/]a u knunuueckou ummyHono2uu, Tounucu

Onacrorpadus nedeHu ¢ npumMeHeHneM «Pubdpo-

Ckana» (@panuus, pupma «IDXOCEHC») SBISETCS
HOBBIM, 0€300JI€3HEHHBIM METOAOM /IS OICHKH
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¢ubpoza u HUpPpo3a U MOKET MPOBOJUTHCS y MAIH-
eHtoB ¢ xponndeckoid HBV nnmmn HCV ungexnueit
I7s oreHkH skectkoctu nedenu (OKII). Dmacto-
rpadusi xapaKTepHu3yeTcsl BBICOKOW TOYHOCTBIO.
PesynbraTel anacrorpaduu X0pouio KOpperupyoT
C KJIMHUYECKUMU TaHHBIMU MAI[UeHTa, a TaK¥XKe C
pe3ynbraTaMu 1a00paTopHBIX ¥ MHCTPYMEHTAlb-
HBIX uccienaoBanuii. «®udpoCkan» omnpesenser
¢bubpo3 myrem uzmepenus XKII.

Lenbto nccrnenoBanus sSiBUIIACh OLieHKa GuOpo3a u
IIUppo3a MEeYEHU METOJO0M 3acTtorpaduu y 060Jb-
HbIX Xpouuueckor HBV wnn HCV undexnueit B
I'py3un.

B rpy3uHo-(dpaHIy3cKoif COBMECTHOM remnarojoruye-
ckoit kimmHuke «lemay B 2007-2008 rT. ucciaenoBaHo
525 manuenToB ¢ xponuueckoir HCV undekiuei u
105 mamuenTtoB ¢ xpornyeckoit HBV ungekueii.
Cpenu 105-1 manmeHToB, THPUIMPOBAHHBIX BUPYCOM
renatuta B, 65 (61,9%) He umenu pubposa
(OKIT <5,5 kma), y 23-x (21,9%) BoisiBieH ¢pubdpo3
cpenueit Tsokectu (OKII - 5.5-8.0 kma), 9 (8,6%)
NaIKeHTOB UMeNH Tshkeyto hopmy ¢huodposa (KII-
8,0-14,0 kra), B 8-u (7,6%) ciryuasix ObLI AMArHOCTH-
posan 1uppo3 neuenu (KI1>14,0 kmna).

Cpenu 525-1 nanmeHToB, THPUIUPOBAHHBIX BUPYCOM
renatuta C, 200 (38,1%) He oOHapyxeH Gpuopo3
(OKTII<5,5 kma), y 139-u (26,5%) BoLsaBieH Guodpo3
cpenueit Tsokectu (OKIT - 5.5-8.0 kma), 87 (16,5%)
NalKeHTOB UMeNH Tshkeyto hopmy ¢ubdposa (KII-
8,0-14,0 xka) u B 99-u (18,9%) cny4asx Obl1 qua-
rHocTHpoBaH 1uppo3 neuenu (OKI1>14,0 kma).

Cranuu Gpubpo3a no Metavir, TuarHoCTUPOBAHHBIC
¢ momonipio «®udbpoCkana», XOpoOLIO COBMANAIOT
C pe3yabTaTamMy OMOIICHU TEYCHU. Y UUTHIBASI BBI-
COKYIO pacipocTpaHeHHOCTh (hudpo3a u 1uppo3a
neyeHu y 0onbHBIX XpoHudeckoit HBV wnun HCV
UHpeKnuen, snactorpagus MeUYeHH sBISICTCS
BeChMa I[EHHBIM METOJIOM [IJIsl BBISIBICHHS pPaH-
HUX cTaauii Gudpo3a, Mo3BONAIOMUM H30EKAThH
OCJIO)KHEHHUS UPPO30OM IedeHHU. DnacTorpadus
MEYCHH JIETKO BBINIOJHHU, YTO MO3BOJISIET pEry-
JSIPHO MCCIEN0BATh MAallUEHTOB JJIsl OIIEHKHU CO-
CTOSIHUSA OO0JIE3HU.
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ACUTE/RECENT HCV INFECTION. CLINICAL COURSE,
VIRAL REPLICATION KUNETIC AND DISEASE OUTCOME

Tsertsvadze'>* T., Sharvadze'** L., Dzigua’ L., Dolmazashvili'** E., Kenrad E. Nelson®

'Iv. Javakhishvili Thilisi State University. Faculty of Medicine. Georgia;,
’Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia,
SJohns Hopkins University, Baltimore, MD, USA,

‘Georgian-French Joint Hepatology Clinic “Hepa”, Thilisi

HCYV infection is one of the major public health problems
worldwide. It is associated with very high rates of mor-
bidity, mortality, hospitalization and disability, increasing
in proportion to the growing epidemic. Infection with
HCV proceeds to chronicity in about 80% of cases and
20-40% of these individuals develop end-stage liver
diseases: cirrhosis and hepatocellular carcinoma after
15-20 years of HCV infection [1,-3,5,9,17].

Georgia is among the countries with relatively high
prevalence of HCV infection, mostly concentrated
among injecting drug user (IDUs). HCV seropreva-
lence was found to be 68.1 % in IDUs, 2.4% in blood
donors (in 2004) and 6.7% in general population of
Georgia (2004). Due to these reasons Hepatitis C
infection is considered as a top priority problem for
the Georgian Health Care System [1,9,11,12,14].

After infection with HCV, as it was mentioned above,
most of patients will develop chronic infection with con-
sequent complications. During the acute stage of infec-
tion the patient mostly completely asymptomatic. Only
25% of acute HCV infected patients are jaundiced and
others remain asymptomatic. Most of symptomatic pa-
tients with acute HCV infection (about 40-50%) recover
from the virus, while asymptomatic acute HCV patients
mostly develop chronic infection [1,2,4,6,9,13,16].

The knowledge about the natural disease course from
the very early stage of acute/recent HCV (before sero-
conversion) infection is very limited and the mecha-
nisms that determine the disease outcome are not well
understood as well. Although it is widely assumed that
host (HLA, virus-specific immune response) and viral
(genotype, replication kinetic) characteristics can play
an important role [4-8,10,13-16].

Studies addressing these scientifically very interest-
ing and important questions in humans are also very
restricted and more research is needed to clarify the
natural history of acute/recent HCV infection
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The problem of studying the natural history of acute/
recent HCV infection is that HCV has long-lasting
clinically silent incubation period and it is practically
impossible to catch and identify the patients before
the onset of clinical symptoms. Consequently there
are very restricted possibilities to observe the natural
history of acute HCV infection and relationship ofits
outcome with host genetic factors, viral replication ki-
netic, immune response and molecular characteristics
of the virus from the very early days of infection.

The objecties of the presented study were: to reveal
and investigate Acute/Recent HCV infection from the
very first days (before seroconversion) of the infec-
tion in order to asses clinical laboratory variations of
infection, viral replication kinetic, disease outcome,
host and virus characteristics

The specific aims were: Detection of acute /recent HCV
infection by PCR testing among ELISA negative blood
donors and IDUs and follow up of revealed infection.

Our study was one of the first attempts worldwide to
investigate the natural history of acute/recent HCV
infection after the very first days of exposure and host
and viral factors related to it.

Materials and methods. A prospective two-year
follow-up study was performed in two groups: Anti-
HCV ELISA seronegative 7000 blood donors and
Anti-HCV ELISA seronegative 3000 IDUs with high
risk practice (needle and syringe sharing).

For detection of HCV infection from the very first
days the special study design was elaborated. Mini-
pool method was used for investigation: a pool of 6
was applied for blood donors’ a pool of 5 for IDUs
(fig.1). The sample and pool sizes were selected based
on the current epidemiological data on HCV preva-
lence in blood donors (2.4%) and IDUs population
(68.1%) in Georgia.
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Study design

7000 HCYV seronegative Donors

!

HCYV RNA in pools

!

3000 HCYV seronegative IDUs

!

HCYV RNA in pools

!

Pool of 6 samples =

HCV RNA (+) Pool

= Pool of 5 samples

/! | |

PCR ()

Further investigation was o)
N\ performed individually V4

1\/
CR -%\

~_

\ /!
PCR (9
N\

PCR (+)

Acute/Recent HCV infection

) follow-up

Fig.1 Study design

PCR negative pools were excluded from the further
study, while PCR positive pools of blood donors and
IDUs were examined on individual samples.

Detection of HCV RNA by PCR in ELISA negative
persons gave us unique possibility to detect early
HCYV infections (acute/recent HCV infection) in the
seronegative window period (before seroconversion)
and to follow the disease course.

AIl HCV RNA positive persons (persons with acute /
recent HCV) revealed within the study were followed
on viral load dynamic, clinical course and disease
outcome at detection moment and at 2, 4 and 8 weeks
and after 3, 6 months from the possible exposure.

The following lab and clinical investigations were
performed at every visit of acute/recent HCV patient:
Quantitative HCV RNA (viral load); clinical chem-
istry, ultrasound investigation, physical examination.
Besides we investigated HCV genetic types and HLA
for determining host genetic factors.
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Diagnosis of HCV infection was made based on detec-
tion of antibodies against HCV in serum by enzyme-
linked immunosorbent assay (ELISA) method using
ORTO HCV 3.0 test and further confirmed by recom-
binant immunoblot assay (RIBA), using CHIRON
RIBA HCV 3.0 SIA.

Detection of HCV RNA was performed by PCR
method (qualitative) using AMPLICOR HCV RNA
2.0 test (Roche Diagnostics, Switzerland).

Detection of HCV RNA viral load was measured by
Real time PCR technique using COBAS TagMan
HCV-2.0 Test.

HCV genotyping was performed by reverse
hybridization line probe assay (Inno lipa) using
VERSANT HCV Genotype kit 2.0 (Innogenetics,
Belgium).

HLA typing was performed by Sequence Specific
Primer Amplification (SSP).
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Symptomatic HCV Infection (4 patients)

1

1

[ With Jaundice ]

Without Jaundice

(Other clinical symptoms of hepatitis)

1

3 patients

1. Jaundice (+)

2. Other clinical symptoms (+)
3. ALT - (hepatitis)

4. HCV RNA (+)

5. Seroconversion Anti HCV (+)

1

1 patients

1. Jaundice (-)

2. Other clinical symptoms (+)
3. ALT - (hepatitis)

4. HCV RNA (+)

5. Seroconversion Anti HCV (+)

Fig.2 Clinical laboratory variants of acute/recent HCV infection

Asymptomatic (12 patients)

Seroconversion with
hepatitis

8 patients
1. Jaundice (-)
2. Other clinical symptoms (-)
3. ALT - (hepatitis)
4. HCV RNA (+)
5. Seroconversion Anti HCV (+)

Seroconversion without
hepatitis
2 patients

\

1. Jaundice (-)

2. Othet clinical symptoms (-)
3. ALT within norm

4. HCV RNA (+)

5. Seroconversion Anti HCV (+)

Without hepatitis and seroconversion
2 patients

Jaundice (-)

e ol

Othet clinical symptoms (-)

ALT within norm

HCYV RNA (+) transitory

No seroconversion and Anti HCV (-)

Fig.3. Clinical laboratory variants of acute/recent HCV infection

Results and discussion. Totally, among investi-
gated Anti-HCV seronegative 7000 blood donors and
Anti-HCV seronegative 3000 IDUs we identified 16
patients with acute/resent HCV infection: 7 patients
were from blood donors and 9 patients -from IDUs.

The following clinician laboratory variants of acute/
recent HCV infection were identified: 4 patients out

© GMN

of 16 were symptomatic (25%), while others 12 were
asymptomatic.

Among 4 symptomatic patients: 3 patients were with
jaundice and with other clinical symptoms of hepati-
tis, with elevated ALT, positive HCV RNA and with
further anti HCV seroconversion.
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Out of 4 symptomatic patients 1 patient was without jaun-
dice, but with other clinical symptoms of hepatitis (fatigue,
malaise, dizziness, nausea, fever and etc.), with elevated
ALT and with anti HCV seroconversion (fig. 2).

Among 12 asymptomatic patients: 8 patients had el-
evated ALT with further antt HCV seroconversion.

2 patients had neither elevated ALT, nor any other
symptoms, but subsequently showed anti-HCV sero-
conversion. So, these two patients developed chronic
HCYV infection without any clinical or biochemical
evidence of hepatitis during the observation period.

2 patients were most interesting due to the fact that
they had only detectable HCV RNA at the begin-
ning without any clinical or biochemical indices of
hepatitis. During the observation period HCV RNA
gradually disappeared without further Anti-HCV
seroconversion (fig.3)

Therefore we might assume that these 2 patients had
transitory HCV infection. Of course we understand that
more evidence is necessary to prove this hypothesis.

Clearance or chronisation of infection (disease out-
come).

Spontaneous clearance of virus (recovery from the
disease) was observed in 4 patients out of 16 patients
with acute/recent HCV infection.

Among these 4 recovered patients 2 were symptomat-
ics and 2 asymptomatics:

HCV RNA | — HCV RNA
— peak

stable titer

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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Among 12 patients with chronic infection: 10 were
asymptomatics and 2- symptomatics.

Totally overage recovery rate in whole group was 25%
and rate of chronization 75% accordingly.

Spontaneous clearance of virus (recovery from the
disease) was observed in 2 out of 4 symptomatic pa-
tients and only in 2 patients out of 12 asymptomatics.
The latter two recovered patients (asymptomatics)
both had elevated ALT.

Rate of recovery was 50% in symptomatic patients
and about 16% in asymptomatics.

Distribution of genotypes were as follow: Among 4
recovered patients: 2 patients with genotype 1b, 1-
genotype 2a/2c and 1 patient with genotype 3a.

Among 12 patients with chronic infection: 7 with
genotype 1b, 1 —genotipe la, 2- genotype 2a/2¢ and
2- with genotype 3a.

Viral replication kinetics of Acute/Recent HCV infection.

In all patients with acute/recent infection viremia was
detectable 2 weeks after inoculation, it increased very rap-
idly and reached a peak titer by week 4. The viral titer was
remarkably stable for the next 5-6-7 weeks, falling only two
or three fold by week 9. After week 10 the viremia rapidly
decreased: ~>4 logs or ~>5 logs by week 12 and it became
either undetectable by weeks 14-15-16 (viral clearance),
or virus was not eliminated and persisted in all follow up
period (chronic infection) (fig. 4).

HCV RNA

undetectable

HCV RNA
reduced 2-3-fold

(recovery)

HCV RNA

[

HCV RNA
detectable

exposure 2 4

HCV RNA

detectable

HCV RNA reducetl

(viral replication.
chronic HCV )

by 4-5 log

14-15.16 Weeks

12 14-15-16

Fig. Viral replication kinetics of acute/recent HCV infection
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Based on the received results of HLA investigation
the following relationship between HLA alleles and
natural history of HCV revealed: HLA DRBI1 1101,
DQB1 0301 and DRB1 1301/DQA1 0103 alleles were
associated with clearance of HCV whereas DRBI1
0301 was associated with chronic infection.

Prevalence of HCV among seronegative blood donors
was 0.1% and among IDUs 0.3%.

Among acute/recent HCV infected patients rate of
chronicity was 75% (50% in symptomatics and 83%
in asymptomatics).

Rate of recovery was 50% in symptomatic patients
and about 16% in asymptomatics.

Acute/recent HCV infection might have following
clinical laboratory forms: symptomatic disease with
or without jaundice, asymptomatic with or without
elevated ALT, but with further anti-HCV serocon-
version.

It remains unclear whether enigmatic form of disease
- acute/recent HCV infection without further serocon-
version exists or not.
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SUMMARY

ACUTE /RECENT HCV INFECTION. CLINI-
CAL COURSE, VIRAL REPLICATION KU-
NETIC AND DISEASE OUTCOME

Tsertsvadze'** T., Sharvadze'** L., Dzigua? L.,
Dolmazashvili"**E., Kenrad E. Nelson?

'Iv. Javakhishvili Thilisi State University, Faculty
of Medicine, Georgia, °Infectious Diseases, AIDS
and Clinical Immunology Research Center, Tbilisi,
Georgia; 3Johns Hopkins University, Baltimore, MD,
USA; *Georgian-French Joint Hepatology Clinic
“Hepa”, Thilisi

The aim of the study was to reveal and investigate
acute/recent HCV infection at the very early stage in
seronegative blood donors and seronegative Injecting
Drug Users (IDUs) and to assess clinical laboratory
variants of infection, viral replication kinetic, disease
outcome, host and viral characteristics. Two groups of
patients were included in this study. The first group
consisted of ELISA negative 7000 blood donors; the
second group included 3000 Injecting Drug Users
(IDUs). All patients were investigated on HCV RNA
by qualitative PCR using mini pool method. A pool
of 6 was applied for blood donors’ and a pool of 5
for IDUs. PCR negative pools were excluded from
the study, while PCR positives were examined on
individual samples. Anti-HCV was detected by ELISA
and RIBA. Detection HCV RNA was performed by
Real time PCR technique using COBAS TaqMan
Test. HCV genotyping —by INNO-Lipa. HLA typing
- by Sequence Specific Primer Amplification (SSP).
16 patients with acute/recent HCV were revealed:
7 from blood donors, 9 from IDUs. Among them: 4
were symptomatics and 12 asymptomatics. Out of
4 symptomatics 3 were with jaundice. Among 12
asymptomatics: 8 — had elevated ALT; 2 — neither
elevated ALT nor symptoms but developed anti-HCV;
2 — were with normal ALT and without further anti-
HCV seroconversion. Among 16 subjects: 9 — had
genotype -1b, 1 — genotype 1a, 3 — genotype 2a/2¢ and
3 —genotype 3a. Out of 16 cases 4 cleared the virus; 12
—developed chronic infection. Spontaneous clearance
(recovery from the disease) was observed in 2 out of
4 symptomatic patients and only in 2 patients out of
12 asymptomatics. In all patients viremia increased
rapidly and reached a peak by week 4. Viral titer was
remarkably stable for the next three weeks, followed
by two or three fold decrease by week 9. After week
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10 the viremia rapidly decreased: 4 or 5 logs by week
12 and it became either undetectable by weeks 16-18
(viral clearance), or virus was not eliminated and
viral titer persisted in all follow up period (chronic
infection). HLADRBI1 1101, DQB1 0301 and DRBI1
1301/DQAT1 0103 alleles were associated with clear-
ance of HCV whereas DRB1 0301 was associated
with chronic infection. Prevalence of HCV among
seronegative blood donors was 0.1% and among IDUs
0.3%. Among acute/recent HCV infected patients rate
of chronicity was 75% (50% in symptomatics and
83% in asymptomatics). Rate of recovery was 50%
in symptomatic patients and about 16% in asymp-
tomatics. Acute/ recent HCV infection might have
following clinical laboratory forms: symptomatic
disease with or without jaundice, asymptomatic with
or without elevated ALT, but with further anti-HCV
seroconversion. It remains unclear whether enigmatic
form of disease - acute/recent HCV infection without
further seroconversion exists or not.

Key words: Acute/recent HCV infection, seronega-
tive blood donors, seronegative Injecting Drug Users
(IDUs), seroconversion.

PE3IOME

OCTPASI PAHHSISI HCV UHOEKIUSL. KJIN-
HUYECKOE TEYEHUE, KHHETUKA BHU-
PYCHOI PEILUIMKALIMA U UCXOJ 3ABO-
JEBAHUS

Mepusanze>* T.H., lllapBaaze'** JL.I., J[3urya’
JL.M., Hoamazamsuau'>* E.P., Kenpan® E. Hejib-
COH

ITounuccrkuil 20cyoapcmeennvill YHUeepCcumem um.
Us. Jicasaxuweunu, meduyunckuil paxyiomem,
*Hayuno-npakmuueckutl yenmp UH@PEeKyUOHHbIX 3d-
oonesanuit, CIIH/[a u kiuHuueckol UMMYHOLO2UU,
Tounucu,?Ynusepcumem [loconc Xonkunc, Ban-
mumop, Mepuneno, CIIA; ‘I pyzuno-gppanyysckas
coemecmuas cenamoino2uyeckasn kaunuxa ‘“‘I'ena’”,
Tounucu

Lemnbto uccnenoBanus ObIIO BEISIBICHHE M H3Y4YCHUE
octpoii panneit HCV unbexnmum cpeny cepoHeraTis-
HBIX JIOHOPOB KPOBH M CEPOHETATHBHBIX MOTpPEOH-
Tenel MHbeKIMOHHBIX HapkoTukoB (ITMH); onenka
KITMHUKO-JIA00paTOPHBIX BapHaHTOB MH(EKLINH, KH-
HETUKH BUPYCHOH PETIMKAIINH, NCX0/1a 3a00JICBaHMS,
0cOoOCHHOCTEH X035IMHA U BUpPYCa ITyTeM HAOTIONCHHS
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3a mH(EKIHel ¢ MepBhIX qHel nHpuIupoBanus. Vc-
CJeOBaHME MPOBOAWIN B ABYX rpymmax. [lepByio
rpynmy coctaBwin 7000 TOHOPOB KPOBH, BTOPYIO —
3000 TTMH. Beex nanueHToB 06cenoBaiy Ha HaJU-
yne HCV PHK c npumenenuem kauectseHHoro PCR
MeTo/1a 00bEAMHEHUS 00Pa3I0B KPOBH B MUHU-ITYJIBL
Ji1st TOHOPOB KPOBH ITYJT COCTOSII U3 6-1 00pa3IIoB, a
quist [TMH —u3 5-u. PCR oTpunarenbHbie MyIibl ObLTH
uckitoueHbl, a PCR nonokuTenbHbIe mysibl ObLTH 00-
CJIeIOBaHbI HA YPOBHE MHAMBUAYATBHBIX 00pPa3IIOB.
TecrupoBanue Ha Anti-HCV npoBonuinu MetogaMu
ELISA u RIBA. Hannuune HCV PHK omnpenensiau
metogoMm PCR B peaqpbHOM BpeMEHU C MOMOIIBIO
COBAS TagMan Test. I'enotunst HCV onpenens-
au metogoMm INNO-LiPA. HLA tun onpenensnu
MeronoMm Sequence Specific Primer Amplification
(SSP). O6HapyxeHo 16 OOJIBHBIX ¢ OCTPOI paHHEH
HCV wungeknueii: 7 nonopos kposu u 9 - I[TNH.
W3 HUX 4 uMenu CUMIITOMAaTHYECKYI0 UH(EKIIHIO
n 12 — acumnromarudeckyro. M3 4-x cumnromaru-
YecKUX OONBHBIX 3-0¢ Oonenu skentyxoit. U3 12-u
ACUMIITOMATUYECKUX OOJNBHBIX y 8-M OTMEYaioCh
noseienune ALT, y 2-x - anti-HCV 6e3 noBbleHus
ALT u 6e3 KIIMHUYECKUX CUMIITOMOB. Y 2-X OOJIbHBIX
¢ HopMmanbHBIM Tokaszatenem ALT, anti-HCV cepo-
KOHBepCHs He oOHapyxuBaiach. M3 16-u OOMbHBIX
OJIMH UMEJI TeHOTHIT 1a, JeBSITh — TeHOTHI 1b, Tpoe
— reHoTUIN 2a/2¢ u Tpoe — TeHOTUN 3a; 4 BBI3I0PO-
BeNH, a 'y 12-u pa3Buiack XpoHWYecKass HHQEKIHSL.

CroHTaHHOE BBI3JIOPOBJIEHHE HAOMIONANI0Ch Y 2-X
U3 4-X CHMIITOMaTH4eCKUX OOJILHBIX Uy 2-X U3 12-1
ACHMITTOMATHYECKUX OONBHBIX. Y BCEX OONBHBIX BH-
pemus ObICTPO MOBBICHIIACH M JOCTHIVIA TIHKA K 4-0if
Herene. BupycHbIil TUTp ocTaBasicsi CTaOMIBHBIM Ha
NPOTSHKEHUH CICAYIONMMX 3-X HEJEelb, C MOCIeyT0-
IIUM CHIDKeHHEM Ha 2 i 3 paza k 9 nepene. Crycts
10 Henenb BUpeMusi pe3ko oHM3mIach Ha 4 uin 5 log
K 12-oii Hegene u k 16-18-oii Heerne (BHIBEACHHE BU-
pyca) He onpenensiach, UM BUPYC HE ObUT yalleH 1
BUPYCHBIN TUTP OCTABAJICS ONPEACIIEMBIM 10 KOHIIA
HaOmoenus (xponnueckas nadekuus). HLA anne-
mu DRB1 1101, DQB1 0301 u DRB1 1301/DQAL
0103 ObLTH acCOIMMPOBAHEI C BBIBEJICHHEM BHpYCa,
a amens DRB1 0301 - ¢ xpoHnueckoit HHPEKIUe.
IIpeBanentHocts HCV cpenn cepoHeraTUBHBIX
noHopoB kpoBu u I[IMH cocrtasun 0,1% u 0,3%,
co0TBeTCTBEHHO. Cpeant O0NBHBIX C OCTPOM paHHEH
HCV undexnueii uacrora xponusaiuu obuia 75%,
94acTOTa BBI3AOPOBIEHUS - 50% y CHUMIITOMaTHYeCKUX
U npubnu3uTensHol6% - y acuMnToMarnuecKux
oonbHbIX. Octpast panuss HCV undekuns moxer
NPOSIBIISITBCSL B CHMIITOMaTn4eckoii popme ¢ uiu 6e3
KENTYXU U aCHMIITOMAaTHYECKOH (Gopme ¢ mim 6e3
nobitieHust ALT, onHako ¢ nocnenyromieit anti-HCV
cepokoHBepcueil. 1o ceil geHb ocTaeTcs HEsICHBIM
CYIIECTBYET JIM 3arajo4yHasi popma 3a00JeBaHUs —
octpas panusist HCV undexus 6e3 nocieayromei
anti-HCV cepokonBepcuu.

IMPORTANT ASPECTS OF NOSOCOMIAL BACTERIAL
RESISTANCE AND ITS MANAGEMENT

Kandelaki! G., Tsertsvadze'? T., Macharashvili' N., Esugbaia! M., Gogichaishvili! Sh.

!Infectious Diseases, AIDS & Clinical Immunology Research Center, Thilisi, Georgia;
’Iv. Javakhishvili Thilisi State University

Nosocomial infections represent one of the most
important and dramatically growing problems in
healthcare. They are associated with substantial mor-
bidity, mortality and cost. By the estimation of United
States Centers for Disease Control and Prevention

© GMN

(CDC) approximately 1.7 million hospital acquired
infections have occurred in USA during the year 2002.
98,987 people died from the consequences of nosoco-
mial infections. 35,967 deaths were associated with
pneumonia and 30,665 with bloodstream infections.
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Urinary tract and surgical site infections accounted for
13,088 and 8,205 lethal outcomes respectively [15].
In United Kingdom more then 100,000 nosocomial
infections are responsible for about 5000 deaths per
year. Globally 1.4 million people suffer from hospital
acquired infections at any point in time. It is estimated
that US expenses for these infections alone comprise
striking $4.5-5.7 billion annually. The cost for UK is
around £1 billion yearly [34].

During last several decades we have witnessed re-
markable increase in multi-drug resistant organisms in
hospitals. Both gram positive and gram negative bac-
teria developed diverse, exceedingly effective ways to
evade the action of antibiotics. These “super-bugs”,
as they are called by many, not only are resistant to
multiple antibiotics, but it is getting more and more
difficult to detect their true susceptibilities by con-
ventional microbiologic methods, making them even
more dangerous. Below we will try to illustrate this
on the examples of Staphylococcus aureus and gram-
negative bacteria and provide with certain prospects
in the management of these infections.

Once readily susceptible to penicillin, staphylococcus
aureus has evolved into increasingly resistant and
difficult to treat organisms: methicillin-resistant S.
aureus (MRSA), vancomycin-intermediately resistant
S. aureus (VISA) and vancomycin-resistant S. aureus
(VRSA). Shortly after the introduction of methicil-
lin in early 1960s, the first MRSA was reported [12].
The genetic locus - staphylococcal cassette chromo-
some mec (SCCmec) - a cluster of genes, containing
mecA gene, is responsible for methicillin resistance
[14]. MecA encodes for membrane bound penicillin-
binding protein 2a (PBP2a) [36]. PBPs are involved
in cross-linkage of cell wall peptidoglycans. B-lactams
bind to PBPs and inhibit this vital step of cell wall
synthesis. PBP2a is a mutant form with low affinity
towards P-lactams, thus abolishing their effect on
bacterial growth [18]. There are five types of SC-
Cmec: types 1, II and III are associated with hospital
aquired MRSA (HA-MRSA) and types IV and V
with comunity aquired MRSA (CA-MRSA) [5]. The
most common type of HA-MRSA is SCCmec type I1.
MRSA is resistant to all f-lactams, including carbap-
enems. Type II and III SCCmecs are large enough to
carry other resistant genes to non -lactam antibiotics,
confering multi-drug resistance. The spread of MRSA
is mostly clonal, with little evidence of horizontal
transfer (between the strains of same species or be-
tween different species) of resistance [6]. VISA strains
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evolve from MRSAs as a consequence of vancomycin
exposure. These strains contain chromosome medi-
ated genes which hyper-produce the peptidoglycan
layer of cell wall, decreasing the effect of vancomycin.
VISA may show susseptible MICs in 1.5-2 range by
disk diffusion method, thus confusing physicians.
Complete vancomycin resistance was transferred to
VRSA from another resistant gram positive bacterium
— Enterococcus faecalis, via plasmid encoded vanA
gene [33], which is very efficacious way to spread
resistance horizontally.

The major mechanism of resistance to antibiotics
in Gram negative rods (GNR) are B-lactamases.
B-lactamases represent diverse group of enzymes,
which hydrolyses B-lactam ring of antibiotics. They
can be classified in two ways: according to structural
similarities (groups A, B, C and D) [1] or functional
characteristics (substrate and inhibitor types) [4].
Each group has subgroups and families. We will
use Ambler’s structural classification in this article.
With the introduction of novel p-lactams (cephamy-
cins, oxyimino-cephalosporins and carbapenems),
there was a drastic evolution of B-lactamases, (ex-
tended spectrum B-lactamases (ESBLs), AMP-C
B-lactamases and carbapenemases), with increasing
resistance to new antibiotics.

ESBLs are plasmid encoded enzymes, mainly of
group A (TEM, SHV, CTX-M and other minor
families) and group D (OXA family). They were
first identified in early 1980s. ESBLs can hydrolyze
and confer resistance to first, second and third gen-
eration cephalosporins and aztreonam. They remain
susceptible to cephamycins (Cefoxitin and Cefotetan)
and carbapenems, and are inhibited by B-lactamase
inhibitors (e.g. clavulanic acid) [27]. The sensitivity
to cefepime, the forth generation cephalosporin, is
variable between different classes of ESBLs (some
OXA and CTX-M families conferring resistance to
cefepime). ESBL producing organisms by definition
are resistant to oxyimino-cephalosporins (ceftriaxone,
cefotaxime, ceftazidime) and aztreonam, so these
antibiotics should never be used, even if in vitro tests
show sensitivity to one or several of them. Cefepime
and piperacillin/tazobactam may show in vitro activity
but they tend to produce an inoculum effect, decreasing
their efficacy with increased inoculum of bacteria from
10X5 to 10X7 colony forming units [11,35], and their
use should be discouraged. Carbapenems are associated
with the best results, but cephamycins, aminoglycosides
and floroquinolones can also be used [10].
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AMP-C B-lactamases (group C B-lactamases) were
originaly encoded on the chromosomal genes in
Enterobacter spp, Proteus, Citrobacter spp., Mor-
ganella morganii, Serratia marcescens and etc.
Chromosomal AMP-C B-lactamase can be inducible
(by different B-lactam antibiotics) or noninducible
(derepressed) - producing large amounts of enzymes
constantly. During the evolution, these genes were
transferred to plasmids and via them were spread to
other organisms - Klebsiella spp., Escherichia coli,
Salmonella spp and etc. Plasmid encoded AMP-C
genes are derepressed, producing broad spectrum re-
sistance not only to oxyimino-cephalosporins but also
to cephamycins and are not inhibited by clavulanic
acid. The latter two properties distinguish AMP-C
from ESBL. Induced resistance is very difficult to de-
tect by current microbiologic methods, and treatment
failure can occur during therapy despite initial report
of in vitro sensitivity to these antibiotics. AMP-C
producing organisms remain susceptible to cefepime.
Carbapenems are the best choice for treatment of these
infections [25].

Carbapenemases have the broadest spectrum activity
among all B-lactamases. They confer resistance to all
cephalosporins (including cephamycins), aztreonam
(except for metallo-B-lactamases) and carbapenems.
There are two basic groups of these enzymes: 1. class
B P-lactamases (metallo-carbapenemases) of IMP,
VIM, SPM and GIM families, which use zinc ion at
the active site and are inhibited by EDTA, 2.Class
A (KPC family) and class D (OXA family) serine
containing carbapenemases. These genes are now
transferred to plasmids, facilitating their interspecies
spread. IMP metallo-p-lactamase is mainly confined
to Pseudomonas aeruginosa, OXA carbapenemase
to Acinetobacter baumannii and KPC to Klebsiella
pneumoniae [30]. The literature on the treatment
options for carbapenemase producing organisms is
rather limited. Potential options include aminogyco-
sides, floroquinolones, colistin, tigecycline. Metallo-
B-lactamase producing bacteria can be susceptible
to aztreonam too. Detection of carbapenemases by
conventional methods can be a problem. Imipenem
MICs of KPC-producing K. pneumoniae can often be
as low as 2 [22] (susceptible MIC range is 4 and less),
thus producing falls sense of security.

The transfer of these highly resistant genes (ESBL,
AMP-C, carbapenemases) from chromosomes to
plasmids enabled them to spread very rapidly, not only
by clonal expansion, but also through interspecies
© GMN

dispersion, increasing exponentially the proliferation
of MDR gram negative organisms. The deficiencies
in laboratory methods of identification and scarce
treatment armamentarium for these infections make
the problem especially hazardous.

Unfortunately the rapid spread of MDR organisms is
accompanied by severe shortage of newly developed
antibiotics on pharmaceutical market [32]. Pharma-
ceutical companies are shifting their interest towards
more profitable medications required for chronic
conditions, as opposed to antibiotics which usually
are used for short periods of time. It is becoming more
and more difficult to treat these infections especially
when empiric antibiotics are required, before the mi-
crobiological culture results are available. This results
in delay of effective therapy. Reports have shown the
vital importance of timely administration of effective
antibiotics. Excessive mortality was found to be asso-
ciated with delay of appropriate antibacterial therapy
in studies of ventilatory associated pneumonia (VAP)
[20] and severe sepsis [9]. Hence it is especially im-
portant to use more efficiently the existing resources
to maximize the positive clinical outcome.

We need to take advantage of pharmacokinetic and
pharmacodynemic properties of antibiotics. Con-
centration dependent antibiotics (aminoglycosides,
floroquinolones and daptomycin) should be dosed
with the highest possible dose within the therapeutic
window, in order to achieve high serum peak levels.
The higher Cmax (maximal serum concentration of
the drug)/MIC ratio, is associated with better results
[2]. The frequency of dosing can be reduced to once
a day in most instances, since these drugs have post-
antibiotic effect, enabling them to suppress bacterial
growth even several hours after their clearance from
the blood. Once a day dosing was associated with
lower toxicity and better convenience then conven-
tional ways of administration [3]. In contrast, to be
effective, time dependent antibiotics (penicillins,
cephalosporins, carbapenems, macrolides etc.) need
to achieve concentrations above MIC for sufficient
amount of time (at least 40-50% of the time). The
magnitude of the concentration is not that impor-
tant as long as it stays above the MIC. This can be
accomplished either by more frequent dosing or
continuous infusion. This method of administration
may possibly target MDRO strains with MICs in in-
termediate resistance range, when there are no other
fully active antibiotic options. Some studies have
shown positive effect [13,29], while others were not
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very encouraging [8,25]. The magnitude of antibiotic
penetration in tissues should also be considered. For
example, floroquinolones achieve much higher con-
centration in lung tissues [17] and urine [28] then
in plasma and this may be beneficial in treatment of
pathogens with relatively high MICs. Tissue pen-
etration may be one reason why linezolid was found
to be superior to vancomycin in treating of MRSA
nosocomial pneumonia [31]. Another reason could
be pharmacokinetic and pharmacodynemic proper-
ties of vancomycin: treatment of MRSA pneumonia
is associated with better response when 24 hour area
under the concentration-time curve (AUC24)/MIC
ratio is >400 [21]. To achieve this for MRSA strains
with 1.5-2 MICs, vancomycin trough level should
be at least 15-20 mg/L, and for VISA strains 30-40
mg/L may be required [29]. Such high levels are
often associated with toxic side effects and may not
be achievable. Thus, the use of alternative antibiotics
(e.g. linezolid, Tigecycline) should be considered. In
serious infections (e.g. endocarditis and meningitis) the
use of bactericidal antibiotics are supported by some data
[7]. Since certain antimicrobials are characterized with
excessive bactericidal activity (e.g. daptomycin), [23]
it may be prudent to use them as a first line antibiotics
in serious, lifethreatening infections. Numerous studies
have evaluated potential synergistic effects of different
antibiotic combinations (e.g. B-lactams, aminoglyco-
sides, rifampin, polymyxins). There is some evidence
to support the idea that combination therapy may be
clinically effective [16,26,37,38].

In conclusion, the rising numbers of nosocomial
infections, with increasingly prevalent MDROs, pres-
ent significant challenge to physicians. New types of
antibiotics are drastically needed to fight resistant
infections. Creative approach to existing antibacte-
rial therapy is to be considered also. More sophisti-
cated microbiologic methods, to rapidly identify the
MDROs are required as well.
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SUMMARY

IMPORTANT ASPECTS OF NOSOCOMIAL
BACTERIAL RESISTANCE AND ITS MAN-
AGEMENT

Kandelaki' G., Tsertsvadze'”? T., Macharashvili' N.,
Esugbaia' M., Gogichaishvili' Sh.

'Infectious Diseases, AIDS & Clinical Immunology
Research Center, Thilisi, Georgia, *Iv. Javakhishvili
Thilisi State University

The article reviews management of nosocomial
bacterial resistance aspects. Nosocomial infections
are associated with substantial morbidity, mortality
and cost. During the last several decades multi-drug
resistant organisms increased in number consider-
ably. Methicillin-resistant staphylococcus aureus,
Vancomycin-intermediately resistant staphylococcus
aureus and fully vancomycin-resistant staphylococcus
aureus evolved as a consequence of methicillin and
vancomycin use. The introduction of third genera-
tion cephalosporins were followed by emergence of
extended spectrum and AMP-C B-lactamases among
gram negative bacteria, and carbapenems were tar-
geted by carbapenemases. The poor diagnostic yield
of current microbiologic methods in identifying
certain resistant organisms, combined with decreas-
ing numbers of newly developed antibiotics pose
a significant challenge to physicians. We reviewed
some of the approaches which can be followed to
maximize the positive clinical outcome in patients
with resistant nosocomial infections, using currently
available antibiotics. More sensitive microbiological
methods and new types of antibiotics are needed to
adequately address the problem in the future.

Key words: infection by the nosocomial pathogens,
nosocomial infections, multi-drug resistant organisms,
carbapenemases, Methicillin-resistant staphylococcus
aureus, Vancomycin-resistant staphylococcus aureus.
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BryTpubonsHIYHbBIE WH(PEKINN TPEACTABIAIOT CO-
0011 OBICTPO Pa3BUBAIOIITYIOCS TPOOIEMY B MEIUIIHE.
OHnu CBSI3aHBI C BRICOKOW 3200JI€BAEMOCTRIO U CMEP-
THOCTBIO, a TaK)K€ CYIIECTBEHHBIMH 3aTpaTraMu. 3a
MTOCJICAHNE JIECATHIICTHS 3HAYUTEIFHO YBEIHUYHIIOCH
YHUCIIO JIEKAPCTBEHHO-PE3NCTEHTHBIX OPTaHU3MOB.
YCTOMUMBBIN K METHUITMIIMHY 30JIOTUCTBINA cTaduiio-
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KOKK, CPEJIHE PE3UCTEHTHBIN U MOJHOCTBHIO yCTOM-
YUBBIA K BaHKOMHIIMHY 30JOTHCTBHIA CTA(UIOKOKK
Pa3BUIIMCH KaK CJIEACTBHE IPUMEHEHHUS] METULIMIMHA
Y BAaHKOMUIIMHA. BHeIpeHue TpeThero nokoyieHus 1ie-
(haI0CIIOPUHOB COMPOBOXKIATIOCH MOSIBIICHUEM OeTa-
JakTamas pacuuperHoro crnekrpa 1 AMP-C Gera-
JaKkTama3 Cpeau TpaMOTpULIATENbHBIX OakTepuid,
IpUu 3TOM KapOameHeMbl ObLIM HEHTPaTU30BaAHBI
kapOaneHeMazamu. OrpaHM4eHHBIE THATHOCTHU-
YeCKUEe BO3MOXXHOCTH COBPEMEHHBIX MUKPOOHO-
JOTUYECKUX METOIOB B 00JaCTH MICHTU(DUKAIINH
HEKOTOPBIX YCTOMYMBBIX OPraHHU3MOB, a TaKKe
3aMe/JIeHue TeMIIOB TOSIBICHUS HOBBIX aHTHOHO-
THUKOB TPEJCTABISIIOT OO0 3HAYMTENbHBIN BHI30B
Juist Bpauei. Llenpro ucciieoBaHus Obljla MaKCHMH-
3alMs MOJOKUTENbHBIX KIMHUYECKUX PE3yJIbTaToB
y MaIlMeHTOB CO CTOMKUMHU BHYTPUOOJIbHUYHBIMHU
UH(EKIUSIMH C TIOMOILBIO JOCTYITHBIX B HACTOSIIEE
BpeMsi aHTHOMOTHKOB. M cciienoBanme mokasaio, 4To
JUTSL aJICKBAaTHOTO PEIICHUsI ATON MPoOIeMbl He00X0-
JIMBI OOJIee UyBCTBUTEIILHBIE MUKPOOHOIOTHUECKHUE
METOJIbI I HOBBIC TUITHI aHTHOUOTHKOB.

PREVALENCE OF HEPATITIS B AND C AMONG HIV POSITIVE PATIENTS
IN GEORGIA AND IT'S ASSOCIATED RISK FACTORS

Badridze! N., Chkhartishvili' N., Abutidze' A., Gatserelia' L., Sharvadze'? L.

'Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia,
’Iv. Javakhishvili Thilisi State University, Thilisi, Georgia

HIV is one of the most serious health care problems
in the world. Base on World Health Organization
(WHO) and Joint United Nations Program on AIDS
(UNAIDS) data, at the end of 2007 approximately
33.2 mln people are infected with HIV [11,12].
Prevalence of Hepatitis B and C is much higher in the
world. Hepatitis B is one of the infections, which has
a leading role on developing liver diseases worldwide
[8,9]. According to the UNAIDS about 350-400 mln
persons have a chronic Hepatitis B [8,9]. Hepatitis B is
mostly spread among 20-50 years old population. Like
Hepatitis B, prevalence of Hepatitis C is high among
general population in the world. WHO estimates that
about 180 mln people (3% of the world’s population)
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are infected with Hepatitis C virus. There are about 4
million carriers in Europe alone [12].

Georgia belongs to the countries with a low HIV
prevalence. At the end of 2007, prevalence rate of
HIV infection is 25.63 and incidence rate is 6.82 per
100 000 population. Since 2004 Georgia has 100%
access to universal treatment and care of HIV patients
(all HIV positive people who are in need of ART
by WHO protocols are under the treatment), which
is the one reason that prevalence of HIV increased
about 2.5 times from 2004 [1]. The major route of
transmission is drug injection, followed by sexual
contacts. According to statistics last years transmis-
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sion of HIV infection by sexual contact started to
increase (Figure 1).
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Figure 1. Percentage of HIV Transmission by Route
of Transmission (2001-2008 years)

Source — Infectious Diseases, AIDS and Clinical Im-
munology Research Center (2008)

At the end of 2007, among registered HIV positive
people 59.6% were infected by injecting dugs, 35.8%
by sexual contacts (33% heterosexual and 2.8% ho-
mosexual contacts), 2.6% by vertical and 0.6% by
blood and blood product transmission. In 1.4% the
route of transmission is unknown [1].

Like other countries, prevalence of Hepatitis B and C
in Georgia is relatively high compare to HIV infection.
According to National Center for Diseases Control
and Public Health (NCDCPH) incidence rate of Hepa-
titis B and C in 2006 was 20.1 and 24.2 per 100 000
population. Increase rate of both viral hepatitis (B and
C) was observed in last years (Figure 2).
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Figure 2. Incidence rate of Hepatitis B and C in
Georgia (2000-2006)
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Source NCDCPH (2007)

Epidemiological surveillance data, done by AIDS
Center in 2003-2004, showed that prevalence of
HCYV in Georgia among general population reached
6.7%. Prevalence of HCV was 10 times higher (68%)
among injecting drug users (IDUs) compare to general
population [10]. Prevalence of HBsAg and Anti HBc
(total) among adult general population were 1.8% and
11.4% accordingly [8]. Like HCV infection, HBV is
more concentrated among IDUs (Prevalence of HB-
sAg among drug users was 11.9%, and the prevalence
of anti HBc (total) - 63%). (Figure 3).
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Figure 3. Prevalence of Hepatitis B (HBsAg) and
Hepatitis C Viruses Among Different Risk Groups of
Georgia (2003)

As it is known, way of HIV and viral hepatitis B and C
is similar and viruses can be transmitted by using con-
taminated medical equipment, blood or blood products
transfusion, by vertical way from infected mother to
child and through sexual contact with infected patients.
Although, it is acknowledged that transmission of Hepa-
titis C by heterosexual contact is less then 2% among
monogamous partners. The rate of HCV transmission
through heterosexual contact can be increased to 4-6%
among people, who have multiple sex partners or have
sexually transmitted infections (STIs) [3,7].

Because of common way of transmission, co-infection
with HIV /HBYV, and HIV/HCYV is quite common and
is the major public health, social and economic prob-
lem worldwide. Prevalence of HIV/HBV co-infection
reaches 10% worldwide [4,7]. Risk of transmission
is mostly associated with injection drug use and un-
protected sex. HIV/HCV co-infection is different to
different countries. In US it varies from 15-30% and
in Europe from 23-47% [7].
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Treatment and care of HIV patients co-infected with
HBYV or HCV is more complicated and need advanced
management strategies [5-7].

To identify prevalence of HIV/HBV and HIV/
HCV co-infection in Georgia, Infectious Dis-
eases, AIDS and Clinical Immunology Research
Center (IDACIRC) conducted the cross-sectional
study among newly diagnosed HIV positive
patients.

Design of the study was cross-sectional. Selection
of study participants continued for 5 months. Study
participants were recruited from IDACIRC Voluntary
Counseling and Testing (VCT) unit (according to the
National AIDS Prevention program protocols, volun-
tary counseling is offered to all clients, who would
like to undergo testing on HIV).

Study participants inclusion criteria were: HIV posi-
tive status, verified by Western Blot method, age -18
year and alder and voluntary participation. Testing on
HIV was done by ELISA method (Vironostica HIV
Uni-Form II Ag/Ab, bioMerieux, Netherlands) and
for confirmation was used HIV BLOT 2.2 (Western
Blot Assay, Vironostica).

From 191 HIV positive patients, who were diagnosed
with HIV infection during study period, 175 agree
to participate and undergo interview. Specially de-
signed questionnaire was developed to identify risk
factors/behaviors of infected patients. Interview was
done privately, in counseling room by trained inter-
viewer. Questionnaire included demographic (sex.
age, gender, marital status) variables, risk factors
of HIV/ HBV/HCV transmission, history of having
STIs, etc.

Interviewed HIV positives were asked to be tested
on Hepatitis B and C. Testing was done by ELISA
method. For Hepatitis C was used following test:
HCV3.0; Ortho, Ortho diagnostics, Germany; for
HBsAg—-HBsAg ELISA, 3.0, Biomerieux, France.
HIV positives, which were screened positively by
ELISA method on HCV, were considered as co-
infected with Hepatitis C, and who had positive
results on HBsAg - as co-infected with chronic
form of hepatitis B.

All data were analyzed using statistical software SAS,
Version 9.1. Descriptive statistics were carried out
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for the study variables. Associations were examined
in bivariate and stratified analysis. Prevalence Ratios
(PR) with respective 95% Confidence Interval (CI)
were calculated.

Demographic characteristics: Mean age of par-
ticipants was 36 (SD 8.29). Participants mostly were
male (71.43%). Sixty six percent of HIV positive
participants were married, 2.91 were widow, 3.49
were divorced and 27.33 were single.

Mode of HIV transmission and its associated risk
factors: By mode of HIV transmission 53.71%
were infected by drug injection (all male);
43.43% by hetero and 2.29% by homo sexual
contacts. In one case (0.57%) route of transmis-
sion was unknown. None of homo or heterosexu-
ally infected HIV positive respondents reported
history of drug use.

Mean age of first drug use was 21 year (min — 16; max
- 26 year). Most frequently used drugs were Subutex
(62%) and Heroine (28%). Sixty seven percent of
IDUs reported usage of share needles or syringes and
more then 43% of participants reported having more
than 1 sex partner during last 2 years. Unprotected sex
with non regular partners was reported among 45.3%
of HIV positives (Figure 4).
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Figure 4. Percentage of High Risk Behavior among
HIV Positives

Prevalence of HCV among HIV positives and its
Associated Risk Factors. Prevalence of Hepati-
tis C among HIV positive patients still remains
high and is 48.57%. Male were more likely to be
co-infected with Hepatitis C compare to female
HIV positives (60.80% and 18% accordingly).
(Table 1).
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Table 1. Prevalence of Hepatitis C among HIV positives (By Gender)

HCV- HCV+ Total
Male 49 (39.20%) 76 (60.80%) 125
Female 41 (82.00%) 9 (18.00%) 50

Total 90 (51.43%) 85 (48.57%) 175

Major risk factor of male co-infection was related to drug
use (73.40%, 69/94 IDUs). Male IDUs had about 3 times
more risk to be co-infected with Hepatitis C compare
non IDU male participants (PR 3.25; 95%CI; CL—1.89-
5.26; p<0.01). Risk factor of HCV co-infection among
HIV positives mostly was associated with drug use and
shared needles or other injection equipment. Among 69
HIV/HCV positive IDUs 61 (88.40%) reported needle
share, 64 (92.75%) share of injecting equipment. Sixty
one HIV/HCV positive persons (88.40%) used both
- shared needles and equipment. One HIV/HCV posi-
tive IDU (1.45%), had a history of blood transfusion, 2
(2.90%) undergo surgery and 6 (8.70%) had some kind
of invasive medical manipulations. IDUs, which shared
needles and/or injection equipment had 6.8 times more
risk to be infected with Hepatitis C (PR= 6.8; 95% CI;
1.38-5.43; P=0.02) compare IDUs who had reported
any kind of invasive medical manipulations (including
surgery and blood transfusion). (Figure 5).
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Figure 5. Percentage of High Risk Behavior/Factors
of HCV among HIV Positive IDUs

HIV/HCV co-infection among non IDUs with HIV
was determined in 16 (19.75%) cases. According to
patient’s response (by questionnaire) possible HCV
transmission was related to blood transfusion and/
or invasive medical manipulations (including sur-
gery). Risk of getting HCV was 2.03 times higher
among blood recipients (chi square 95% CI; 1.18-
5.13; P=0.02) compare other medical manipulations
and surgery. It is difficult to speak about signifi-
cance of those results, due to following factors: 1.
Small sample size (number of non IDUs who were
screened on HCV was 81, and HCV positive were
16); 2. Informational bias - as it is known, drug
users, as well as MSM are stigmatized and hidden
population in Georgia, so, HIV positives, which
use drugs could hide history of drug use during
the interview, and reported the history of medical
manipulations or blood transfusion as a reason of
infection; 3. Unknown HCV status of regular sex
partner/spouse.

Gender and age was not a statistically significant fac-
tor for HCV infection (PR 1.26; 95% CI; 0.92-4.02;
p>0.1).

Prevalence of Chronic Hepatitis B (HBsAg) and
its Associated Risk Factors. Prevalence of HBsAg
and anti HBcor (total) was 6.85% and 43.42%
accordingly among all 175 HIV positive respon-
dents (Table 2). Like fir HCV, gender was not a
significant factor for HBV infection (PR 2.00;
95% CI; 0.45-8.80. P>0.1).

Table 2. Prevalence of HBsAg among HIV Positives (Break Down by Risk Groups)

HBsAg- HBsAg+ Total
IDU 86 (91.49%) 8 (8.51%) 94
HETERO 72 (94.74% ) 4 (5.26%) 76
HOMO 4 (100.00% ) 0 (0.00%) 4
UNKNOWN 1 (100.00%) 0 (0.00%) 1
Total 163 12 175
© GMN 57



Data stratification by IDU and non IDU participants
showed, that IDUs were more likely to be co-infected
with Hepatitis B compare non IDUs. Most common
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risk factors was needle and other injecting equipment
sharing. Prevalence of anti HBcor among drug users was
66% and prevalence of HBsAg was 8.51% (Table 3).

Table 3. Prevalence of HBsAg among Male HIV Positives

HBsAg- HBsAg+ Total
IDU 86 (91.49%) 8 (8.51%) 94
Non IDU 29 (93.55%) 2 (6.45%) 31
Total 115 10 125

Age was on of the significant risk factors for HBV
infection among IDUs. Drug users, older than 35,
have more risk of being HBsAg positive compare
IDUs less than 35 years old (PR 1.54, 95%CI; 0.93-
7.23; P=0.02).

Unprotected sex and sexually transmitted infections
(STIs) were other risk factors for Hepatitis B trans-
mission. HIV/HBV co-infection among non IDU HIV
positives was related to unprotected sex. Prevalence
of Anti-HBc (total) among non IDUs was 17.28%
(14/81) and prevalence of HBsAg was 4.94% (4/81).
Blood transfusion and medical manipulations were
not statistically significant variables for HBV co-
infection.

Prevalence of HBsAg/HCV among HIV positive pa-
tients and its associated risk factors. Prevalence of
co-infection with both HBsAg and HCV was 5.14%
(9/175). Transmission of viral hepatitis B and C
was strongly associated with unsafe drug injection
(88.88%). In one case reason of Hepatitis transmission
could be blood transfusion.

Results and their discussion. National response
to HIV/AIDS in the county achieved a significant
progress during last years. Development and use of
different national guidelines for HIV and viral hepa-
titis co-infection treatment is one of the successes for
appropriate care and treatment.

Realization of such important programs as HIV pre-
vention of mother to child transmission (PMTCT)
and methadone substitution, as well as development
of outreach programs for IDUs is one of the major
piece to achieve universal access on HIV prevention,
care and treatment and support.

Besides prevention interventions, which are done in
the country, prevalence of Hepatitis B and C, and HIV/
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hepatitis co-infection is high. Prevalence of Hepati-
tis C among HIV positive patients is 48.57%. Male
were more likely to be co-infected with Hepatitis C
compare female (60.80% and 18% accordingly). Drug
users had 3.25% times more risk to be infected with
Hepatitis C compare non IDUs. Mostly transmission
of HIV was strongly related to HCV transmission and
was associated to drug use.

Prevalence of chronic Hepatitis B was about 4 times
higher among HIV positive persons compare to gen-
eral population. Study results showed that prevalence
of HBsAg among IDUs was 8.51% and 5.26% among
non IDU HIV positives.

Risk of Hepatitis B and/or C transmission is mostly
associated with drug use and high rate of sexually
transmitted infections. Risk factors of co-infection
with hepatitis among non drug users are mostly related
to unprotected sex (for HBV) and blood transfusion
and other medical manipulations (for HCV). As
we mentioned above, it is difficult to speak about
significance of HCV transmission through medical
manipulations because of small sample size and pos-
sible informational bias. Further studies are needed
to state in what percent HCV can be transmitted by
nosocomial way in Georgian Health Care System.

Increase quality of universal precautions, routine
counseling and testing of most at risk population
(MARPS - IDUs, MSM, sex workers etc), increase
number of VCT units, expand of: methadone substitu-
tion treatment, vaccination of vulnerable population
on Hepatitis B, outreach work with hard to reach
population will be a good prevention of HIV as well
as hepatitis transmission.

Implementation of routine screening of MARPS on
HIV and all HIV positive patients on Hepatitis B and
C is one of the best strategies for identification of co-
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infected patients, and for further effective treatment
management. Implementation of those activities will
prevent transmission of HIV and Viral Hepatitis and
in a same time helps already co-infected patients for
better treatment, care and support, which is one of the
priorities of Georgian Health Care Sector.
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SUMMARY

PREVALENCE OF HEPATITIS B AND C AMONG HIV POSITIVE
PATIENTS IN GEORGIA AND IT’S ASSOCIATED RISK FACTORS

Badridze! N., Chkhartishvili' N., Abutidze! A., Gatserelia' L., Sharvadze'? L.

!Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia,
’Iv. Javakhishvili Thilisi State University, Thilisi, Georgia

The aim of the study was to determine the prevalence
of hepatitis B virus (HBV) and hepatitis C virus
(HCV) co-infection among HIV positive patients, to
identify most relevant risk factors of co-infection and
develop preventive interventions.

Study participants were voluntary individuals 18 years
of age or older recruited from AIDS Center VCT unit in
Thilisi, Georgia. Eligibility criteria of participants were:
HIV positive result confirmed by western blot; age; and
voluntary participation. Total 175 patients undergo inter-
view with specially designed questionnaires. Most of the
participants were male (71.4%), age range of HIV positives
varied from 20 to 77 years old. Prevalence of HCV among
HIV positive patients is high. Almost half (48.57%) HIV
positive patients are co-infected with HCV. Men were more
likely than women co-infected with HCV (60.80% and
18% accordingly). Major risk factor of male co-infection
was related to drug use, needle and injection equipment
sharing. Prevalence of HCV among injecting drug users
was (73.40%). Drug users had 3.25 times more risk (PR
3.25; 95%CI; CL— 1.89-5.26; p<0.01) to be infected with
HCV compare non IDUs.

© GMN

Prevalence of being infected with HBV (Anti-HBc)
among HIV positives was 43.42% (76/175) and the
prevalence of Chronic HBV (HBsAg positive) was
6.86% (12/175). Prevalence rate of HBsAg among
IDUs was 8.51% and among non IDU participants
5.26%. Triple infection (HIV, Hepatitis C and chronic
form of Hepatitis B - HBsAg) was among 9 patients
(5.14%). Infections were associated with injection
drug use (88.88%) and mostly were related to share
of needles/syringes and other injecting medical equip-
ment. Transmission of HBV and HCV by sexual
contact was not observed among those 9 participants.
High risk behavior among HIV positive participants
mostly related to drug use and unprotected sex with
non regular partners. Other risk factors for Hepatitis
transmission were associated with invasive medical
manipulations, blood transfusion, surgery, abortions
and etc. None of cases of HIV, or Hepatitis (B, C)
transmission through medical manipulations can be
documentary proved based on those research data.

Key words: hepatitis B virus and hepatitis C virus
co-infection, HIV, HCV, HBV.
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'Hayuno-npaxmuueckuii yenmp unpexyuonnvix 3a-
oonesanuu, CIIH/a u Kiunuyeckot uUMMyHORO2UU,
Tounucu; *Tounuccuxii 20Cy0apcmeennbiil yHu-
sepcumem um. Hs. Jicasaxuweunu, meouyuncruil
¢axynomem

Lenpro nuccnenoBanus SIBUIOCH ONMpPENEICHHUE pac-
npocTpanenus BupycHoro remnatuta B u C cpenun
BUNY-n03UTUBHBIX IALIMEHTOB B I py3uu, BbISBICHUE
HanOosiee BaXXHBIX PHUCK-(PaKTOpOB, CBA3AHHBIX C
KOMH(EKIUAMU U pa3paboTka Mpo(uIakTHIeCKUX
MEpONPUATHH.

Uccnenosans! nuna (n=191) B Bo3pacte 18 net u
cTapimue, KOTOpble JOOPOBOJBHO MPOXOAUIN HH-
TEPBBIO C KOHCYJIBTAHTOM, 3aIIOJIHSJIN CIIEHHAIBHO
JUIL HUX COCTaBJIEHHBIN BonpocHUK. Kpurepusmu
s ydactus aBisuiich BUY-no3uTHBHBINA AUMArHo3,
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MOATBEPKICHHBI METOOM MMMYHOOJIOTHHTA, BO3-
pact u nodpoBosbHOe yuacTtue. [1o maHHBIM Hccie-
JIOBaHUsI pacnpocTpaHeHHocTh renaruta C cpeau
BUY-m1o3uTHBHBIX HalueHToB cocTaBmia 48,57%.
Myxuunbl ObuTH O0J1ee ckiIoHHBI (60,80%) K 3a00I1€e-
BaHUI0, 4eM keHIINHBI (18%). OcHOBHOM NpuYHHOI
3apakKeHUsl Cpeid MY)KUHMH SIBUIIOCH YIOTpeOiIeHue
UHBEKIIMOHHBIX HapKoTUKOB (73,40%). Jluma, xoto-
pBie YIoTpeOsud HApKOTHKH U TOJIb30BAJIUCH T.H.
OOIIMMH UTJIaMH, ITIPUIIAMH U IPYTUMH UHBEKIH-
OHHBIMHU MaTepuaiamMu umenu Ha 3,25% Oombiie
pucka 3apaxeHus renatutoM C MO CpPaBHEHHUIO C
TeMHU, KTO He ynoTpeossii Hapkotuku (PR-3.25; 95%
CI:1.89-5.26; P<0.01). Ipyrumu puck-(akTopamu
3apakenusi renatutoM C (Cpeau pecroieHTOB, KOTO-
pble He YNoTpeOsuin HApKOTHKH) ObUTH WHBA3MBHBIC
MEJMIHCKIE MaHUITYJISIMKI, TIepeMBaHue KPOBH U
NPOIYKTOB KPOBHU, XUPYPrUUECKHE BMEIIATENBCTBA 1
aboptel. PacnipocrpanenHocts renaruta B (anti HBe)
cpemn BUY-niosutueHbIX gocturia 43,4%. Koundek-
1 BUY n xponnueckue Gpopmel reniaruta B (HBsAg
HOcHTeI M) ObLIM 0OHApY)eHbl y 6,86% (12/178) BUY
MO3UTHBHBIX NAIMEHTOB. PUCK-(akTopamu 3apaskeHust
renatuToM B kak u npu xouHdpekimu BUY/renarnra
C, sBisttoTcst ynorpeOieHne HapkOTHKOB, a TaKkKe He-
3alIUIICHHbIC TIOJIOBBIE KOHTAKTHI C HEPETY/SPHBIMH
HapTHEpaMU U BBICOKOE paclpoCTpaHeHue Ooe3HeH,
NIepEe/IaBaeMbIX TTOJIOBBIM ITyTEM.

ORAL LESIONS IN HIV-POSITIVE PATIENTS IN GEORGIA

Kakabadze T., Rukhadze N., Mshvidobadze K., Lomtadze M., Kandelaki G.

Infectious Diseases, AIDS and Clinical Immunology Research Center, Tbilisi, Georgia

HIV infection is a major global health problem affect-
ing developing and developed countries alike. The oral
manifestations are common in HIV infected patients,
and often influence the debilitating general health status,
worsens prognosis of the disease, and might be used as
a diagnostic tool in the monitoring of the immune status
of'the patient [9,12]. Oral lesions in HIV infection have
been well documented in developed countries, but there
are fewer reports on oral lesions in HIV infected patients
from developing countries.
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Many HIV infected subjects are presented with at least
one manifestation in the oral and perioral area [7,11].
In addition, the occurrence of these lesions indicate a
greater susceptibility for opportunistic infections and
a great possibility of rapid progression to AIDS [4].

The CD4+ count and viral load have been used lately
as the most important laboratory parameters to evaluate
the evolution of the disease. Several studies have been
focused on the correlation between oral lesion prevalence
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and the laboratory parameters such as CD4+ cell count
and viral load in HIV/AIDS patients, showing a strong
association between the oral lesions, low CD4+ count
and high viral load, postulating that they might be used
in monitoring of progression of the disease, as well as
effectiveness of antiviral therapy [6,13].

The investigations have reported that the CD4+
count less than 200 cells/mm3 and viral load higher
than 10.000 c¢/ml in association with other fac-
tors - tobacco consumption, poor oral hygiene and
xerostomia, can facilitate the occurrence of oral
lesions in HIV patients [1,2,5,8,10,13].

Materials and methods. The investigation was con-
ducted at the Infectious Diseases, AIDS and Clinical
Immunology research Center. Patients admitted for
the first time from January 2006 till October 2008
were included in this study. 732 patients satisfied the
entry criteria. 602 (82,2%) were men and 130 (17,8%)
were women.

The HIV/AIDS patients were divided into three
groups: 1. CD4 cell count <200/mm?; 2. CD4 cell
count between the 201/mm3-500/mm?; 3. CD4 ell
count >501/mm?3. The possible correlation between
CD4+ cell count and frequency and severity of mu-
cous membrane diseases was assessed.

In all groups we studied the prevalence of the follow-
ing mucous membrane diseases: oral candidiasis, HIV
associated periodontal diseases, recurrent aphthous
ulcerations, oral hairy leukoplakia, orolabial herpes
simplex infection, human papillomavirus (warty like
lesions) and Kaposi’s sarcoma.

Testing on HIV/AIDS was based on identification of
HIV antibodies by using Vironostica HIV Uni-Form
I Ag/Ab, bioMerieux, The Netherlands by ELISA
with further confirmation by Western Blot method
using HIV BLOT 2.2 Western Blot Assay.

Each HIV positive patient underwent full clinical and
standard laboratory examination.

Blood samples for laboratory examination for the as-
sessment of the stage of HIV disease was obtained at

the same day of patients’ clinical evaluation.

CD4+ cell count was determined by the Becton-
Dickinson FACSCalibur flow cytometer using the
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MultiTEST CD3 FITC/CD8 PE/CD45 PerCP/CD4
APC in erythrocyte-lysed whole blood.

Participants were examined with a dental mirror using
a portable halogen lamp. Oral manifestations were
diagnosed according to presumptive criteria of EEC
clearinghouse classification [3].

Oral candidiasis may present in several clinically
distinct forms: erythematous, pseudomembranous,
and angular cheilitis. Laboratory diagnose of oral
candidiasis was based on the clinical appearance of
the lesion. When the diagnosis was uncertain, culture
on Sabouraud Dextrose Agar was used.

Recurrent aphthous like ulcerations were diagnosed
by any recurrent interruption of the oral mucosa not
attributable to trauma.

Oral (orolabial) herpes lesions caused by herpes
simplex virus (HSV) were diagnosed by vesicular
or ulcerative lesions +/- positive serology for HSV
+/- swab for Tzanck smear.

Keposi’s sarcoma was diagnosed by brown, red, blue
or purple macule, papule or nodule. It has predilection
for hard palate.

Oral hairy leucoplakia presents with vertically corru-
gated, slightly elevated white surface alteration of lateral
or ventral tongue margin that cannot be scraped.

Periodontal disease -this chronic inflammatory process
involving oral flora and affecting the tissues and bones
supporting the teeth can occur in anyone regardless of
HIV status, one particularly severe form (necrotizing
ulcerative periodontitis) and a related condition (linear
gingival erythema) appear to be unique to those with
compromised immune systems.

Human papillomavirus -associated lesions frequently occur
in the oral cavity, including the lips and sides of the tongue.
They are usually raised, dull white and fleshy, smooth or
rough, and may have a cauliflower-like appearance.

In case of unusual clinical presentation biopsies were
performed for definite diagnosis.

Data collection was made using information from

IDACIRC National HIV/AIDS Data Base for the
period January 2006—October 2008.

61



Results and their discussion. The age ranges of
HIV positive patients was 19-59 years. The most
affected age group was — 31-40 years (42%). The
most frequent route of HIV acquisition was injection
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drug use — 456 patients (62%). Other routes recorded
were — heterosexual contacts — 232 patients (32 %),
homosexual contacts — 26 patients (4%) and unknown
rout of transmission 18 patients (2 %).

Table 1. Some Socio-demographic and epidemiological data of HIV patients

Variables
Age, year
<30
31-40
41-50
>51
Unemployed
Employed
Student
Mode of HIV transmission
Injection drug use
Heterosexual contact
Homosexual transmission
Unknown

CD4+ cell count was lower than 200 cells/mm? in
307 (42 %) patients, from 201 to 500 cells/mm? in
293 patients (40 %) and above 500 cells/mm3 in 132
patients (18 %).

The occurrence of oral lesions in the evaluated sub-
jects was 75 % (546 patients). 186 patients (25%) did

No of patients (%)

183 (25 %)
307 (42 %)
168 (23 %)
74 (10 %)
352 (48 %)
342 (47 %)
38 (5 %)

456 (62%)
232 (32%)
26 (4%)
18 (2 %)

not exhibit any oral lesions.

Furthermore in the present investigation, the preva-
lence of two or more simultaneously exhibited types
of lesions were as following: three types of lesions
were detected in 45 patients (6%) and two types of
lesions were detected in 245 patients (33%).

Table 2. Relation between HIV patients CD4 cell count and
number of simultaneously exhibited types of lesions

n - . —
CDh4 celclse/lnll nfsount, No of( E/Stlents No of s1mull::li1(1)¢:losu;?lf. ;);l:il:);ied types of No of patients (%)

3 45 (15)
0-200 307 (42%) 2 145 (47)

1 87 (28)

0 30 (10)
201-500 293 (40%) 2 100 (34)

1 84 (29)

0 109 (37)
501 and more 132(18 %) 1 85 (64)

0 47 (36)

According to the oral lesions identified in the present
study, oral candidiasis constituted the most common
form, representing a 64% (467 patients), followed by
HIV associated periodontal diseases in 216 patients
(30%), recurrent aphthous like ulcerations in 118
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patients (16%), orolabial herpes simplex infection in
50 patients (7%), oral hairy leukoplakia presented in
58 patients (8%), Human papillomavirus(warty-like
lesions) in 37 patients (5%) and Kaposi’s sarcoma in
3 patients (0,4%).
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Fig. Types and distribution of oral lesions in HIV/AIDS patients in Georgia

Most cases of oral lesions appeared in patients with lower CD4+ count.

Table 3. Distribution of oral lesions according to patients’ CD4 + cell count

CD4;rel;:Se;rlrimc3ount, No oi(gttlents Types of oral lesions No of patients (%)
Oral candidiasis 230 (75)
HIV associated periodontal diseases 123(40)
recurrent aphthous like ulcerations 59 (19)

Iﬁz /:;1?:3200 307 (42%) | Oral hairy leucopla 44(14)
Orolabial herpes simplex infection 34 (11)
Human papillomavirus(warty-like lesions) 19 (6)
Kaposi’s sarcoma 3(1)
Oral candidiasis 183 (62)
HIV associated periodontal diseases 76 (26)

201-500 cells/mm® 256 (35%) recurre'nt aphthous. like ul(.:erati(.)ns 52(18)
Orolabial herpes simplex infection 13(4)
Human papillomavirus(warty-like lesions) 14(5)
Oral hairy leucopla 14(5)
Oral candidiasis 54 (41)
HIV associated periodontal diseases 17(13)

More than 501 recurrent aphthous like ulcerations 7(5)

311(42%) ) - . .

cells/mm’ Orolabial herpes simplex infection 3(2)
Human papillomavirus(warty-like lesions) 4(3)
Oral hairy leucopla 0(0)

infection, immunosuppression and decreased CD4
cell counts.

Results of this study provide convincing evidence
that mucous membrane disorders with HIV infec-
tion might serve as an indicator for advanced HIV
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Mucosal manifestations of AIDS patients may appear
atypical, they may be widespread, have prolonged
course and the response to treatment may be poorer
than expected.

The physicians who are taking care of HIV patients
have to be familiar with HIV-associated mucocutane-
ous diseases, their diagnoses, and management.
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SUMMARY

ORAL LESIONS IN HIV-POSITIVE PATIENTS
IN GEORGIA

Kakabadze T., Rukhadze N., Mshvidobadze K.,
Lomtadze M., Kandelaki G.

Infectious Diseases, AIDS and Clinical Immunology
Research Center, Thilisi, Georgia

To study the prevalence of oral lesions in HIV in-
fected patients and its relationship with CD4+ cell
count in Georgia 732 HIV positive adult patients
who were admitted to the Infectious Diseases,
AIDS and Clinical Immunology Research Center
(IDACIRC) since January, 2006 till October, 2008
were evaluated. Each patient underwent full clinical
and standard laboratory examination. CD4+ cell
count was determined by the Becton-Dickinson
FACSCalibur flow cytometer (MultiTEST CD3
FITC/CD8 PE/CD45 PerCP/CD4 APC Reagent).
Socio-demographic data was obtained using a stan-
dard questionnaire at the epidemiology department
of IDACIRC. Oral manifestations were diagnosed
according to EEC clearinghouse classification
(1993). Oral lesions were revealed in 546 patients
(75%). 186 patients (25 %) did not exhibit any
oral complications. The prevalence of two or more
simultaneously exhibited types of lesions was as
follows: three types of lesions were detected in
45 patients (6%) and two types of lesions were
detected in 245 patients (33 %). The investigation
revealed oral candidiasis constituted the most com-
mon form of oral lesions, representing a 64 % (467
patients), followed by HIV associated periodontal
diseases in 216 patients (30 %), recurrent aphthous
like ulcerations in 118 patients (16 %), oral hairy
leukoplakia in 58 patients (8 %), orolabial herpes
simplex infection in 50 patients (7 %), human pap-
illomavirus (wart like lesions) in 37 patients (5%)
and Kaposi’s sarcoma in 3 patients (0,4%). Most
of oral lesions cases were found in patients with
low CD4+ cell count.
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Results of this study provide evidence that mucous
membrane disorders with HIV infection might serve
as an indicator for advanced HIV infection, immu-
nosuppression and decreased CD4 cell counts. The
physicians who are taking care of HIV patients have
to be familiar with HIV-associated mucocutaneous
diseases, their diagnoses, and management.

Key words: oral lesions, oral candidiasis, HIV as-
sociated periodontal diseases, recurrent aphthous,
oral hairy leukoplakia, orolabial herpes, Kaposi’s
sarcoma and HIV.

PE3IOME

3ABOJIEBAHUS CJM3UCTOM OBOJIOUKH
PTA CPEJ1 BUY-UHOULIUPOBHHBIX IIA-
OUEHTOB B I'PY3UHN

Kaxkab6anze T.B., Pyxanze H.3., MuBuno6anze K.b.,
Jomrtanze ML.JL., Kangenaku I /1.

Hayuno-npaxmuueckuil yeump uH@exyuonHuix 3a-
oonesanui, CIIH/[a u kiuHuueckol UMMYHOLOSUU,
Tounucu

Llesbro JaHHOTO UCCIIEI0BaHUS IBUIIOCH OITPENEIINUTD
Koppeisiiuo Mexay BY-accounnpoBaHHBIMU 3a-
0O0JIeBaHUSIMU TIOJIOCTH PTa U a0COIFOTHBIM KOJIHYC-
ctBoM CD4+ xieTok.

B npocniekTHBHOM 0030pHOM HCCIIEZIOBAHIH OL[CHEHBI
732 BUY-n010KUTENbHBIX MAIMeHTa, KOTOPbIe ObLTH
3apeructpupoBansl B Llearpe CI1aa ¢ staBaps 2006 T
110 okTs10pb 2008 . KaxkioMy marueHTy mpoBoaniIoCh
MOJTHOE KIIMHUYECKOE ¥ CTaHJapTHOE J1a00paTOpHOE
obcnenosanue. [Toncuer CD4 + KIeTOK MpOBOAWIN
¢ npumenenuem flow cytometry (MultiTEST CD3

FITC/ CDS8 PE/ CD45 PeCP/ CD4 APC Reagent), a
BupycHas Harpy3ka - RT-PCR (The COBAS TagMan
HIV-1 test). CounanpHo-nemorpauueckue gaH-
HBIE TIOYYEHBI, UCIOJb3Ysl CTaHAapTHBIC BOIIPOCHI
AMUAEMUONIOr0oB HayuHO-TIpakTH4YeCcKOro meHTpa
uH(peknuonubix 3abosneBanuii, CI1M/la u kiuHU-
yeckoil ummyHonoruu. Ilopaxenue nosoctu pra
ObUTO AuarHocTupoBaHo mo kinaccudukanuun ECC
clearinghouse (1993).

[ManmeHTHl OBITM pacupe/eseHbl Mo rPyNnaM 1o
koimuecTBy CD4+ kinetok. 3a0ojeBaHus MOIOCTH
pTa ObuM BhIsBICHBI Y 546-u (75%) nauueHToB, y
186-u (25%) mopakeHUi CIU3UCTOUN TMOJIOCTU pTa
He BbIBsUICHBL. COUeTaHHOE MPOSIBICHUE JBYX WIIN
Oosiee 3a00sIeBaHMI MOJIOCTH PTa PACIPENEIUIOCH
CIIEYIOLIUM 00pa3oM: TpH 3a0osieBaHus y 45-u (6%)
MAaIlMeHTOB, Ba — y 225-u (33%).

Camoii yacToif MpUYMHON MOPaKEHUs CIUZUCTON
TIOJIOCTH pTa SABJAJICS OPAJIbHBIN KaHINI03, 3ape-
TUCTpUpPOBaHHBIN y 467-1 (64%) manmeHToB, Aanee
cnenytor BUU-accounnpoBaHHbIE IEPUOIOHTATIbHBIE
3aboneBanus - 216 (30%), s3BbI mostocTH pra - 118
(16%), «Bonocucras» neikoruiakus - 58 (8%) manu-
eHra, oponaduanbHeli reprec (Herpes Simplex) - 50
(7%) un capkoma Kamomm — 3 (0,4%) narnuenta. B
OOJIBIIIMHCTBE CITy4aeB y MAMEHTOB C MOPaKEHUEM
CJIM3UCTOM 000JIOYKH PTa BBISIBICHO HU3KOE KOJTHYE-
ctB0 CD4+ kieTok.

Pe3ynbTaThl JaHHOTO HCCIIEIOBAHUS TOKA3aIH, YTO
MOPaKEHHS CITM3UCTON 0OOJIOUKH pTa MOTYT CITYKUTh
WHIMKaTOpoM nMMyHonedunmta npu BUY-undeximm.
YcTaHoBieHA KOPPEISLIUS MEKIY KOJTUYECTBOM
CD4+kneTok 1 HopakeHneM TOJIOCTH pTa, YTO TI03BO-
JAT BpadaM BOBPEMsI THarHOCTUPOBATh BO3MOKHEIC
OCJIOKHEHUSI M TIPAaBIIILHO IUIAaHUPOBATh JICUCHUE.
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WORLD HEALTH ORGANIZATION’S HIV/AIDS POLICY AND GEORGIA

GamKkrelidze A.

WHO Country Office in Georgia

The World Health Organization (WHO) is the direct-
ing and coordinating authority on international health
within the United Nations’ system. It is responsible
for providing leadership on global health matters,
shaping the health research agenda, setting norms
and standards, articulating evidence-based policy
options, providing technical support to countries
and monitoring and assessing health trends. WHO’s
objective, as set out in its Constitution, is the attain-
ment by all peoples of the highest possible level of
health. 2008 year marks the 60th anniversary of WHO
as well as adoption of the Universal Declaration of
Human Rights, both most important issues in Global
Health agenda.

WHO takes the lead within the UN system in the
global health sector response to HIV/AIDS. WHO’s
Mission on HIV/AIDS is to achieve the highest pos-
sible standard of health for all people by reducing
the impact of HIV/AIDS on their lives, particularly
reducing: HIV/AIDS incidence, HIV/AIDS-related
morbidity, HIV/AIDS-related mortality, improving
the quality of life of People leaving with HIV/AIDS
(PLWHA). The HIV/AIDS Department provides
evidence-based, technical support to WHO Mem-
ber States to help them scale up treatment, care and
prevention services as well as drugs and diagnostics
supply to ensure a comprehensive and sustainable
response to HIV/AIDS.

WHO HIV/AIDS Programme staff collaborate with
other UN Agencies, Ministries of Health, develop-
ment agencies, non-governmental organizations
(NGOs), health services providers, health-care institu-
tions, people living with HIV and other partners. The
aim is to strengthen all aspects of the health sector
in order to deliver much-needed HIV services. The
WHO HIV/AIDS Department refers specifically to
the unit dedicated to working with HIV/AIDS as op-
posed to the 'Programme' which refers to all WHO
HIV-related work both at headquarters, regions and
countries. In addition to the Department of HIV/
AIDS, more than 30 departments at WHO carry out
HIV-related functions, as part of WHO's global HIV/
AIDS programme. These include sexual and repro-
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ductive health; tuberculosis; blood safety; child and
adolescent health; essential drugs and medicines policy;
disease surveillance; mental health; vaccine and micro-
bicide development; gender and women's health; health
education and substance dependence etc.

International mobilization to combat HIV
1981-1983 — Detection of the first case of HIV/AIDS
and identification of provocative virus;

1986 — Launching of first WHO HIV/AIDS Global
programme;

January 1, 1996 — Establishment of Joint United Na-
tions Programme on HIV/AIDS (UNAIDS);
Millennium Development Goals (MDG) were estab-
lished in 2000;

Declaration of Commitment on HIV/AIDS marked the
beginning of a sea change in the response to AIDS in
2001 (UNGASS Declaration);

The Global Fund to Fight AIDS, Tuberculosis and
Malaria was established in 2002;

The WHO-and-UNAIDS-led ‘3 by 5 initiative in 2003;
United Nations member States endorsed the universal
access in 2005;

In 2005, G8 leaders announced their intention to ...
work with WHO and UNAIDS and other international
organizations to develop and implement a package
of HIV prevention, treatment and care, with the aim
of coming as close as possible to universal access to
treatment for all those who need it by 2010;

June 2006 — UNGAS Summit — Evaluation of UN-
GASS 5 Years achievements;

7 In July 2008 at their Hokkaido Toyko Summit, G8
leaders reaffirmed their commitment to the universal
access goal and also called for enhanced efforts to
address gender inequalities and stigma and discrimi-
nation and to expand access to sexual and reproduc-
tive health services, especially for adolescents and
most-at-risk populations

Universal access means establishing an environment
in which prevention, treatment, care and support in-
terventions are available, accessible and affordable
to all who need them. It covers a wide range of inter-
ventions that are aimed at individuals, households,
communities and nations.
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«To me, this means that no one should die because
they can't get drugs. It means that no one will miss
being tested, diagnosed and treated because there
aren't clinics. It means that HI'V positive mothers will
not unwittingly give a death sentence to their babies.
Their parents will look after them instead of making
them AIDS orphans.

There must be a relentless push to make sure that ev-
eryone who needs testing, counseling, treatment and
care gets it. At the same time we will fully support
every effort to make sure people know how to prevent
HIV infection and are able to do so».

Dr LEE Jong-wook, former DG of WHO, 59th World
Health Assembly, 2006

Recent estimates indicate that the health sector alone
represents at least 55% of the resources required for the
global response to HIV/AIDS. In order to better target
much-needed interventions, the WHO HIV/AIDS Pro-
gramme focuses on five strategic directions:

- Enable people to know their HIV status;

- Maximize the health sector’s contribution to HIV
prevention;

- Accelerate the scale-up of HIV treatment and care;
- Strengthen and expand health systems;

- Invest in strategic information to guide a more ef-
fective response

The Public health Approach is considered for the
implementation of WHO strategies, particularly:

- Ensure the full and proactive involvement of govern-
mental, non-governmental and private sector organiza-
tions and of civil society, especially people living with
HIV including people with most-at-risk of infection;

- Tailor interventions to where the burden of the
disease lies, taking into account the nature of the epi-
demic and the context (e.g., cultural traditions, social
attitudes, political, legal and economic constraints) in
specific settings;

- Create a supportive enabling environment by ad-
dressing stigma and discrimination, applying human
rights principles and promoting gender equity, as well
as by reforming laws and law enforcement to ensure
that they adequately respond to the public health is-
sues raised by HIV and AIDS;

- Offer a continuum of services from those that can
be provided by home and community to those that
require health facilities, all in conjunction with out-
reach to and consultation with community leaders and
members and especially with people living with and
affected by HIV.
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The major operational elements of Public Health Ap-
proach are as follow:

- Identifying an essential package of integrated HIV
prevention, treatment, care and support interventions
to be delivered by the health sector

- Decentralization and integration of health services
Standardization and simplification of protocols and
procedures

- A «clinical team» approach to patient management,
including task-shifting of the routine aspects of patient
management

- Strengthening HIV prevention in health care set-
tings

- Expansion of HIV testing through the routine recom-
mendation of HIV testing in settings with high HIV
prevalence

- Community mobilization to promote HIV testing,
promote prevention, prepare communities for treat-
ment and provide adherence support

- Population-based HIV drug resistance surveillance
and pharmacovigilance

- Free ART at the point of service delivery

- The Model Essential Package of Integrated Health
Sector Interventions for HIV Prevention, Treatment,
Care and Support recommended by WHO is complex of:
- Health facility-based interventions

- Information and education on prevention of HIV
transmission

- Prevention of mother-to-child transmission of HIV
- Prevention of sexual transmission

- Harm reduction for IDU

- Prevention of transmission in health care settings

- Prevention services for people living with HIV/AIDS

- Clinical management of people living with HIV/AIDS

- Community-based Interventions

- HIV testing and counseling

- Community-based prevention

- HIV/AIDS treatment and care

- Community treatment preparedness for both HIV
and TB

- Interventions delivered through outreach to most at-
risk populations (in partnership with other sectors)

- HIV testing and counseling, including HIV preven-
tion outreach to most at-risk populations, including
sex workers, drug users, men who have sex with men,
young people and mobile populations

- HIV/AIDS treatment and care

- National measures needed to support service de-
livery

- Advocacy and leadership

- National strategic planning and programme man-
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agement

- Procurement and supply management

- Laboratory services

- Human resources

- Sustained financing

- HIV and STI strategic information systems

WHO tools to support implementation of the Model
Essential Package are Normative guidelines, Opera-
tional tools, Training and capacity-building materials,
A core information system for facilities and districts
and national programmes, Drug and diagnostic supply
management, Policy guidance and evidence. WHO
recommends the integration of HIV/AIDS into health
services, particularly into Specific Programme or
service areas Primary health care, STI programme,
Maternal and child health, Sexual and reproductive
health, Drug dependence treatment, Harm reduction
services, Mental health, Palliative care, TB services,
Prisons health, Blood transfusion services.

Key WHO partners in HIV/AIDS field are: United
Nations agencies (UNAIDS, UNICEF, WB, UNFPA,
UNODC, ILO, UNHCR, WFP, UNDP, UNESCO);
Bilateral donor and development agencies (CIDA,
OGAC, France/ESTHER, GTZ, Italian Cooperation,
DFID, NORAD, SIDA, AusAID, USAID, Euro-
pean Commission); Private funds and foundations
(GFATM, OPEC, The William J. Clinton Foundation,
The Bill and Melinda Gates Foundation, Other Foun-
dations); Partnership networks (AMDS, HIV Resnet,
Stop Tuberculosis Partnership, [AVI); Community and
faith-based organizations, WHO Collaborating Cen-
ters and other scientific and academic institutions.

The WHO European Region consists of 53 member
states with the total population around 880 million, of
which over 165 million live below the poverty line.
The European Region is now experiencing the fastest
rate of growth of HIV prevalence in any region of the
word with the evidence of increasing transmission of
HIV in several countries. Between 2000 and 2007,
the annual rate of HIV infection has almost doubled,
from 39 to 75 per million populations. The majority
of new HIV infections are still occurring among in-
jecting drug users and men who have sex with men,
while the majority of new HIV infections due to het-
erosexual transmission are among immigrants from
high-prevalence countries. Over 40% of all people
living with HIV/AIDS in Europe are co-infected with
Hepatitis C and over 20% with Hepatitis B.
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In WHO European Region the regional tools and
guidelines have been developed for HIV/AIDS treat-
ment and care, including ART. In 2004, the Regional
Office published HIV/AIDS treatment and care pro-
tocols for the Commonwealth of Independent States.
In 2006, the protocols were revised and expanded to
address the need for normative guidance in the en-
tire European Region. Among the 13 new or revised
protocols are two evidence-based protocols on HIV
co-infection with hepatitis B and hepatitis C, treatment
and care of patients co-infected with TB and HIV,
and a protocol on sexual and reproductive health for
people living with HIV/AIDS. A significant decrease
in the price of antiretroviral drugs was achieved by
end-2005. Grants from the Global Fund for AIDS,
Tuberculosis and Malaria and World Bank loans for
HIV/AIDS programmes are being implemented in
19 Member States, with considerable support from
WHO country teams.

WHO/EURO played a key role in a number of Mem-
ber States in: piloting the successful mobilization
of resources to expand harm reduction activities;
strengthening the involvement of people living with
HIV/AIDS in decision-making and ART service
delivery; supporting the adoption of standardized
evidence-based European treatment regimens and
training service-providers for ART and key prevention
interventions. Pooling knowledge and expertise from
the entire region to create sustained mechanisms for
development of human resources for STI/HIV/AIDS
prevention, treatment and care was the focus of the
WHO/GTZ collaboration on capacity building for
scaling up HIV/AIDS responses. Three Knowledge
Hubs were established: (1) STI/HIV&AIDS surveil-
lance, monitoring and evaluation, Andrija Stampar
School of Public Health in Zagreb, Croatia, http://
www.surveillancezagreb.org; (2) harm reduction for
injecting drug users (Vilnius, Lithuania, http://www.
ceehrn.org/hub; and (3) HIV/AIDS treatment and care
(Kyiv, Ukraine, http://www.aidsknowledgehub.org.

In September 2002, the WHO EURO Regional Com-
mittee adopted a resolution on scaling up responses
to the HIV/AIDS epidemic in Europe which provided
the regional policy framework for the organization for
the years to come. Since February 2004, the European
Union has created significant political momentum
in support of HIV/AIDS efforts in Europe, and has
facilitated the development of a number of relevant
political documents including the Dublin Declaration
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on Partnership to Fight HIV/AIDS in Europe and
Central Asia. Commitments in these declarations and
various EU decisions reinforce the WHO EURO Re-
gional Committee’s Resolution of 2002, providing a
binding framework for action in the EU and its neigh-
bourhood. In 2008 WHO/EURO has summarised the
progress on implementing the Dublin Declaration.
The report draws on continuing efforts conducted by
the United Nations, its agencies, the European Union
and various national bodies in the Region, in accor-
dance with global efforts to harmonize and streamline
monitoring and evaluation activities. It comprises 15
thematic chapters followed by 9 country profiles.

Since Georgia joined WHO on 16 May 1992, the
organization has played an important role in national
health development agenda. WHO opened its first
Liaison Office in Georgia in 1993; in 2005, the name
was changed and its role strengthened when it became
a fully Country Office (WHO CO GEO). The Office
works in close collaboration with the Ministry of
Labour, Health and Social Affairs of Georgia, UN
agencies, governmental and nongovernmental orga-
nizations active in the health care sector on the BCAs
(Biannual Collaborative Agreements) basis.

WHO assisted Georgia to elaborate and implement
its first 1994-95 National Workplan on HIV/ AIDS.
WHO/EURO activities in Georgia consist: The ad-
vocacy and promotion of HIV/AIDS-related WHO
policies, strategies, recommendations, distribution
of WHO publications, press releases, and reports;
The technical assistance to MoLHSA, UN Theme
Group on HIV/AIDS, GFATM, major national and
international stakeholders involved in HIV/AIDS field
in promotion, development and implementation of
evidence based norms and standards. By the support
of WHO seven guidelines and treatment protocols
have been prepared and adopted on different topics
of HIV/AIDS in Georgian language; The technical
assistance in promotion and implementation of 3x5
and Universal Access initiatives in Georgia including
needs’ assessment, planning, management, coordina-
tion, monitoring and evaluation as well as support in
related national capacity building. Support in develop-
ment of consolidated programs, projects, plans and
activities. WHO participated in the preparation of
“Country Response Plans for HIV/AIDS “, “UN joint
response plans for HIV/AIDS”, “TB/HIV national
plan”, applications for GFATM proposals, UNGASS
reports etc.; Support in promotion, planning and car-
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ing out HIV/AIDS related events (World AIDS Day,
AIDS Memorial Day, etc). WHO CO has implemented
training workshops for NGOs working in HIV/AIDS
field in Georgia and published manual in Georgian
language; Collection and analysis of the HIV/AIDS
related epidemiological data, initiate, plan and imple-
ment epidemiological surveys, studies, other relevant
activities and provide all partners with updated infor-
mation; assistance in updating of HIV/AIDS country
profiles on a regular basis. By the financial support
of WHO/EURO in 2007-2008 was carried out the
HIV/Hepatitis coinfection epidemiological study as
well as in 2006 the socio-economic study for HIV/
AIDS in Georgia; Contribution to the improvement
of national HIV/AIDS surveillance system by active
promotion of second generation HIV surveillance,
support in development of relevant national norma-
tive materials and related national capacity building;
Identification of the funding gaps for implementing
HIV/AIDS programmes, developing proposals and
perform intensive fund-raising efforts within donors
and private sector at country level. By the initiative
of WHO CO GEO in 2005 the special conference
on “HIV/AIDS and Private Sector” was organized,
which supported the motivation of business sector for
the investment in HIV/AIDS field in Georgia; About
200 PHC physicians have been trained on HIV/AIDS
early identification issues and appropriate guideline
was published and currently this process continues; In
different fields of HIV/AIDS (epidemiology, surveil-
lance, diagnostic and treatment) around 20 National
and Regional conferences and workshops have been
organized in Georgia and about 400 Georgian special-
ists passed the training courses for capacity building
in and outside country.

REFERENCES

1. WHO/EURO. The work of WHO in the European Re-
gion, 2006-2007. Biennial report of the Regional Director,
2008. www.euro.who.int/InformationSources/Publications/
Catalogue/20080731

2. World Health Organization. www.who.int

3. World Health Organization/Regional Office for Europe.
www.euro.who.int

4. WHO/EURO Data Base Health for All. www.euro.who.int/hfa
5. Health and health Care. Statistics. www.ncdc.ge/W3/
Page4 2 ge.htm

6. Ministry of Labour, Health and Social Affairs of Georgia.
www.moh.gov.ge

7. Georgia Human Development Report 2008. www.undp.org.ge
8. Matic S., Lazarus J., Donoghoe M. HIV/AIDS in Europe,
Moving from deathsentence to chronic disease manage-

69



ment, edited by World Health Organization: 2006.

9. Towards Universal Access, Scaling up priority HIV/
AIDS interventions in the health sector, Progress Report,
World Health Organization: 2007.

10. Progress on implementation the Dublin Declaration
on Partnership to Fight HIV/AIDS in Europe and Central
Asia, World Health Organization, Regional Office for
Europe: 2008.

11. Priority Interventions, HIV/AIDS prevention, treatment
and care in the health sector. World Health Organization,
HIV/AIDS Department, August 2008.

12. World Health Organization in Georgia, Brochure in press.
13.Gamkrelidze A. Presentations on WHO HIV/AIDS
Policy Meetings in 2005-2008.

SUMMARY

WORLD HEALTH ORGANIZATION’S HIV/
AIDS POLICY AND GEORGIA

Gamkrelidze A.
WHO Country Office in Georgia

WHO takes the lead within the UN system in the
global health sector response to HIV/AIDS. Recent
estimates indicate that the health sector alone repre-
sents at least 55% of the resources required for the
global response to HIV/AIDS. In order to better target
much-needed interventions, the WHO HIV/AIDS
Programme focuses on five strategic directions:
Enable people to know their HIV status;

Maximize the health sector’s contribution to HIV
prevention;

Accelerate the scale-up of HIV treatment and care;
Strengthen and expand health systems;

Invest in strategic information to guide a more effec-
tive response.

The European Region is now experiencing the fastest
rate of growth of HIV prevalence in any region of the
word with the evidence of increasing transmission of
HIV in several countries. In WHO/EURO was devel-
oped 13 new or revised evidence-based protocols on
HIV/AIDS prevention, treatment and care including
co-infection with hepatitis B and hepatitis C, with TB,
and a protocol on sexual and reproductive health for
people living with HIV/AIDS.

WHO assisted Georgia to elaborate and implement
its first 1994-95 National Workplan on HIV/ AIDS.
WHO/EURO activities in Georgia consist: The ad-
vocacy and promotion of HIV/AIDS-related WHO
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policies, strategies, recommendations, distribution
of WHO publications, press releases, and reports;
The technical assistance to MoLHSA, UN Theme
Group on HIV/AIDS, GFATM, major national and
international stakeholders involved in HIV/AIDS
field in promotion, development and implementa-
tion of evidence based norms and standards. By the
support of WHO seven guidelines and treatment
protocols have been prepared and adopted on differ-
ent topics of HIV/AIDS in Georgian language; WHO
participated in the preparation of “Country Response
Plans for HIV/AIDS “, “UN joint response plans for
HIV/AIDS”, “TB/HIV national plan”, applications for
GFATM proposals, UNGASS reports etc.; Support in
promotion, planning and caring out HIV/AIDS related
events (World AIDS Day, AIDS Memorial Day, etc). By
the financial support of WHO/EURO in 2007-2008 was
carried out the HI'V/Hepatitis coinfection epidemiologi-
cal study as well as in 2006 the socio-economic study
for HIV/AIDS in Georgia; In different fields of HIV/
AIDS (epidemiology, surveillance, diagnostic and treat-
ment) around 20 National and Regional conferences and
workshops have been organized in Georgia and about
400 Georgian specialists passed the training courses for
capacity building in and outside country.

Key words: HIV/ AIDS, WHO/EURO activities in
Georgia.

PE3IOME

MOJUTUKA BCEMUPHOI OPTAHU3AILIUA
3APABOOXPAHEHHUA 11O BUY/CIINy U
I'py3us

TI'amkpeanaze A.T.

Bcecemupnas Opeanuzayus 30pasooxpanenus, peauo-
Hanvuwlll ouc 6 I pysuu

B xauecTBe pyKOBOJSAIIEr0 M KOOPAUHUPYIOLIETO Op-
raHa B 00J1aCTH MEXIYHAPOAHOTO 3IPaBOOXPAHEHHUS
Bceemupnas Opranuzanus 3apaBooxpanenus (BO3)
B pamkax cuctembl OOH Bo3miapmnsieT modanbHbIe
OTBETHBIE MEPbI CEKTOpa 3ipaBooxpaneHust Ha BUY/
CIInA.

ITo coBpeMEHHBIM OLIEHKAaM TOJIBKO CEKTOp 31pa-
BOOXpPAHEHHUs TNpeJICTaBiIsgeT Kak MUHUMYM 55%
pecypcoB B miobansHoM oTBete Ha BUY/CITU/I. C
nesnbto yiyunienust uarepsennuii BUY/CITU nipo-
rpamma BO3 dokycupyercst Ha ISITH CTpaTerHYecKuX
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HaIIPaBJICHUSIX:
- IIpenocraBneHye BO3MOKHOCTH HACEJIEHUIO y3HATh
cBoii BUY craryc;

- MakcuMuim3anus y4acTust CEKTOpa 34paBooXpa-
HeHus B npeseHuun BIY;

- YckopeHHe pacCIIUpEHHUs JICUEHUs] U yXO0Ja 3a
BUY;

- YcuieHue v pacIlipeHre CUCTEM 3/{PaBOOXPAHEHUS;

- lnBecTrpoBanue B cTpaTernyeckyro HHPOPMAIHIO
C LIeNbI0 00eCTIeUeHUs TYUILIEeTo OTBETA.

EBpornelickuii peruoH B HACTOSIIEE BPEMs [IEPEKUBA-
eT OpIcTpeiimuii poct npeBanenTHoctH BUY no cpas-
HEHUIO C IPyT'MMH pernoHamu mupa. B EBponeiickom
peruoHanbHOoM oduce BO3 Obutu paspadorans! 13
HOBBIX, OCHOBAHHBIX HA JI0KA3aTENbCTBAX, IPOTOKO-
JIOB TI0 MMPEBEHIINH, JiedeH o 1 yxony 3a BUY/CITN/],
BKJTFOYast KOMH(EKIIUH C TYOSpITyIe30M U TeNaTUTaMu,
a TAK’Ke IIPOTOKOJI IO CEKCYalbHOMY U PEIPOAYKTHB-
HOMY 3710poBbI0 Jui ¢ BUY/CITHU Jom.

BO3 momor I'py3uu B pa3zpaboTke U BHEIPCHUU
(1994-1995 rr.) mepBoro HaMoOHaJIbHOTO pabo-
yero mwiana mo BUY/CITN/]y. lestensHocth BO3
B ['py3un BKIIO4aeT: aJBOKATHPOBAHHUE M MPOTIa-
raijay NoJUTHKH, CTpaTeruu, pekomenaanuu BO3
no BUY/CITU/ly, pacupoctpanenue BO3oBckux
myOIUKaui, Mpecc-peanu30B U JA0KIaJ0B; TEXHH-
YEeCKY0 TOMOII[b MUHUCTEPCTBY 3/]paBOOXPAHCHHS,
tematuueckoir rpynne OOH nmo BUY/CIIU 1y,

I'moGansHOMY DOHY, OCHOBHBIM HaI[MOHAJIBHBIM
Y MEXJAYHAPOAHBIM OPTaHU3alHsIM, pa0OTaOIINM
B cdepe mpomaraHabl, pa3BUTHs U BHEJIPCHUS
OCHOBAaHHBIX Ha J0Ka3aTeJIbCTBaX HOPM M CTaH-
naproB o BUY/CITNU y. [Tpu momomuu BO3 cemb
METOJMYECKHUX IMOCOOUN U JICUEOHBIX MPOTOKOJIOB
OBLIN MOJTOTOBIICHBI U YTBEPIKJICHBI IO PA3THYHBIM
Bonpocam BUY/CIIN /] na rpy3uHcKoM si3bike; BO3
y4dacTBoBasia B nojarotoske «llnaHoB cTpaHoBoro
orBeta Ha BUU/CITU[]», «O0beIMHEHHBIX TIAHOB
OOH no BUY/CITN Qy», «TB/B1UY HanmoHnanbHOTO
TUTaHa, B MOATOTOBKE MPOEKTOB IS [J100anbHO-
ro ®onnga, goKIamOB JJIs CHEIHMAILHON CECCUH
OOH, a Taxxe B moAepKKe Ipomarau/ibl, MIaHu-
pOBaHUU W TpOBeneHHH Meponpusituii mo BUY/
CIIN [y (Bcemupnsiit neus CIIM a, neHp namsatu
noru6mmx ot CIIW/a, u T.1.). [Ipu ¢punaHncoBoM
U TEeXHHUYECKOW mojjepxke EBpomeiickoro Gropo
BO3 8 2007-2008 rr. 06110 MPOBEACHO TUIECMHO-
JIOTUYECKOE MCCIIEJ0OBaHNE PAacpOCTPAaHEHHOCTH
BUY/renarutoB konHpekuni, a Takxke B 2006 rogy
COLMAJIbHO-3KOHOMHUYECKOE HCClleI0BaHNE Opeme-
au BUY/CIINda B ['py3un. B pasnuunbix chepax
BUY/CITN [Ja (31111eMU0IIOTHsl, KOHTPOJIb, THATHO-
CTHUKa ¥ JIeYeHUEe) OBIJI0 OpraHn30BaHo oKoo 20-u
HAIMOHAJIBHBIX ¥ PETHOHANBHBIX KOH(pEepeHIni u
cemuHapoB B ['py3un, 400 rpy3uHCKUX CIICIIAAIIH-
CTOB MPOLUIH KypPChl Pa3lIMYHbIX TPEHUHTOB IO
MOBBIIICHUIO KBaNU(UKAIMKA KaK B CTpaHe, TaK U
3a ee mpenenaMH.

PREVALENCE OF HCV AND GENOTIPES DISTRIBUTION IN
GENERAL POPULATION OF GEORGIA

Sharvadze'** L., Kenrad® E. Nelson, Imnadze? P., Karchava' M., Tsertsvadze'* T.

!Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia,
’National Center for Disease Control, Thilisi, Georgia; *Johns Hopkins University, Baltimore, MD, USA;
‘Iv. Javakhishvili Thilisi State University. Faculty of Medicine. Georgia

Hepatitis C (HCV) is one of the major public health
problems worldwide. By the recent estimations, there are
about 180 million persons living with HCV worldwide,
and this number is growing constantly [1,2,5].
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Infection with the hepatitis C virus (HCV) remains
chronic in 75-80% of infected individuals. In 20-
40% cases of chronic hepatitis C infection leads to
end-stage liver diseases: cirrhoses, hepatocellular
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carcinoma and liver failure after 20-30 years of HCV
infection.

HCYV infection is the most common chronic blood
borne infection in the US and some other countries.
Almost 4 million Americans, or 1.8 percent of the US
population, have antibody to HCV (anti-HCV) indi-
cating ongoing or previous infection with the virus.
Hepatitis C causes an estimated 8.000 to 10.000 deaths
and for 1000 people undergoing liver transplantation
annually in the United States. In the developing coun-
tries the situation is mash dramatic [1,2,5,7,8].

The great variation in prevalence of HCV infection
occurs among persons with different risk factors for
infection. Highest prevalence of infection is found
among those with large or repeated direct percutaneous
exposures to blood (injecting drug users, recipients of
transfusions from HCV-positive donors, persons with
hemophilia). Moderate or low prevalence is found
in persons with smaller or unapparent percutaneous
or mucosal exposure, such as hemodialysis patients,
health care workers, persons with evidence of high-
risk sexual practices [2,4,12,15]. There is an evidence
of an association between exposure to multiple sex
partners and acquiring hepatitis C. However, very low
prevalence of HCV infection has been reported by
studies of long-term monogamous partners of patients
with chronic hepatitis C virus infection. HCV infec-
tion occurs among persons of all ages, but the highest
incidence of acute hepatitis C is found among persons
aged 20-39 years, predominantly males [9].

HCV isolates from around the world can be separated
into at least 6 major genotypes, each with a number
of subtypes. Complete genome sequences are now
available for all six HCV genetic types and for sev-
eral different subtypes. There is wide evidence that
the HCV genotypes are an important predictor of
response to interferon treatment. A poor response
observed in individuals infected with genotypes 1 or
412,3,6,13,14).

The prevalence of hepatitis C is not well-documented
in many countries. Based on the statistics that are
available, it is estimated that 3% of the world popu-
lation is infected with the hepatitis C virus Most
populations in the Americas, Europe, and South-East
Asia have HCV prevalence rates of under 2.5%. In
the Western Pacific regions and parts of South Amer-
ica, prevalence rates are higher - between 2.5-4.9%.
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As to Middle East and Africa, HCV prevalence has
been shown to range from 1-12% [2,8,16].

Investigation of blood-born hepatitis showed that
currently Hepatitis C is an emerging and expand-
ing public health problem for Georgia as well. High
prevalence of Hepatitis C has been found in persons
who practice use of injecting drugs. Recent preva-
lence study in blood donors in Georgia showed also
high seroprevalence of HCV. Widely disseminated
injecting drug use and common needle sharing among
IDUs, use of unsterile equipment in medical facilities
and inadequate testing of donated blood rise risk of
Hepatitis C dissemination in Georgia [10,11]. Due to
these reasons Hepatitis C infection is considered by
Ministry of Health of Georgia as a problem of top
priority.

Therefore, there is an acute need for investigation
of hepatitis C epidemiology, including a molecular
epidemiology in Georgia for assessment of trans-
mission patterns of this infection in the country and
population groups that are at high risk of hepatitis C
virus infection.

As hepatitis C is major public health problem world-
wide and for Georgia as well, we decided to study the
most interesting and significant issue regarding this
infection: the prevalence of HCV and HCV genotypes
distribution among general population of Georgian.

The aim of four years study was to determine the
prevalence of HCV infection in the general popula-
tion of Georgia and to assess HCV genotypes spread
among them.

Materials and methods. For performing the planned
investigation a cross-sectional study design was ap-
plied. 2000 persons from the general adult population
of Thilisi, Georgia were enrolled in the study. The
multi-stage cluster sampling method was applied for
selection of study subjects. Districts of Tbilisi were
considered as sub-populations. At the first stage the
number of study subjects was selected in each district
of Thilisi, capital of Georgia. The total number of
districts in Thilisi is ten.

At the next stage of sampling the primary sampling
units (PSU) were chosen. As PSU primary health
care units (PHCU) were used. Every PSU was chosen
at random. Selection of PHCUs was performed by
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systematic-random sampling with equal probability.
For this purpose the following procedures were per-
formed: A numbered list of primary sampling units
ordered geographically by areas was developed.

The sampling interval was calculated by dividing the
total number of PHCUs in the district by the number
of PHCUs was selected from each district.

The random numbers were selected and PHCU on
the numbered list corresponding to this number was
addressed as the first sample unit.

Subsequent units were chosen by adding the sampling
interval to the number identified in step c.

The next stage of sampling was a selection of re-
spondents within primary sample units. The number
of study subjects to be selected from each PSU was
calculated by dividing total number of study subjects
to be selected from given district by the number if the
PSUs selected. Selection of the study subjects — in-
dividuals from clusters was done by simple random
sampling from the list of individuals associated with

each PHCU selected. The address of each selected
study subject was obtained and a whole list of study
subjects was developed.

At the next stage the fieldwork was organized. The
fieldwork team has visited the households to interview
the selected study subjects. The fieldwork team was
included the interviewer and qualified person for
blood drawing.

Individuals selected for the study were invited for
voluntary participation in the investigation and if
agreed, they signed consent forms along with blood
drawing for testing on hepatitis C.

Collected blood samples were screened for HCV anti-
body. The presence of HCV antibodies was confirmed
by confirmation method. Patients with confirmed
HCYV antibodies were included in the follow-up. All
HCV (+) positive patients were tested for HCV RNA
by qualitative PCR to confirm presence of active in-
fection and than HCV genotyping was performed of
all HCV RNA (+) positive patients (study designed

fig.1)

2000 persons from general population of Tbilisi were enrolled
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Fig.1 Study design

Diagnosis of HCV infection was made based on detec-
tion of antibodies against HCV in serum by enzyme-
linked immunosorbent assay (ELISA) method using
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ORTO HCYV 3.0 test and further confirmed by recom-
binant immunoblot assay (RIBA), using CHIRON
RIBA HCV 3.0 SIA.
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Detection of HCV RNA was performed by PCR
method (qualitative) using AMPLICOR HCV RNA
2.0 test (Roche Diagnostics, Switzerland).

Detection of HCV RNA viral load was measured by
Real time PCR technique using COBAS TagMan
HCV-2.0 Test.
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HCV genotyping was performed by reverse hybrid-
ization line probe assay (Inno lipa) using VERSANT
HCV Genotype kit 2.0 (Innogenetics, Belgium)

Results and their discussion. Population distribu-
tion by Tbilisi districts (ten districts) were calculated
(Fig. 2).

Fig. 2. Population distribution by districts

Number of study subjects by each districts were calculated proportionally population (Fig. 3).

SAMGORI

Fig. 3. Number of study subjects by districts
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A list of study participants were obtained from pri-
mary sampling units — policlinics (Primary Health
Care Units — PHCUs) in all ten districts of Tbilisi.

A fieldwork for interviewing of selected individu-
als - Approaching the study subjects in households,
Face-to-face interview which included signing of the
letter of consent by study subject and administering
the questionnaires by an interviewer. In case of refusal
or no-response (household was approached two times)
another person from the initial list was addressed for
the interview. Interviewing was stop when a positive
response was received from 2000 persons. The blood
of each study subject was drawn for testing on HCV
antibodies.

It worth to mentioned that part of study subjects re-
fused for participation in the survey. In totally Refusal
rate was 19%.Taking into account these fact possible
refusal from the study participation we selected a
larger amount of persons (2470 instead 2000); this
extra 470 was also distributed proportionally to popu-
lation size among the Thbilisi districts.

In totally 2000 persons were investigated and accord-
ingly 2000 blood samples were tested by ELISA for
detection of HCV antibodies. 138 out of 2000 (6.9%)
samples were found ELISA positive. 138 ELISA posi-
tive samples were tested with more specific Recom-
binant Immunoblot Assay (RIBA) for confirmation.
134 out of 138 (6.7%) of investigated samples were
confirmed by RIBA as positives.

In this survey, we found that 134 (6.7%) of the 2,000
surveyed individuals were HCV seropositive.

According our study, which was based on very strict
epidemiological design, we concluded that prevalence
of HCV in General population of Georgia is 6.7%.

Out of 134 HCV seropositive persons 120 (89.5%)
were found HCV RNA (+) positive, it confirmed ac-
tive HCV infection.

We performed HCV genotyping of HCV RNA (+)
positive patients.

Out of 120 HCV RNA (+) positive persons: 70 were
with HCV genotype 1b, 32 persons were with HCV
genotype 3a, 13 persons —with HCV genotype 2a/2¢c
and 5 persons —with HCV genotype 1a.

© GMN

So, HCV genotypes distribution among 120 HCV
RNA (+) positive patients and accordingly in general
population of Georgia were as follow: HCV genotype
1b- 59%, HCV genotype 3a- 27%, HCV genotype
2a/2¢ -11% and HCV genotype 1a -3%.

Our study found high prevalence of HCV among
general population of Georgia. Besides, these surveys
found an extensive spread of HCV 1b genotype.

The profile of HCV genotypes distribution in general
population of Georgia was similar to that of USA and
Russia and different compared to Asia, Africa and
most of European countries. Unfortunately the HCV
genotype 1b is less sensitive to current treatment
regimens. The treatment effectiveness in patients with
HCV genotype 1b is about 45% in comparison to 80%
for non-1 genotypes.
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SUMMARY

PREVALENCE OF HCV AND GENOTIPES
DISTRIBUTION IN GENERAL POPULATION
OF GEORGIA

Sharvadze'** L., Kenrad?® E. Nelson, Imnadze? P.,
Karchava' M., Tsertsvadze'* T.

Infectious Diseases, AIDS and Clinical Immunol-
ogy Research Center, Thilisi, Georgia, *National
Center for Disease Control, Thilisi, Georgia,
3Johns Hopkins University, Baltimore, MD, USA,
‘Iv. Javakhishvili Thilisi State University. Faculty
of Medicine. Georgia

The aim of four years study was to determine the
prevalence of HCV infection in the general popula-
tion of Georgia and to assess HCV genotypes spread
among them.

For performing the planned investigation a cross-
sectional study design was applied.

Study subjects were Tbilisi residents selected through
multiple clusters sampling technique application.
Thilisi is divided into ten districts.
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2000 persons from the general adult population
of Thilisi, Georgia were enrolled in the study. The
multi-stage cluster sampling method was applied for
selection of study subjects. Districts of Tbilisi were
considered as sub-populations. At the first stage the
number of Population distribution by each districts
were calculated. Number of study subjects by each
districts were determined proportionally population. A
list of study participants were obtained from primary
sampling units — policlinics (Primary Health Care
Units — PHCUs) in all ten districts of Thilisi.

A fieldwork was arranged for interviewing of se-
lected individuals - Approaching the study subjects
in households, Face-to-face interview which included
signing of the letter of consent by study subject and
administering the questionnaires by an interviewer.

In totally 2000 persons were investigated and accord-
ingly 2000 blood samples were tested by ELISA for
detection of HCV antibodies. 138 out of 2000 (6.9%)
samples were found ELISA positive. 138 ELISA posi-
tive samples were tested with more specific Recom-
binant Immunoblot Assay (RIBA) for confirmation.
134 out of 138 (6.7%) of investigated samples were
confirmed by RIBA as positives.

In this survey, we found that 134 (6.7%) of the 2,000
surveyed individuals were HCV seropositive. Ac-
cording our study, which was based on very strict
epidemiological design, we concluded that prevalence
of HCV in General population of Georgia is 6.7%.

The part of our investigation was to assess HCV
genotypes distribution among general population of
Georgia. Based on our results the following distribu-
tions of HCV genotypes were found: HCV 1b - 59%,
HCV 3a- 27%, HCV 2a/2c - 11%, HCV la - 3%.

Our study found high prevalence of HCV among
general population of Georgia. Besides, these surveys
found an extensive spread of HCV 1b genotype.

The profile of HCV genotypes distribution in general
population of Georgia was similar to that of USA and
Russia and different compared to Asia, Africa and
most of European countries. Unfortunately the HCV
genotype 1b is less sensitive to current treatment
regimens. The treatment effectiveness in patients with
HCV genotype 1b is about 45% in comparison to 80%
for non-1 genotypes.
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PE3IOME

HPEBAJIEHTHOCTBb HCV U PACITPOCTPA-
HEHUME TEHOTHUIIOB B OBIIEN MOMYJIA-
LOUU I'PY3UU

IMMapeanze’** JL.I.,Heabcon® K.E., Umuanze? ILT.,
Kapuasa? ML.K., Hepusanze'** T.H.

'Hayuno-npakxmuueckuil yenmp unpexyuonHuix 3a-
oonesanui, CIIH/[a u knunuyecko uUMMYHORIO2UU,
Tounucu, *HayuoHanvuslill yeHmp KOHmMpons 3a60-
nesanutt, Tounucu, 3 Vuusepcumem /[conc Xonkumc,
banmumop, Mepuneno, CLLA, *Tourucckuii 2ocyoap-
cmeeHHbll yHusepcumem um. Me. Jcasaxuwsunu,
MeouyuncKuil ghaxynvmem

[lenbro 4eTBIPEXJIETHErO HUCCIEA0BAHUS SBUIIOCH
onpenencuue npesasienTHOCTH HCV nHbexnmu B 06-
el nonyssiuuu [ py3un 1 oLeHka pacpoCcTpaHeHMs!
regorunioB HCV. B xoe HaMe4eHHBIX UCCIIEI0BAHUI
OBbUT UCTIONB30BaH M3l H MTePEKPECTHO-CEKIIMOHHOTO
HCCIIEI0BAHUSI.

Uccnenoanne Brimrounio 2000 coBeprieHHONIET-
HUX JINI, TPEACTABISIONINX OOIIYI0 TOMYJSIIHIO
r. Tomnucu. YuacTHUKHM ObUTH OTOOpaHBI METOAOM
MHOTOKJIacTepHOH BBIOOpKH. Paiionsr 1. TOmmmcu
OBUTH paccMOTpEHBI Kak cyornomymsnuy. Ha mepsom
JTarne ObUIO YCTAaHOBJIEHO pacTipe/iesieHIe HaCeIeHUs
Mo KaxxJioMy pailoHy. UHCIIO y4aCTHUKOB IO Kax-
JIOMY paiioHy OBIJIO BBIYUCIIEHO MPOMOPIIHOHATBHO
HaceneHnto. CIMCOK y9aCcTHUKOB OB TOJTYyYeH W3
MIEPBUYHBIX YYACTKOB BHIOOPKH — MOIUKIMHUK (TIEp-
BUYHOTO 3BEHA 3/IpaBOOXPAHEHNsS) BO BCEX JIECATH
pationax 1. TowmnmcHh.

Pabora Ha MecTax ObLIa OpraHu30BaHa JIsl ONpoca
OTO6paHHI)IX JIMII — BBIC3 HA IOM K YYaCTHHUKY HC-
CJICA0BAaHNUs, UHTCPBLIO «JIMIIOM K JIMITY», BKJIHOUas
IOoAIIMCaHUueC I/IH(bOpMI/IpOBaHHOI‘O corjiacusd u I1pu-
MEHEHHE BOTIPOCHHUKA.

O6cnenoBanbl 2000 nmui u coorBercTBenHo 2000
00pasioB KpoBH mporectupoBansl MmetonoM ELISA
Ha Hanuuyue antuten HCV. 138 (6,9%) wu3 2000
00pa3IoB OBLIU MOJIOKHUTEIBHBIMU, 138 MOI0KU-
TEJIBHBIX 00pa3IoB OBLIN Jajee MPOTeCTUPOBAHBI
Oosee crierPrUIECKUM METOJIOM PEKOMOMHAHTHOTO
MMMYHOOJIOTHHTA.

Hamu BrisBrieno, uro 134 (6,7%) u3 2000 oGcnemno-
BaHHBIX U1l nMenu HCV cepono3uTuBHBIN cTaTyc.
Ha ocHOBaHMUM Halllero HUCCIEI0BaHUS, KOTOPOE
MIPOBE/ICHO C COOJIOICHHEM CTPOTOTO SMUIEMHUO-
JIOTUYECKOr0 JU3aiiHa CJIEJIaHO 3aKJIIOYEHHE, UTO
npesanieHTHOCTH HCV B 001mieit nonysiun [ py3un
cocrasiser 6,7%.

YacTbio HAIIETO UCCIICAOBAHNS SIBUJIACH OIIEHKA pac-
npenencHust renotTunos HCV B obmieit momynsmmn
I'py3un. Ha ocHOBaHMHM HAlIMX PE3yNIBTaTOB OBLIO MO-
Jy4eHo crnenytromiee pacnpeaeneaue: HCV 1b - 59%,
HCV 3a- 27%, HCV 2a/2c - 11%, HCV 1a - 3%.

B nanHOM MccieqoBaHMM HaMU OOHapyKeHa BBICO-
kast npeBasieHTHOCT HCV W reHorumna 1 B obuiei
nonyisiiuu [pysuun. K coxanennro, HCV renorun
1 TpyaHO mopajaercs JIe4eHHI0, MEHEE YyBCTBUTE-
JIeH K JICYeOHBIM peXKUMaM, TOCTYITHbIM Ha TaHHBIH
MOMEHT, TpeOyeT OoJiee JUTUTEIHLHOTO MPUMEHEHUS
AQHTUBHPYCHBIX MIPENapaToB. AHTUBUPYCHOE JEUEHUE
SBJISIETCS] JOPOTOCTOSIIIIUM, COOTBETCTBEHHO, pac-
npoctpanenne HCV renotuna 1 B I'py3un yBenuuut
IKOHOMHYECKOE OpeMsi 3TOH HH(DEKIIUH.

© GMN

77



MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

EXPANSION OF CD3/CD16/CD56 POSITIVE NKT CELLS IN HIV/AIDS: THE PILOT STUDY

Khvedelidze! M., Chkhartishvili! N., Abashidze! L., Dzigua' L., Tsertsvadze'*T.

'Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi;
’Iv. Javakhishvili Thilisi State University Faculty of Medicine

NKT cells represent a subset of lymphocytes possess-
ing features of NK cells and aff T cells; they play a key
role in the formation of innate immune response. CD1d
receptor restriction and expression of semi-invariant
TCR are hallmarks of these cells [1]. Upon stimulation,
rapid production of large quantities of both Th type 1
and type 2 cytokines permits them to bridge the innate
and adaptive immune responses by activating NK cells,
T cells, B cells and dendritic cells [2,6].

It is commonly known that, one of the most important
cellular targets of HIV is CD4" T helper lymphocytes,
CD4 receptor in conjunction with CCR5 or CXCR4
co-receptor represent the important gateway for HIV
entrance into these target cells. Subsequently, deple-
tion of the CD4" lymphocyte subset is one of the
important hallmarks of the disease and this change
is mainly responsible for the development of the im-
munodeficiency condition. On the way of CD4* T cell
investigation in HIV infected patients, it has become
clear that CD4-and CD4" NKT cells also are impli-
cated in the immunodeficiency, and new perspectives
toward the understanding of and treatment strategies
for HIV/AIDS have been disclosed.

NKT cells have been studied in the context of HIV-1
infection only recently. In 2002, Van der Vliet et al.
demonstrated that the percentage of NKT cells de-
clined progressively over 5 years of infection [8,9]. It
has been shown that HIV-1 infects, and preferentially
depletes, CD4" NKT cells in both humans and ma-
caques [4,7]. It has been shown that Va24*, CD161*
NKT cells are inversely proportional to HIV viral load
[4], vasan et al. demonstrated that percentages of both
CD161" NKT cells and CD161*, CD4" NKT cells
decline within the first few months after HIV-1 infec-
tion, but initiating therapy during the acute infection
period can prevent a further decline in these NKT cell
subsets during the first year [ 10]. Both CD4* and CD4-
NKT cells can be restored in HIV* patients receiving
a combination of IL-2 with HAART [3]. Sandberg et
al. assessed NKT cell numbers in 57 children with ver-
tically transmitted HIV-1 and found that CD4* NKT
cells were selectively depleted in this patient cohort
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[7], Motsinger et al. found that CD4* NKT cells are
indeed highly susceptible to R5-tropic, but less so to
X4-tropic viruses, subsequently high susceptibility of
NKT cells to R5-tropic HIV-1 was strictly dependent
on cell surface levels of CCRS5 [5].

The current classification of NKT cells, provided by
Godfrey and colleagues, indicates emergence of new
NKT cell subpopulations, negative on CD161 expression
[1]. So, insights in NKT cell function is developing and
represents the subject of future investigation.

Despite of scant but essential scientific data concern-
ing the role of NKT lymphocytes in HIV infected
individuals; more studies are important to provide
a more definitive answer to the question of whether
NKT cells fluctuate during the course of HIV infec-
tion and further investigations have to be conducted
to clarify recently defined subsets of NKT cells and
there role in the pathogenesis of AIDS.

The objective of this study was to investigate CD3+/
CD16+/CD56+ NKT cell expansion in HIV/AIDS
patients and explore its association with virologic and
immunologic markers of HIV infection.

Materials and methods. A total of 30 HIV infected
individuals were selected from the database of the
laboratory of clinical immunology at the Infectious
Diseases, AIDS & Clinical Immunology Research
Center. Data on patient characteristics were obtained
through chart review. Drawing and processing of
blood, from patients had been complied with recom-
mendations outlined in protocols for cell population
phenotyping and viral load studies.

Phenotyping studies 5 ml of venous blood from patient
was collected into K3 EDTA VACUTAINER blood
collection tube. T lymphocyte phenotype character-
ization was performed on two laser FACScalibur
flow cytometer (Becton Dickinson Inc.). Counting
of CD4" and CD3*/CD16"/CD56" NKT cells was ac-
complished by two different MultiTEST kits: CD3"¢/
CDB8PE/CDA45P?/CD4A"¢ and CD3F™C/CD16+56"F/
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CDA45%?/CD194P¢ (Becton Dickinson Inc.). Further,
Two "fluorochrome conjugated”” monoclonal antibody
panels were constructed aiming to analyze target cell
populations: CD3T¢/CD8PE/CD45PrC?/CD4AC
CD3T¢/CD16+56"/CDA45P<?/CD194F¢

Data acquisition and first line statistical analyses
went through the FACScalibur supportive “CellQuest
Pro” software; gate was applied on CD3*/CD45"
lymphocyte region. For intra test statistical relevance,
lymphocyte counting restriction was 4000 CD3" lym-
phocytes, per sample.

Plasma viral load studies. 500 pl of plasma per sam-
ple, taken from the patient venous blood, collected in
K3 EDTA tubes was used for this study.

HIV Plasma viral load quantitative studies were
performed by COBAS TagMan HIV-1 test (Roche
Inc.), which relies on real-time PCR amplification
and detection technology, using the COBAS TagMan
or the COBAS TagMan 48 analyzer, assay procedure
complied with the manufacturer recommendations.

Statistical analysis was carried out using SAS 9.1 (SAS
Institute, Cary, NC, USA). Covariate distributions were
examined in univariate analysis. Associations were

tested first in bivariate and then in multivariate analyses.
Prevalence ratios (PR) with respective 95% Confidence
Intervals (CI) are reported. For multivariate analysis
modified Poisson regression with robust variance esti-
mates was utilized. Two models were fitted, in Model 1
an outcome measure was viral load higher than 100 000,
and in Model 2 —CD4 cell count less then 350 cells/mm?.
Predictive models were built with backward elimination
technique. Significance level was set at 0.05.

Results and their discussion. A total 30 patients were
selected for the analysis. Two patients had started antiret-
roviral therapy (ART) before measurement of NKT cells
and were therefore excluded from analysis. Analysis
was limited to 28 ART naive patients. More then half
of the subjects were women and nearly two thirds were
over 30 years. Majority of them had category A disease
(67.9%). Fifteen patients (53.6%) were co-infected with
hepatitis C virus (HCV), and five patients (17.9%) had
a history of active tuberculosis. As for the markers of
HIV disease, approximately 36% had viral load higher
than 100 000 copies per ml, and over the half (53.6%)
had CD4 cell counts less than 350 cells/mm? (table 1).
No association between the expansion of CD3/CD16/
CD56 positive NKT cells and either viral load (table 2)
or CD4 was found (table 3) in bivariate analysis.

Table 1. Patient characteristic (n=28)

Characteristic N %

Gender

Male 13 46.4

Female 15 53.6

Age

<30 10 35.7

>30 18 64.3

HIV category

A 19 67.9

B/C 9 32.1

HCYV infection

Positive 13 46.4

Negative 15 53.6

TB infection

Positive 5 17.9

Negative 23 82.1

Viral load (copies/ml)

<100 000 18 64.3

>100 000 10 35.7

CD4 count (cells/mm?)

<350 15 53.6

>350 13 46.4

NKT

Positive 20 714

Negative 8 28.6
© GMN 79
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Table 2. Association of NKT cell expansion and viral load (n=28)

Total N Viral Load >100 000 Bivariate Multivariate

N % PR (95% CI) PR (95% CI)
NKT
Negative 8 3 37.5 1.1(0.4,3.1) 1.8 (0.6,5.3)
Positive 20 7 35.0
CD4
<350 15 9 60.0 7.8 (1.1, 53.6) --
>350 13 1 7.7
HCV
Positive 13 7 53.9 2.7(0.9, 8.3) -
Negative 15 3 20.0
TB
Positive 5 4 80.0 3.1(1.4,6.9) 4.4(1.5,12.6)
Negative 23 6 26.1
HIV category
B/C 9 6 66.7 3.2(1.2,8.5) --
A 19 4 21.1
Age
>30 18 8 44.4 2.2 (0.6, 8.5) --
<30 10 2 20.0
Gender
Male 13 8 61.5 4.6(1.2,17.9) 49(1.6,14.9)
Female 15 2 13.3

PR = Prevalence Ratio; CI = Confidence Interval
Table 3. Association of NKT cell expansion and absolute CD4 cell count (n=28)
Total N CD4<350cells/ul Bivariate Multivariate

N % PR (95% CI) PR (95% CI)
NKT
Negative 8 4 50.0 0.9 (0.4, 2.0) 0.5(0.2, 1.0)
Positive 20 11 55.0
Viral load
>100000 15 9 90.0 2.7(14,54) 2.6 (1.3,5.1)
<100000 13 6 333
HCV
Positive 13 9 69.2 1.8 (0.8, 3.5) -
Negative 15 6 40.0
B
Positive 5 4 80.0 1.7(0.9,3.1) 0.4 (0.1, 0.8)
Negative 23 11 47.8
HIV category
B/C 9 8 88.9 2.4(1.3,4.5) 3.2(1.6,6.3)
A 19 7 36.8
Age
>30 18 12 66.7 2.2 (0.8, 6.0) --
<30 10 3 30.0
Gender
Male 13 9 69.2 1.7 (0.8, 3.5) --
Female 15 6 40.0
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In multivariable analysis for Model 1 only TB and
gender maintained statistical significance, while HCV
status, CD4 cell count, HIV category and age were
removed due to non-significance. In a final model
there was increased risk (PR=1.8, 95% CI 0.6, 5.3)
of higher plasma viral load associated with NKT
expansion after controlling for TB and gender (table
2). However, it was not statistically significant. In
a multivariable Model 2 Viral load, TB, and HIV
category were statistically significant at all steps of
model fitting and, therefore, were included in final
model. Borderline significance (PR = 0.5, 95% CI
0.2, 1.0) between expansion of CD3/CD16/CD56
positive NKT cells and lower CD4 positive cell count
was shown (table 3) after adjusting for viral load, TB
and HIV category.

This study was one of the first attempts to explore
the possible role of expansion of CD3/CD16/CD56
positive NKT cells in HIV/AIDS. Findings of this
pilot study provided important preliminary data to
foster further research in this area. Although study
did not show strong associations of CD3/CD16/CD56
positive NKT cells with either viral load or CD4, bor-
derline significance with lower CD4 counts deserves
attention, which might be explained by compensatory
expansion of CD3/CD16/CD56 positive NKT cells in
response to T helper lymphocytes depletion, targeting
to restore the emerging gap in T helper part of immune
response caused by HIV intrusion. In both multivari-
ate models history of active TB maintained statistical
significance, which underscores importance of this
infection in HIV infected individuals. In addition, all 5
TB co infected patients where NKT cell positive (fig.),
which once again underlines the importance of TB,
and its possible association with CD3/CD16/CD56
positive NKT cells in HIV/AIDS patients should be
further investigated.

&

100

50
0 ‘

TB positive

~ NKT cell positive

NKT cell negative

Fig. Percentage of HIV/TB positive patients, with or
without NKT cell expansion
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Although co-infection with HCV did not show statis-
tical significance, its association with CD3*/CD16%/
CD56" NKT cells could not be ultimately rejected
because of small sample size. Other caveats should
be also mentioned. Given the cross-sectional design
of the study it was not possible to study dynamics
of viral load and CD4 positive cell counts, as well
as disease progression patterns. Longitudinal study
with larger sample size is warranted to elucidate the
role of CD3*/CD16*/CD56* NKT cells in the clinical
course of HIV/AIDS.
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SUMMARY

EXPANSION OF CD3/CD16/CD56 POSITIVE
NKT CELLS IN HIV/AIDS: THE PILOT
STUDY

Khvedelidze' M., Chkhartishvili' N., Abashidze' L.,
Dzigua' L., Tsertsvadze'T.

Infectious Diseases, AIDS and Clinical Immunology
Research Center, Thilisi; *Iv. Javakhishvili Thilisi
State University Faculty of Medicine

NKT cells are a subset of lymphocytes possessing
features of NK cells and af§ T cells; they play a key
role in the formation of innate immune response.
Upon stimulation, rapid production of large quanti-
ties of both T, 1 and T, 2 type cytokines permits them
to bridge the innate and adaptive immune responses
by activating NK cells, T cells, B cells and dendritic
cells. Scientific knowledge has been collecting up
to date toward the definition of the role of NKT
lymphocytes in HIV/AIDS setting. This direction in
HIV/AIDS immunopathogenesis is relatively new and
quite concerning. The objective of this study was to
investigate CD3+/CD16+/CD56+ NKT cell expan-
sion in HIV/AIDS patients and explore its associa-
tion with virologic and immunologic markers of HIV
infection. Retrospective analysis of 30 HIV infected
patients data, taken from the database of the laboratory
of clinical immunology at the Infectious Diseases,
AIDS & Clinical Immunology Research Center, was
conducted. Results: there was slightly increased risk
of higher plasma viral load related to lower NKT
cell expansion. With regard to immunologic status,
borderline significance between expansion of CD3/
CD16/CD56 positive NKT cells and lower CD4
positive cell count was shown. However, study did
not show strong associations of NKT cell expansion
with either virologic or immunologic status, interest-
ingly, all HIV/TB co infected patients where NKT cell
positive, which underlines the possible role of TB in
CD37/CD16*/CD56"NKT cell expansion phenomena
in HIV infected individuals. We think these new find-
ings may serve as prerequisite for future, larger scale
research in this direction.

Key words: HIV/AIDS, CD3/CD16/CD56 positive
NKT cells, lymphocytes.
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PE3IOME

IKCITAHCHA CD3/CD16/CD56 TIO3UTUB-
HBIX NKT KJIETOK ¥ BOJIBHbBIX BHUY/
CIIUI-om: IIMJIOTHBIN MTPOEKT

Xeeneanaze! M.A., Uxaprumsuau ' H.H., A6a-
muaze! JI.C., [3urya' JLM., Hepusaaze' T.H.

'Hayuno-npaxmuueckuil yeHmp unpexyuonHix 3a-
oonesanuii, CIIH/[a u knunuyeckol uUMMYHORIO2UU,
Tounucu, *Tounucckuil 20cyoapcmeenublil Y-
sepcumem um. Ma. Jocasaxuweunu, MeouyuHcKull
Gaxynomem

Knerku NKT — cybmomymsius mum@onuToB, 00-
nagator npusHakamu NK-kmetok m kietok off T,
UIPaOT KIKYEBYIO POJIb BO BPOXKIEHHON UMMYHHOU
peakuuu. [Ipy uX cTUMYIAINN TPOUCXOANT OBICTpast
BbIpa0OTKa OOJBIIIOTO KOJUYECTBA ITUTOKWHOB KaK
T,1, Tak u T,2 TUIIOB, KOTOPBIE JTAKOT BO3MOKHOCTh
CBSI3BIBATh BPOXK/ICHHBIN U aJJalTUBHBIM MMMYHHBIT
OTBETHI MyTeM akTuBauuu T-kierok, B-kierok, a
TaKKe JCHAPOBUIHBIX KJIETOK. Ha ceromusimamii 1eHb
coOpaHO 0O0IBIIOE KOJIWYECTBO HAYYHBIX JaHHBIX,
otHocutensHO ponu NKT-mumporuros mpu BHUY-
uHpEKIU. DTO HalpaBlIeHNEe B UMMYHOIIATOTEHE3e
BUY-unpexknnn gBIsieTCs OTHOCHTEIHHO HOBBIM
¥ BecbMa MHTpHUTYIOmMM. llenbio manHoro mccie-
JIOBAHUS SIBIJIOCH M3ydeHHE pocrta KieTok CD3+/
CD16+/CD56+ NKT y 6ompasix BUY/CITNUI-om
U BBISIBJICHHE B3aWMOCBS3HM BHUPYCOJIOTHYECKUX U
MMMYHOJIOTHYeCKUX MapkepoB pu BUY-undexnmu.
Marepuaisl JUisi peTpOCIIeKTHBHOTO aHaimu3a 30-u
BUY-uHQUIIIPOBAaHHBIX OOMBHBIX OBIITH B3STHI U3
0a3bl TaHHBIX JJAOOPATOPUH KIIMHUIECKOH MIMMYHOJIO-
run HayqHO-IpakTHYecKOro eHTpa HH(EKITHMOHHBIX
3a0oneBanmii, CIIM/la 1 KMMHUYECKOH MMMYHOJIO-
run. [1o mTaHHBIM HCCIeI0BaHNs HaOMIOAICs CIerka
MOBBIIIEHHBIN PUCK BBICIICH MJIa3MEHHON BUPYCHOU
Harpy3KH, CBI3aHHBIN ¢ Oosee HU3KUM pocToM NKT
KJIETOK. UTO KacaeTcss IMMYHOJIOTHYECKOTO CTaTyca,
TO CTAaTHCTUYECKasi BEPOSITHOCTH KOPPEISAIIUN MEXKITY
poctom CD3/CD16/CD56 no3utuBabix NKT muMm-
(oruroB u cHmkeHHEM CD4 TTO3UTHBHBIX KJIETOK
HaXOJMJIACh HA TPAHN CTATUCTHYECKON 3HAYMMOCTH.
OnHako, WCCeNOBAaHMUS HE CBUIETEIHCTBYIOT O
CUJIbHBIX accoluanuax Mexay pocrom NKT kineTok
C BHPYCOJIOTHYECKUM MapaMeTpoOM WIIM UMMYHOJIO-
THYECKHUM CTaTycoM. MIHTepecHO, YTO y BCeX Marm-
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eHToB ¢ konH(peknueit BUY/Tybepkyine3 HaOmoancs
poct NKT knerok. 910 moguepkuBaeT BO3SMOXKHYIO
poJib TyOepKyse3a B (peHOMEHE MOBBIIICHHOTO
pocra CD3+/CD16+/CD56+NKT xnerox y BUY-

UH(UIMPOBAHHBIX MAIMEHTOB. MBI mojaraem, 4To
9TH HOBBIC BBIBOJIBI MOTYT CIY)KUTb MPEAIOCHLIKOM
Juts Oymymux, 6oee KpyImHOMacIITaOHbIX HayYHBIX
UCCIICIOBAHMIA B 9TOM HAIPaBICHUH.

FIBROSCAN AND FIBROTEST/FIBROMAX TO ASSESS LIVER FIBROSIS/CIRRHOSIS
IN PATIENTS WITH CHRONIC HBV AND HCV INFECTION IN GEORGIA

Dolmazashvili'*?® E., Zhamutashvili'® M., Svanidze' M., Nizharadze' N., Abutidze'? A.

!Georgian-French Joint Hepatology Clinic “Hepa”, Thilisi; °I. Javakhishvili Thilisi State University, Fac-
ulty of Medicine; *Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia

Liver fibrosis (LF) is the principle feature of the
injury caused by chronic liver disease (CLD) and
determines the major clinical events, leading to liver-
related deaths.

CLD is responsible for over 1.4 million deaths annu-
ally [13] and in the US is among the top ten disease
related causes of death [10].

Statistical analysis estimated that about 1.700 billion
people worldwide present with risk factor of develop-
ing LF: About 300 million with fibrosis risk due to
viral hepatitis B, about 180 million with fibrosis risk
due to viral hepatitis C, about 600 million with fibro-
sis risk due to metabolic disorders (ex: overweight,
obesity, cholesterol, type Il diabetes etc), about 600
million with fibrosis risk due to excessive alcohol
consumption [6,9,13].

Thus, there is an alarming risk of fibrosis worldwide
and it is clearly crucial to determine fibrosis stages.

LF is caused by the hystopathological changes due
to the chronic liver diseases. As a result of chronic
inflammation, excess amount of collagen is produced
in the liver, which reduces hepatic elasticity without
alteration of liver architectonic and functions [1].

Liver cirrhosis is a consequence of chronic liver
disease, characterized by replacement of liver tissue
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by fibrous scar tissue as well as regenerative nodules
and connective tissue septas; with altered hepatic
architectonic and portal hemodynamic, development
of intra — and extra hepatic portocaval anastomosis
leading to progressive loss of liver sinthetic and des-
intoxication functions [1].

Although, liver biopsy (LB) is the gold standard in
assessment of the degree of liver damage, the method
has some limitations. The main limitation of the LB
is that it represents a very small part of the liver
(1/50000) and therefore, sampling error can occur. In
addition, histological examination is prone to intra-
and interobserver variation, which may occur even
when widely validated systems are used to score liver
damage. Finally, liver biopsy is an invasive procedure
with different complications: pain occurs in 20% of
patients and bleeding or hemobilia in 0.5%. For this
reason, LB has a poor acceptance and assessment
of liver damage using non-invasive methods is
currently an important topic in hepatology [2,3].
Nowadays various noninvasive tools are used for
evaluation of LF based on serum markers (AST/
ALT ratio, APRI, Forns, Fibrotest, Fibromax,
FIB-4, Hyaluronic acid, SHASTA, Hepascore, Fi-
brometer) or imaging techniques (ultrasonography,
computed tomography scan, magnetic resonance
imaging, transient elastography (TE)). Among them
the most reliable methods are considered TE and
FibroTest/FibroMax [2-5,7,12].
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TE using Fibroscan (Echosens, Paris, France) is a new
reproducible, painless and only non-invasive method
for assessing LF. The device is based on pulsed
elastography technology and evaluates LF by mea-
surement of liver stiffness (LS). Fibroscan measures
the stiffness of the right liver lobe by the intercostal
approach. TE can be performed for the staging of LF
independent from the underlying liver disease. LS
is correlated with the quantity of fibrosis in patients
suffering from the following CLD: viral hepatitis,
chronic alcoholic liver disease, primary billiary cir-
rhosis, primary sclerosing cholangitis, etc. [11].

Fibrotest is a non-invasive blood test, which
combines the quantitative results of six serum
biochemical markers: alpha2-macroglobulin,
haptoglobin, apolipoprotein A1, bilirubin, gam-
ma-glutamyltranspeptidase (GGT) and ALT, with
a patient’s age and gender in a patented artificial
intelligence algorithm to generate a measure to
fibrosis and necroinflamatory activity in the liver.
It provides a numerical quantitative estimate of
liver fibrosis ranging form 0.00 to 1,00 corre-
sponding to the well-established Metavir scoring
system of stages of FO to F4. In edition the test
provides a numerical quantitative estimate of
necroinflamatory activity ranging from 0.00 to
1.00 corresponding to the Metavir scoring system
of grades A0 to A3 [6,12].

FibroMax is a combination of five algorithm tests
— FibroTest, ActiTest, SteatoTest, NashTest, and
AshTest. FibroMax combines the quantitative results
of'the Fibrotest markers and in edition uses AST, fast-
ing glucose, triglycerides, total cholesterol, weight
and height data which, when entered into patented
algorithms, accurately determines the level of liver
disease without the need to undertake an invasive
liver biopsy.

FibroMax results are directly corresponded to
numerical standards, which are well correlated to
fibrosis stages, necroinflammatory grades (A0-A3),
steatosis (S0-S3), non-alcoholic steatohepatitis
(NO-N2), and alcoholic steatohepatitis (ASH 0-3)
grades by Metavir [6,12].

Due to the high prevalence of CLD worldwide, study
of the prevalence of fibrosis stages in patients with
chronic HCV and HBYV infection in Georgia was
considered reasonable.
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The aim of the study was to evaluate liver fibrosis
and cirrhosis using TE and FibroTest/FibroMax in
patients with chronic HCV and HBV infection in
Georgia and to compare Fibroscan and FibroTest/
FibroMax results.

Material and methods. 252 patients were in-
cluded in the study, among them 185 patients
with chronic HCV infection and 67 — with chronic
HBYV infection. These patients were investigated
at the Georgian-French Joint Hepatology Clinic
“HEPA”, from December 2007 to November
2008. All of them were investigated by TE and
Fibrotest or Fibromax.

Diagnosis of HCV infection was made based on detec-
tion of antibodies against HCV in serum by Enzyme-
Linked Immuno Sorbent Assay (ELISA) using ORTO
HCYV 3.0 test and further confirmed by Recombinant
Immunoblot Assay (RIBA), using CHIRON RIBA
HCV 3.0 SIA. Detection of HCV RNA was done by
PCR method (qualitative) using AMPLICOR HCV
RNA 2.0 test (Roche Diagnostics, Switzerland) and
HCV RNA viral load was measured by- Real Time
PCR technique using the COBAS TagMan HCV-2.0
Test, respectively. HCV genotypes were identified
among HCV RNA positive specimens by Reverse
Hybridization Line Probe Assay (Inno Lipa) using
VERSANT HCV Genotype kit 2.0 (Innogenetics,
Belgium).

The diagnosis of chronic HBV infection was made
based on detection of HBsAg by ELISA using Im-
munoLISA HBsAg 2 step kit. HBV DNA viral load
was measured by Real Time PCR technique using
the Cobas TagMan HBV Test (Roche Diagnostics,
Switzerland).

TE was performed using the Fibroscan device. Mild
amplitude and low-frequency vibrations (50Hz) were
transmitted to the liver tissue, inducing an elastic shear
wave that propagates through the underlying liver tis-
sue. The median value of 10 successful acquisitions,
expressed in kilopascal (kpa) with a success rate of
at least 60% was kept as representative of the liver
stiffness measurement (LSM). LS<5.5 kpa was con-
sidered as fibrosis stage FO-F1 by Metavir, 5.5 -8.0
kpa — fibrosis stage F2, 8.0-10.0 kpa — fibrosis stage
F2-F3, 10.0-12.5 kpa — fibrosis stage F3, 12.5-14
kpa — fibrosis stage F3-F4 and LS>14.0 kpa — fibrosis
stage F4 by Metavir.
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Laboratory parameters for Fibrotest/FibroMax were
performed at the Georgian-French Joint hepatology
clinic “HEPA” and were calculated with special algo-
rithm. TE and FibroTest/FibroMax were performed
at one and the same day.

In case of necessity liver biopsy was performed.

Results and their discussion. Distribution of fi-
brosis stages by Metavir among 185 patients with
chronic HCV infection using TE was the following:
68 (36.8%) patients had fibrosis stage FO-F1 (LS <
5.5 kpa), 48 (25.9%) patients had fibrosis stage F2
(LS — 5.5 — 8 kpa), 17 (9.2%) patients had fibrosis
stage F2-F3 (LS — 8.0 — 10.0 kpa), 9 (4.9%) patients
had fibrosis stage F3 (LS —10.0 — 12.5 kpa), 4 (2.2%)
patients had fibrosis stage F3-F4 (LS — 12.5 — 14.0
kpa) and 39 (21.0%) patients had liver fibrosis stage
F4 (cirrhosis, LS>14 kpa).

Distribution of fibrosis stages by Metavir among 67
patients with chronic HBV infection using TE was
the following: 41 (61.2%) patients had fibrosis stage
FO-F1 (LS <5.5 kpa), 14 (20.8%) patients had fibrosis
stage F2 (LS — 5.5 — 8 kpa), 3 (4.5%) patients had
fibrosis stage F2-F3 (LS — 8.0 — 10.0 kpa), 2 (3.0%)
patients had fibrosis stage F3 (LS —10.0 — 12.5 kpa),
2 (3.0%) patients had fibrosis stage F3-F4 (LS —12.5
— 14.0 kpa) and 5 (7.5%) patients had liver fibrosis
stage F4 (cirrhosis, LS>14 kpa).

Distribution of fibrosis stages by Metavir among 185
patients with chronic HCV infection using FibroTest/
FibroMax was the following: 73 (39.5%) patients had
fibrosis stage FO-F1, 41 (22.2%) patients had fibrosis
stage F2, 15 (8.1%) patients had fibrosis stage F2-F3,
11 (5.9%) patients had fibrosis stage F3, 5 (2.7%) pa-
tients had fibrosis stage F3-F4 and 40 (21.6%) patients
had liver fibrosis stage F4 (cirrhosis).

Distribution of fibrosis stages by Metavir among 67
patients with chronic HBV infection using FibroTest/
FibroMax was the following: 42 (62.7%) patients had
fibrosis stage FO-F1, 13 (19.4%) patients had fibrosis
stage F2, 2 (3.0%) patient had fibrosis stage F2-F3, 2
(3.0%) patient had fibrosis stage F3, 2 (3.0%) patients
had fibrosis stage F3-F4 and 6 (8.9%) patients had
liver fibrosis stage F4 (cirrhosis).

In patients with chronic HCV or HBV infection fi-
brosis stages measured by Fibroscan and Fibrotest/
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FibroMax were coincided in 127 (68.6%) and 45
(67.2%) cases, respectively. Discordance in one
degree of fibrosis stage was found in 36 (19.5%) pa-
tients with chronic HCV infection and in 14 (20.9%)
patients with chronic HBV infection. Discordance in
more then one degree of fibrosis stage was found in
22 (11.9%) and 8 (11.9%) cases.

Discordances were seen in those with elevated ALT
and AST (4-5 times of the upper limit of the norm),
in obese patients (BMI>25) and in those with Ste-
atosis (S3-S4), as well as in cases of extrahepatic
cholestasis or chronic hemolysis. LS values were
significantly greater in patients with steatosis-S3-
S4 by FibroMax. According to the several studies
high degree of steatosis may increase liver stiffness
and interfere with the estimation of liver fibrosis
by FibroScan [9].

TE and FibroTest/FibroMax were characterized
with an excellent accuracy. LF stages measured by
abovementioned methods were well correlated with
the clinical signs (spider angiomata, palmar erythema,
hepatosplenomegaly, oesophageal varices, ascites,
caput medusa, etc.) as well as with the results of
laboratory and instrumental investigations (ALT,
AST, leukocyte count, platelet count, prothrombin
time, INR, albumin, Fibrotest, Fibromax, abdominal
ultrasound, gastroscopy, etc).

In patients with Fibroscan and Fibrotest/FibroMax
concordant results liver biopsy might be avoided. The
latter is an invasive method and its frequent use for
assessing liver disease progression is limited.

TE using Fibroscan and FibroTest/FibroMax are
simple, non-invasive, reliable and easily repro-
ducible methods for assessing liver fibrosis and
cirrhosis in patients with chronic HCV and HBV
infection.

They are characterized with an excellent accu-
racy. FibroScan and FibroTest/FibroMax results
are well correlated with the clinical signs as well
as with the results of laboratory and instrumental
investigations.

Concordant results are obtained in high percentage of
patients with chronic HCV and HBV infection using
Fibroscan and Fibrotest/FibroMax and in this group
of patients liver biopsy might be avoided.
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Considering the high prevalence of fibrosis and cir-
rhosis among patients with chronic HCV and HBV
infection, Fibroscan and Fibrotest/ FibroMax appear
to be very valuable methods for detecting early stages
of fibrosis allowing to avoid the progression of liver
damage, as well as end-stage liver disease. These
methods are easy to perform and therefore allows
regular follow-up of the course of LF.
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SUMMARY

FIBROSCAN AND FIBROTEST/FIBROMAX
TO ASSESS LIVER FIBROSIS/CIRRHOSIS IN
PATIENTS WITH CHRONIC HBV AND HCV
INFECTION IN GEORGIA

Dolmazashvili*? E., Zhamutashvili'* M., Svanidze'
M., Nizharadze' N., Abutidze'? A.

!Georgian-French Joint Hepatology Clinic “Hepa”,
Thilisi,; °I. Javakhishvili Thilisi State University,
Faculty of Medicine; *Infectious Diseases, AIDS
and Clinical Immunology Research Center,; Tbilisi,
Georgia

Although, liver biopsy is the gold standard in assess-
ment of the degree of liver damage, the method has
some limitations. For this reason, assessment of liver
damage using non-invasive methods is currently an
important topic in hepatology.

The aim of the study was to evaluate liver fibrosis/
cirrhosis using Transient Elastography and FibroTest/
FibroMax in patients with chronic HCV and HBV
infection in Georgia and to compare Fibroscan and
FibroTest/FibroMax results.

252 patients were included in the study, among them
185 - with chronic HCV infection and 67 — with
chronic HBV infection. These patients were investi-
gated at the Georgian-French Joint Hepatology Clinic
“HEPA”, from December 2007 to November 2008.

In patients with chronic HCV or HBV infection Fibro-
scan and Fibrotest/FibroMax results were correlated
in 127 (68.6%) and 45 (67.2%) cases, respectively.
Discordance in one degree of fibrosis stage was found
in 36 (19.5%) patients with chronic HCV infection
and in 14 (20.9%) patients with chronic HBV infec-
tion. Discordance in more then one degree of fibrosis
stage was found in 22 (11.9%) and 8 (11.9%) cases.
In patients with Fibroscan and Fibrotest/FibroMax
concordant results liver biopsy might be avoided. Fi-
broscan and Fibrotest/Max appear to be very valuable
methods for detecting early stages of fibrosis among
patients with chronic HCV and HBV infection, allow-
ing to avoid the progression of liver damage, as well
as end-stage liver disease. These methods are easy
to perform and therefore allows regular follow-up of
the course of LF.
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PE3IOME

IOPPEKTUBHOCTb ®UBPOCKAH U ®U-
BPOTECT B OHEHKE ®UBPO3A/LIUPPO3A
HNEYEHU CPE/IN MNAIIMEHTOB C XPOHHU-
YECKOW HBV ¥ HCV HHO®EKIIUSIMHU B
rey3mm

Jommazamsuwia'> E.P, Kamyramsuin'> M.T.,Csa-
nnpze! MLB., Huskapamse! H.IL, AGyrumze'> A.T.

Tpysuno-panyyscras coemecmuas 2enamonou-
yeckasa kaunuxa «lenay, Tounucu,; *Tounucckuil
eocyoapcmeennvlii ynueepcumem um. He. Jloca-
saxueuny, meouyunckull gaxyremem, *Hayumno-
NPAKMU4eCKuil YeHmp uHMeKyuoHHbIX 3a001e6aHUil,
CIIH][a u xnunuyeckot ummynonoeuu, Tounucu

OnacTtorpadus Me4eHu ¢ MpUMEHEHUEM arnapara
«DubpoCkan» SBISETCS HOBBIM, 0¢300JI€3HCHHBIM
METOZOM JIsI OTleHKH (hudpo3a/muppo3a U MOXKET
MIPOBOJIUTHCS TIPH PA3TMYHBIX OOJIE3HAX TTEYCHU.

enpro nccnemoBanus ABUIACh olleHKa GudOpo-
3a/Iuppo3a MeYeHu y OOTbHBIX ¢ XPOHUIECKOM
HBYV i HCV undexnueit B ['py3un, ncmois3ys
anactorpaduio MeYeHd ¢ TPUMEHEHNEM armapara
“®ubpoCran” u GubpoTecT (KOMIIEKC TECTOB

noj Ha3zBaHueMm «dubpomakcy). B uccienona-
HUe OBLIM BKIIOYEHBI 252 MalMeHTa, CPeu HUX
185 - ¢ xpouunueckoit HCV undexiueit u 67 - ¢
xpornueckoit HBV nndeknueir. DT manueHTs
ObLIH 00CIICTIOBAHBI B TPY3UHO-(PAHITY3CKOM CO-
BMECTHOW TenaTojoruyeckoi knnHuke “I'ema” ¢
Hos10pst 2007 rona no HostOps 2008 roga. Cpenu
nanueHToB ¢ xponudeckoit HCV unu HBV
nHpeKIuel pe3yiabTaTsl daactorpaduu mneve-
HU ¢ IpuMeHeHueM anmnapara “@udbpoCkan” u
¢ubpoTecta copnanu B 68,6% u 67,2% ciayuaes,
COOTBETCTBEHHO. HecoBmaneHue B OAHON cTagnu
¢ubpo3za Ob1I0 BEIsIBICHO B 19,5% ciydaeB ¢ xpo-
Huueckod HCV undexnueit u B 20,9% ciyyaes ¢
xponnueckoit HBV undexnueit. HecoBnagenue
Oosee 4eM B ofHOW cTagun GuOpo3a ObLIO BHISB-
neno B 11,9% u 11,9% caydaeB, COOTBETCTBEHHO.
JlenaeTcs BBIBOJ, UTO P COBIAJICHUU PE3YIILTaTOB
anactorpaduu Me4YeHu ¢ NPUMECHEHHEM arapara
“OubpoCkan” u ¢pubporecta OHONCHUIO MEYEHHU
MOKHO M30€XaTh. YUYHUTBIBasi BBICOKYIO pacipo-
CTpaHEHHOCTh prOpo3a u HUppo3a neyeHu y 60Ib-
HbIX ¢ xpoHudeckoit HBV wnu HCV undekuuei,
anactorpadus Me4eHu ¢ npuMeHeHueM GpuodpoTte-
cra u annapara “®@udopoCkan” sIBIsSETCS IIEHHBIM
METOJIOM BBISIBIICHUS paHHUX cTaaui Guopo3a,
MO3BOJISTIOIIMMH M30€KaTh OCIOXKHEHUS LUPpPO3a
neyeHu. Dnacrorpadus nedeHu u GuOPOTECT JIETKO
BBITIOJTHUMBI, YTO TTO3BOJISIET PETYISIPHO MCCIIEI0-
BaTh MalMEHTOB JIJISl OLEHKH MPOTPECCUPOBAHUS
Oose3Hu.

OVERVIEW OF HIV EPIDEMIOLOGICAL SITUATION IN GEORGIA

Chokoshvili O., Abutidze A., Tsintsadze M., Gatserelia L., Badridze N.

Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia

HIV/AIDS problem that was not known several de-
cades ago, because of its devastating scale and impact
not only for human health and rights, but also social
and economical impact was resolute as one of the most
formidable challenges to human life and dignity in the
Declaration of Commitment on HIV/AIDS adopted
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on the United Nations General Assembly Special
Session (UNGASS).

The Joint United Nations Program on AIDS (UN-
AIDS) and the World Health Organization (WHO)
estimate that approximately 33.2 million people were
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living with HIV worldwide in 2007, including 2.5
million children under 15. Estimated number of newly
diagnosed HIV cases in 2007 was 2.7 million.

Georgia was one of the countries in the Newly In-
dependent States (NIS) that immediately reacted to
the epidemic in early 1990s. From the beginning of
epidemic Georgia has identified AIDS as a priority,
but the progress over the last 5 years is commendable.
The new leadership of the Government is strongly
committed to follow recommendations of G8, UN-
GASS, WHO and UNAIDS. Establishment of Coun-
try Coordinating Mechanism, One Agreed National
Strategic Plan of Actions and development of one
agreed Monitoring and Evaluation System (M&E),
Law on HIV/AIDS Prevention are the key factors to
meet Millennium Development Goals.

The most important achievements for the last years
were implementation of Prevention of Mother to Child
Transmission (PMTCT), Universal Access to HIV
Treatment, Care and Support, implementation high
technology methods such as genotyping and resistance
testing on HIV/AIDS and opening of regional HIV
Treatment Centers in West part of Georgia (Batumi,
Zugdidi, Kutaisi).

Independence from Soviet Union, changes of eco-
nomical situation from the low income to the middle
income country, opening the borders and increased
international contacts has have influence on HIV
epidemiological situation.

Epidemiological Situation in Terms of HIV in Georgia.
Georgia belongs to the countries, where notification
of HIV infection is mandatory. By protocol screening
on HIV is accompanied by pre and post test counsel-
ing (excluding blood donors). Counseling is carried
out at Epidemiological Department of IDACIRC.
Detection of HIV antibodies was performed by ELISA
method using Vironostica HIV Uni-Form II Ag/Ab,
BioMerieux, the Netherlands. By protocol, all reac-
tive samples were confirmed by Western Blot method
using HIV BLOT 2.2 Western Blot Assay. All HIV
positive patients, who has willing to continue to have
assistance with AIDS Center, are referred to the out
and in-patient units for further examination, treatment
and follow up.

Epidemiological Department collects information
about HIV positive patients and their partners. Infor-
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mation collection includes socio demographic (age,
sex, education, etc), risk behaviors/factors for HIV
transmission and obtain possible ways of disease
transmission. All information about HIV positive
patients are entered into the specially designed data
base.

First case of HIV infection in Georgia was reported
in 1989. By December 1%, officially registered cases
of HIV infection is 1825, with estimated number
3500-4000. Majority of the patients are male (75%
ofregistered cases). Nearly 400 patients already died.
Four hundred and sixty one patients are under the An-
tiretroviral (ARV) treatment, including 23 children.

By Epidemiological situation in terms of HIV/AIDS,
Georgia still belongs to low prevalence HIV epidemic
countries, with actual prevalence of 0.031 (31 per 100
000 population) and estimated prevalence 0.087 (87
per 100 000 population) in the country. Although by
experts’ estimation, urgent measures should be under-
taken immediately to prevent rapid spread of HIV in
the nearest future. Experts estimations are based on
the numbers of injecting drug users in the country and
their high risk behaviours as a needle, syringe and other
injecting equipment share, high rate of sexually trans-
mitted infections (STIs), high incidence and prevalence
of Hepatitis B and C, and wide international contacts
which leads to increased migration from Georgia to other
countries and vice versa.

Due to above mentioned factors HIV incidence
increases year by year. As it showed in the figurel,
HIV incidence rate at the end of 2008 is 7.0 per 100
000 population.

First significant increase of HIV incidence rate was
observed from 1999 to 2000 (2.24 times) and 2003
to 2004. From 2004 stabile, but slight increase of
incidence rate is presented. Increased numbers of
HIV patients are due to following factors: Situation
from 2000 in Georgia was more stabile compared to
1997-1999 years and more people, especially most
at risk population (MARPS) had possibility to get
tested and knew their HIV test results. Injecting drug
users (IDUs) who mostly became infected in differ-
ent countries (Russia, Ukraine) did not know their
HIV status and became the source of infection for
their needle and sex partners. Increased number of
HIV positives, especially those who did not undergo
HIV testing was the major source of infection. Broad
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campaigns on HIV prevention, active epidemiological
surveillance, starting different behavioral surveillance
surveys (BSS) among MARPS significantly increased
the number of people testing on HIV and as a result
increased the number of newly diagnosed patients in
2004. Country success on Global Fund II round pro-
posal, which gave possibility to attain universal access
to ARV treatment, was one of the strong motivations
for high risk behavior groups to get tested on HIV.

Universal access to ARV also significantly increased
prevalence rate of HIV infection in the country and

40 A
35 A
30 A
25 A

prevalence rate from 2004 (when universal access
was introduced in Georgia) jumped from 10.45 per
100 000 population to 31 in 2008.

In terms of HIV transmission, the major route of trans-
mission is associated with drug use and needle share
during drug injection. At the moment approximately
60% of all reported HIV cases are due to injection
drug use and needle share practice. However over the
last several years heterosexual route of transmission
is gaining importance, and increased from 29.1% to
36.1% for last five years (fig. 2).

31.00
25.63

|—0— Incidence =="==Prevalence |

Fig. 1. Incidence and Prevalence of HIV Infection in Georgia (1996-2008)
Source: Infectious Diseases, AIDS and Clinical Immunology Research Center

Peculiarities of HIV by route of transmission are
pretty the same if we compare Georgian data to East-
ern European countries and the major proportion of
most at risk population (MARPS) goes to IDUs. Like

Heterosexual
contacts
33.4%

Homo/Bi-sexual
contacts
2.7%

other Eastern and Western European Countries, where
HIV is in concentrated epidemic stage, percentage of
people who became infected through sexual contacts
has been increased in Georgia.

Inj ecting drug
use
59.4%

Undetermined
1.4%
Mother to child
transmission
2.5%

Fig. 2. Distribution of HIV registered cases by Route of transmission 2008
Source: Infectious Diseases, AIDS and Clinical Immunology Research Center
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Patients who were possibly infected by heterosexual
contact (n=598), 66% were female and 34% male
(number of infected patients includes 25 foreigners
who lived in a time of diagnoses in Georgia). For
those 598 HIV positives, in 70% source of infection
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were HIV positive drug user sex partners. Most of
them were infected in Georgia, and some - in other
countries. Figure 3 illustrates percentage of HIV
heterosexual transmission break down by gender and
countries of infection transmission.

“ Male

® Female

Fig. 3. Distribution of HIV Transmission through Heterosexual Contacts by Countries

Asiitis well known, women are more likely to be infected
with HIV through heterosexual contacts compared to

82%

2004 2005

men. Based on this growing number of HIV positive
women can be explained in Georgia (fig. 4).

71.2%

2007 2008

|l Male O Female |

Fig. 4. Distribution of HIV Cases by Gender 1997-2008

Increased number of HIV positive women is also
related to scale up of the screening among pregnant
women. Since December 2004, all pregnant women
have access to VCT at antenatal clinics and all HIV
pregnant women have access to HIV prophylaxis
treatment through PMTCT state program.

920

Age is one of the significant factors in terms of HIV
transmission. Majority of our registered HIV positive
patients are at a reproductive age at the moment of
diagnoses. As it is showed in the figure 5, most of
HIV positive patients are diagnosed at the age from
25 to 45 (fig. 5).
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Fig. 5. Distribution of HIV Cases by Age at the Moment of Diagnoses

HIV prevalence in Georgia increases from 20-24 years
and reaches pick at 30-39. Years of first drug injection
in Georgia varies from 17 to 19 years old. In a same age
of first sexual contacts take place. High risk behavior
is mostly presented in these ages. MARPS undergo
screening on HIV at least five years later after they be-
came infected with HIV (when the signs and symptoms
of AIDS are already presented). Accordingly the pick
years of their HIV infectivity can be switched to 25-29
years. Besides, a high risk behavior (needle share, etc)
among drug users depends on the drugs available in the
country. People who did not share drugs for a several
years may start to share needles due to the drug change
and technology of its preparation.

Vertical transmission of HIV mostly took place before
2005. However these cases were revealed several
years later after infection, when sings and symptoms

of AIDS occurred. No case of mother to child trans-
mission was detected from 2005, when the PMTCT
program was introduced in the country. Within the
frame of PMTCT all HIV positive pregnant women
undergo comprehensive HIV prophylaxis treatment.

Distribution of HIV/AIDS cases by regions of Geor-
gia seems to be quite remarkable. The highest HIV
prevalence rates are found in Black Sea coast regions
- Samegrelo and Adjara (with prevalence of 131.11
and 132.03 among adult HIV cases per 100 000 adult
population). High HIV prevalence in these regions
could be explained by their seaside and border loca-
tion, high rate of migration to the neighboring coun-
tries (especially Ukraine and Russia having alarming
HIV/AIDS situation), permanently increasing number
of injecting drug users and big number of internally
displaced population (fig. 6).

160

140

13203

131.11

120 -

100

80 1

87.5¢

@ 2007

60

W 2008

40 -

5456

20 -

Fig. 6. Distribution of Adult HIV Registered Cases by Different Regions of Georgia Per 100 000 Population
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Availability of HIV treatment Centers in West Geor-
gia, increasing number of VCT units, conducting
Second Generation Epidemiological Surveys in West
Part of Georgia leads for better access to HIV testing
and good registration.

HIV/AIDS is one of the leading Public Health prob-
lems worldwide. At the end of 2007, 33.2 million
people are leaving with HIV/AIDS in the world. Forty
one countries already have a generalized epidemic,
and in 85 countries HIV infection is concentrated at
MARPS. Georgia still belongs to the low prevalence
countries, with estimated prevalence of 0.09.

Working on HIV in Georgia has been started in 1994.
Georgian Government recognize HIV problem and
pay attention to its prevention and treatment. Having
One Country Coordinating Mechanism (CCM), which
includes different ministries and governmental and
non governmental institutions; National Strategic plan
for 2007-2010; and One Agreed M&E System helps
country for better coordination of HIV programs.
Decentralization of HIV/AIDS treatment centers and
development of National Guidelines on HIV treat-
ment, care and prevention is one of the successes
for advanced HIV treatment management. Universal
access to HIV treatment and care increases the life
expectancy of HIV positives and as a result increases
HIV prevalence in the country. Implementation of
PMTCT program prevents vertical transmission
and helps HIV positive mothers to deliver healthy
children. From 2005, all HIV pregnant women, who
undergo ARV prophylaxis therapy, delivered healthy
HIV negative babies.

Besides successes achieved by country, incidence rate
of HIV is still increases among Georgian citizens. The
fact that HIV is spread among MARPS who transmit
HIV to their sexual partners is in face. In the other
hand one of the reasons of increasing number of HIV
cases (incidence rate) may be cause by better manage-
ment and scaling up of VCT units and introduction of
Second Generation Epidemiological Surveys.

For HIV transmission better prevention in the country
itis necessary to enhance educational activities among
MARPS and general population. Attention should
be paid to teenagers. Courses for HIV prevention
should be introduced as a basic subject of life skills
at schools and Universities. Youth education will raise
knowledge on HIV/AIDS prevention interventions,
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decrease stigma and its related discrimination to-
wards people living with HIV/AIDS (PLHIV). Fewer
stigma increase access to HIV screening and helps to
detect HIV infection in early stage of infection. For
early detection of HIV infection it is also important
to improve knowledge of Medical personnel on HIV
issues. Enlargement of VCT and implementation of
Diagnosed Based Counseling and Testing (DCT)
units, routine testing of MARPS on HIV improve
detection of new HIV cases, helps to prevent transmis-
sion and increase life expectancy and quality of HIV
positives. Because of high rate of needle share among
IDUs and high prevalence of STIs, it is essential to
expand harm reduction programs and increase access
to condoms.

Good coordination of Governmental and non gov-
ernmental institutions (NGOs), better financing of
HIV programs and improvement of capacity building
will help the country to keep HIV epidemic in a low
prevalence and give country possibility to achieve
“Universal Access to HIV Prevention, Treatment,
Care and Support” for 2010 year
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SUMMARY

OVERVIEW OF HIV EPIDEMIOLOGICAL SITUATION IN GEORGIA

Chokoshvili O., Abutidze A., Tsintsadze M., Gatserelia L., Badridze N.

Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi, Georgia

Georgia still belongs to low HIV epidemic countries
and by December 1%, 2008 there are 1825 HIV/AIDS
cases registered at the IDACIRC with estimated num-
ber 3500 (estimated prevalence 0.09%). Majority of
HIV/AIDS patients are male (75%). Four hundred
and sixty one patients are under the Antiretroviral
(ARV) treatment, including 23 children. Despite of
HIV low prevalence, Georgia is considered to be at
risk for an imminent epidemic spread of HIV mainly
due to wide spread drug use with high risk practices
(needle-sharing) and high rate of STIs. The major
route of HIV transmission is associated with IDU. At
the moment approximately 60% of all reported HIV
cases are due to drug injection. However over the
last several years heterosexual route of transmission
is gaining importance, and increased from 29.1% to
36.1% for last five years. First significant increase of

HIV incidence rate was observed from 1999 to 2000
(2.24 times) and 2003 to 2004. From 2004 stabile, but
slight increase of incidence rate is presented. Most HIV
positive patients are diagnosed at the age from 25 to 45.
The highest HIV prevalence rates are found in Western
Georgia, particularly Black Sea coast regions - Megrelia
and Adjara (with prevalence of 131.11 and 132.03 among
adult HIV cases per 100 000 adult population). Enlarging
educational activities, prevention interventions, better
financing of HIV programs and improvement of capacity
building will help the country to keep HIV epidemic in
alow prevalence and give country possibility to achieve
“Universal Access to HIV Prevention, Treatment, Care
and Support” for 2010 year.

Key words: HIV/AIDS, prevalence, incidence, in
Georgia.

PE3IOME

OB30P MUJIEMHAOJJIOTMYECKOM CUTYAIIUHA BUY B I'PY3UH

YoxomBuan O.H., Adytunze A.T., lunuanze M./, l'auepeaus JI.B., baapuaze H.H.

Hayuno-npaxmuyecxuil yermp unpexyuonuvix 3a001e8anul,
CIIN]]a u knunuueckou ummyHono2uu, Tounucu

['py3us no ceil AeHb MPUHAATICKUT K CTPaHaM C HU3-
kot armemuert BUY/CIT /L. Ha 1 nexa6ps 2008 roma
qHUCIo peructpupoBaHHbix BUY mHQHUIIPOBaHHBIX
B HayuHo-mpakTuueckoM LeHTpe MHPEKLNOHHBIX
natosioruii, CIIM/la n xInHUYeCcKO UMMYHOJIOTUT
I'py3un coctaBnsier 1825 cinydaeB — OLEHOUHOE
gucio -3500 (mpenBapuTenbpHas pacupoCTpPaHEH-
HocTh 0,09%). BonpmmuacTBO BUY/CITN L maruen-
TOB - MYX4HUHBI (75%). 461 marmeHT HaxoMUTCS Ha
anTHpeTpoBUpycHOM (APB) nedennu, Bkimodas 23
nereil. HecMoTpst Ha HU3KYIO pacpoCTPaHEHHOCTD
BUUY, I'py3ust HaxomuTCs TIOA pUCKOM HEM30EKHOTO
pocTa 3MUAECMHH, B OCHOBHOM, BBUAY LINPOKOTO
pacnpocTpaHeHHs] HAPKOMAHUH C BBICOKHM PUCKOM
MoBeJIeHus (MCIOIb30BaHUE OOIIUX IIMPUIEB) U
BBICOKMM YPOBHEM 3a00J€BaeMOCTH OO0JIE3HSMH,
MePEeAAIOIIMMUCS TTIOJIOBBIM ITyTeM B cTpane. OCHOB-
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HoOW myTh nepenadnn BUY cBs3an ¢ moTpebieHuemM
WHBEKIIMOHHBIX HapKoTHKOB. ITpumepHo 60% Bcex
3apeTUCTPUPOBAHHBIX OONBHBIX 3apakeHsl BIU-
MH(EKINEH BCIEACTBUE YIOTPEOIICHUS MHBEKIMOH-
HBIX HAPKOTHKOB. Ha ceronHsImHmii 1eHb HECKOJIBKO
net HaOmoIaeTcsl yBeIuueHUe nepeiadyu HH)EKIUuH
reTepOCEKCyaIbHBIM MYTEM (32 MOCICIHHE MATH JIET
3aboneBaeMocTh yBenuuniach ¢ 29,1% mo 36,1%).
[lepBoe cymiecTBeHHOE yBenauyeHue uucia BUY-
3a0oneBaeMOCTH HAOIIOMANOCH B riepuo ¢ 1999 mo
2000 1 ¢ 2003 o 2004 rr. C 2004 rona HabrogaeTcst
HE3HAYUTEJIbHBIA POCT BBISIBICHHUS HOBBIX CIIy4YaceB.
BonpmacTB0 BUY MOM0XKUTENBHBIX NALIUEHTOB
JIIMarHOCTUPYIOTCS B Bo3pacte oT 25 1o 45 net. Hau-
Oosiee BBICOKHE MMOKa3aTeH PACIpOCTPAaHEHHOCTH
BUY obnapyxensl B 3amagnoil [py3un, ocodeHHO
B peruoHax YepHomopckoro nodepexnss — Merpe-
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mun 1 Amxapun (131,11 u 132,03 cpeau B3pocibix
BUY-undunmposannsix Ha 100 000 B3pocnoro Ha-
CeJIeHus).

Pacmmmpenne oOpazoBaTenbHBIX MEPONPUATHH,
npoUIAKTUUYECKIX BMEIIATEIbCTB, yIyUYlIeHnE

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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¢bunancuposanus nporpamm BUY u nadopmupo-
BAHHOCTH HACEJICHUS NIO3BOJUT COXpaHuTh BIY-
SMUJIEMHIO Ha HU3KOM YPOBHE pacupoCTpaHeHus,
u k 2010 rogy moouThcs « YHUBEPCAJIbHOTO
JocTyna» K mpoduiakTHKe, JEUCHUI0, YXOAY H
MO/ IePIKKE.

THE ROLE OF IMAGING STUDIES IN CNS INFECTIONS

Akhvlediani>** T., Shakarishvili** R., Tsertsvadze'? T.

!Department of Infectious Diseases, Faculty of Medicine, Ivane Javakhishvili Thilisi State University;,
’Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi;
SDepartment of Neurology and Neurosurgery, Faculty of Medicine, Ivane Javakhishvili
Thilisi State University,; *Sarajishvili Institute of Neurology and Neurosurgery

Recent advances in nervous system imaging tech-
niques have greatly improved the diagnosis and treat-
ment of Central Nervous System (CNS) infections.
Nowadays, the most useful imaging modalities are
harmless to the patient and widely available [23].
Whereas analysis of CSF, biopsy, and laboratory
evaluation remain the gold standard to identify the
infectious agent, neuroimaging is crucial in clearly
depicting inflammatory lesions of brain and spine.
Notably, in opportunistic disease neuroimaging has a
pivotal role not only in diagnosis but also in monitor-
ing therapeutic response [11].

Computed tomography (CT) remains the first line of
imaging for the patient admitted to the clinic with fe-
ver and altered mental status. Firstly, it’s considerably
less expensive and secondly, compared to magnetic
resonance imaging (MRI), CT scan takes less time
which is important in acute conditions [23]. MRI of-
fers superior soft tissues imaging of CNS infections
and advanced techniques. MRI also is the standard
of care for imaging spinal inflammatory diseases.
With the advent of new MRI sequences such as T2-
weighted fluid attenuated inversion recovery (FLAIR),
diffusion-weighted imaging (DWI), and proton (1H)
magnetic resonance spectroscopy (1H-MRS), it is
possible to detect early and subtle abnormalities.
FLAIR is particularly valuable in depicting complica-

94

tions like sub-/epidural empyema and vasculitis; DWI
shows early spreading parenchymal complications of
meningitis with more clarity and is of help in differen-
tiation of pyogenic abscess (PA) from ring enchancing
lesions of other etiology [13,22]. The development of
1H-MRS techniques has made it possible to detect
different brain metabolites and their disease-related
changes. It produces specific peak patterns in cases
of brain abscess [5].

Below we discuss imaging characteristics of bacterial,
viral, fungal and prion infections of the CNS.

Bacterial infections.

Meningitis: In cases of suspected bacterial meningitis
with impaired consciousness, an immediate CT is
recommended before lumbar puncture to rule out
the herniation, caused by brain swelling [14]. In the
early phase of meningitis, the CT findings are mostly
normal. Contrast-enhanced CT may show beginning
meningeal enhancement, which becomes more ac-
centuated in later stages of disease [25]. CT venog-
raphy is an excellent tool to diagnose complicating
thrombosis of the transverse and sagittal sinus, neces-
sitating therapeutic anticoagulation with intravenous
heparin [4]. In later stages, persistent drowsiness and
meningeal signs should be regarded as an indication
for repeat CT to rule out a resorptive hydrocephalus.
If external ventricular drainage is required, further
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CT studies to check on ventricular size will help in
timing of the drainage operation and later cessation
of this measure [15].

Magnetic resonance imaging (MRI) is not routinely
required in cases of uncomplicated bacterial men-
ingitis. Although it can be of help in suspected TB
meningitis, which is characterized by communicating
hydrocephalus, basal cisterns enhancement and T2
hypointensity. Recently, magnetization transfer MRI
has been proposed as a useful tool in the diagnosis of
tuberculous meningitis [28].

In complicated cases with seizures and evolving fo-
cal signes, MRI is superior to CT in demonstrating
parenchymal lesions due to meningoencephalitis or
vaculitic complications on FLAIR (fluid-attenuated
inversion recovery) sequences. In Lyme disease,
multifocal nonenhancing patchy lesions are seen on
T2 weighted imaging (T2 WI) [31].

Some pathogens have a predilection for brain stem
involvement. It is readily visualized on MRI. No-
tably, the finding of rhombencephalitis points to
listeria monocytogenes as the causative agent [29].
Neurobrucellosis is a relatively rare condition with
a wide spectrum of imaging findings from normal to
nonspecific signs of inflammation of CNS and nerve
roots or vascular complications [2].

Vascular complications must be suspected in patients
with rapid deterioration despite therapy. In these
cases, the sensitivity of DWI is higher than that of
conventional MRI. Pyogenic vasculitis is an uncom-
mon but very severe intracranial infection requiring
rapid diagnosis. MRI is more sensitive and shows
periventricular high signal on FLAIR images. Ex-
traaxial bacterial empyema is most reliably diagnosed
by MRI. CT often leaves doubt as to the nature of the
lesion and its exact location [9].

Pyogenic abscess: The diagnosis of pyogenic brain ab-
scess remains challenging. It’s a therapeutic dilemma
mostly in those cases where a single ring-enhancing
lesion with perifocal oedema has been identified on
CT giving rise to the differential diagnosis of abscess
versus necrotic tumor (e.g. glioblastoma) or metasta-
sis. Gadolinium (Gd) enhanced MRI is of help to iden-
tify multiple small additional lesions indicating meta-
static disease. In several studies, almost all pyogenic
abscesses had markedly hyperintense signal on DWI
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[19]. In unclear cases, additional information can be
gathered from 1H-MRS —it shows elevated lactate and
lipid peaks and decreased N-acetylaspartate (NAA)
[10] (Fig). This method is not routinely available but
some authors have found the results promising.

Fig. Brain abscess with corresponding spectrum.
The markedly elevated lactate and lipid peaks are
indicated with arrows

Viral Infections

Viral meningoencephalitis: Herpes simplex virus
(HSV) I remains the most common cause of viral
encephalitis. However, other viruses should be con-
sidered in acute encephalitis. This list includes re-
cently observed epidemic of the West Nile virus [30],
newly recognized viruses such as the Nipah virus [8],
human herpes viruses 6 or 7 (HHV 6, HHV 7) [20]
and enterovirus 71 [24]. Even in immunocompetent
adults, HHV 6 can cause chronic encephalitis. In im-
munocompromised patients the spectrum of possible
causative agents is even broader.

Herpes simplex encephalitis is characterized by T1
hypointense and T2 hyperintense signals in Limbic
system with mass effect [12]. Detection of HSV DNA
in the CSF by PCR remains the mainstay for the di-
agnosis of HSV encephalitis, although results of this
laboratory test may be false negative or may arrive
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belatedly. Thus, results of imaging studies are supportive
to decide whether antiviral treatment has to be started in
patients with suspected HSV encephalitis [18].

Enterovirus 71 (EV71), an enterovirus of the family
Picornaviridae, may lead to a polio-like brainstem
encephalitis and acute flaccid paralysis. MRI of EV71
typically shows hyperintense lesions on T2WI within
the brainstem and dentate nuclei of the cerebellum . In
some patients, lesions may expand to the spinal cord,
thalamus, and putamen [15].

The West Nile Virus (WNV) has caused encephalitis
outbreaks in Southern Europe, Russia, and the United
States. Clinical, laboratory and neroimaging features
were described in a recent study evaluating WNV
seropositive patients [27]. T2ZWI and DWI revealed
focal hyperintense lesions within the basal ganglia,
thalamus and pons in only two of the eight encepha-
litic patients with acute flaccid paralysis. In some
patients, the virus affects substantia nigra as suggested
by hyperintensities on T2ZWI in this region. Similar to
HSV and EV71 encephalitis, DWI seems to be more
sensitive to detect signal abnormalities especially in
the initial phase of WNV infection of the brain.

Infection of the CNS with the measles virus (MV)
may result in acute postinfectious encephalitis, acute
progressive encephalitis and subacute sclerosing
panencephalitis (SSPE). Data about imaging find-
ings in acute measles encephalitis are sparse. T2WI
may reveal cortical edema and bilateral symmetric
hyperintense lesions within the putamen and caudate
nuclei as well as within the centrum semiovale. SSPE
is a rare progressive CNS disease that usually occurs
in childhood and early adolescence but may also
be present in adults. A recent study compared MR
spectroscopy and conventional MRI in children with
early stage and with late stage SSPE. Conventional
MRI revealed no abnormalities in early stage SSPE
but detected widespread periventricular hyperintense
changes on T2WI in late stage SSPE [17]. In contrat,
MR spectroscopy demonstrated an increase in choline/
creatinine ratios in the frontal and parieto-occipital
white matter in all patients suggestive of inflamma-
tion also in early stages of SSPE. N-acetypaspartate/
creatine ratios were normal in the early stage which
reflects an absence of neuronal loss at this stage [1].

Progressive multifocal leukoencephalopathy (PML)
develops almost exclusively in patients with severe
immune deficiency and, subsequently, has become
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more frequent as a result of a high prevalence of
the HIV infection. PML has also been reported in
immunocompromised patients receiving prolonged
treatment with methotrexate, cyclophosphamide,
Natalizumab, etc [16]. This rare condition is caused
by the reactivation of polyomavirus JC. Typical for
PML is T1 hypo and T2 hyperintense lesions envolv-
ing subcortical white matter and cerebellum [32].

Parasitic infections

Toxoplasmosis: Toxoplasmosis is the most frequent
opportunistic infection in immunosupressed patients
with acquired immune deficiency syndrome (AIDS)
or after bone marrow transplantation [7]. The lesions
are typically multiple, with ring enhancement or
homogenic. MRI delineates them most clearly, some-
times revealing hemorrhagic zones. Not infrequently,
neuroimaging reveals toxoplasma lesions with mass
effect and marked perifocal edema. If the lesions are
unchanged or progressive in a week after the specific
therapy, the diagnosis should be reconsidered [6]. In
cases of severe immunosupression, the MR appear-
ance can be completely atypical, misleading radiolo-
gist and clinician. Notably, in fulminate encephalitic
variants of the disease, lesions are widespread on
T2WI and are completely devoid of enhancement
[13]. In these cases, antitoxoplasma therapy should be
started until the diagnosis has been clarified. Spectros-
copy is characterized by predominant lipid peak [5].

Fungal infections

Fungal infections of the CNS are very rare in the gen-
eral population. They are most frequently encountered
in immunocompromized patients such as those with
AIDS or after organ transplantation [33]. Due to the
lack of inflammatory response, neuroradiological
findings are often nonspecific. Although almost any
fungus may cause encephalitis, cryptococcal menin-
goencephalitis is most frequently seen, followed by
aspergillosis and more rarely candidiasis. MRI shows
punctuate or patchy signal hyperintensities on T2WI,
gadolinium enhancement is frequently absent [15].

In cryptococcal meningoencephalitis, diffuse menin-
geal enhancement and also ventriculitis can be seen
on MRI. Typical findings are multiple punctuate
lesions, often in the basal ganglia. They are termed
“soap bubble lesions” and allow the quick provisional
diagnosis leading to rapid antifungal treatment. In
nonimmunodeficient patients or patients with AIDS
under highly active antiretroviral treatment, the le-
sions can become ring enhancing [21].



GEORGIAN MEDICAL NEWS
No 12 (165) 2008

Prion Infections

Transmissible spongiform encephalopathies (TSE)
or prion diseases are fatal neurodegenerative condi-
tions of human and different animal species. This is
a group of rare diseases, Creutzfeldt-Jakob disease
(CJD) being the most common among them. Cortical
atrophy and increased signal intensity is character-
istic for all prion diseases. MRI is an important tool
in differentiating sporadic and variant CJD: variant
CJD is characterized by the pulvinar sign —a high T2
weighted magnetic resonance imaging signal in the
posterior thalamus [26].
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SUMMARY

THE ROLE OF IMAGING STUDIES IN CNS
INFECTIONS
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of Neurology and Neurosurgery

Recent advances in nervous system imaging tech-
niques have greatly improved the diagnosis and treat-
ment of central nervous system infections. Nowadays,
the most useful imaging modalities are harmless to
the patient and widely available. Whereas Analysis of
CSF, biopsy, and laboratory analysis remain the gold
standard to identify the infectious agent for instance in
meningitis, neuroimaging is crucial in clearly depict-
ing inflammatory lesions of brain and spine. Notably,
in opportunistic disease neuroimaging has a pivotal
role not only in diagnosis but also in monitoring
therapeutic response. The present review discusses
imaging characteristics of bacterial, viral, fungal and
prion infections of the central nervous system.

Key words: MRI, CNS infections, CT.
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PE3IOME

POJIb METO/I0OB BU3YAJIM3AIIM B JINAT -
HOCTHUKE MH®EKIIUMA HEHTPAJIBHOMN
HEPBHOM CUCTEMBI

Axpaenuann>** T.Jxk., MlakapumBuan®* P.P.,
Hepusaaze'? T.H.

Tounuccrkuti 20cyoapcmeennulil. yHugepcumem
um. HUe. Jncasaxuweunu, ghaxyromem meouyuns,
Ooenapmamenm ungpexyuonnvix bonesnel, *Hayuno-
npakmu4eckull YyeHmp uH@GeKYyuoHHuIX 3a001e8aHUll,
ClIH/la u xaunuyeckou ummynonoeuu, Tounucu;
$STounucckuil 2ocyoapcmeennulii ynugepcumen um.
Hs. [icasaxuweunu, ghaxyivmem meouyunsl, Oenap-
mamenm Hespono2uu u Heupoxupypeuu, *Uncmumym
nesponoeuu u neupoxupypeuu um. I1. Capaodcuus-
euIU

bnaromapst ycoBepIIeHCTBOBAHHIO METO/IOB BH3ya-
JIM3aluy, 3HAaYUTCIIbHO YIIYUIIWINCHE TUArHOCTHKA
U JIeYeHHe HeBpoJoTHUecKux Oomnesnei. [lpakTu-
YECKH BCC BUIAbI HCUPOBHU3YyaJIM3allUN 663BpeIIHI)I
U IIAPOKO JOCTYIHBI IS TaIlfueHTa. AHAIN3 Tepe-
OpOMO3TOBOM KUAKOCTH, OMOTICHS U Ta00paTOPHBII
aHaJN3 OCTAIOTCS CTAHIAPTOM IS UACHTU(DUKAIINH
MH(EKIIMOHHOTO areHTa, HO HEMPOBHU3yaTH3aIlHs
MMEeT pelIarolee 3Ha4YeHUe B YEeTKOM ONMHCAaHUU
BOCIHAJINTCIBbHBIX HOpa)KeHI/Iﬁ TOJIOBHOI'O 1 CIIMHHOT'O
Mo3ra. B ciydae onmmopTyHUCTHYECKHUX WH(EKINH,
HEHpoBU3yanu3alys 3aHUMAeT 3HAYUMYIO POJb He
TOJBKO B JUAarHOoCTHUKEC, HO U B Ha6HIOJleHI/II/I Hanmg
nedeOHBIM TIpOIleccoM. B mpencTaBiieHHOM 0030pe
00CYyXTaf0TCd 0COOEHHOCTH BU3yalM3alnH Oak-
TEepPHAIBbHBIX, BUPYCHBIX, TPUOKOBBIX M MPHOHHBIX
WH(EKINH eHTPaTbHON HEPBHON CHCTEMBI.



