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SUMMARY

Introduction: HIV infection is the major public health, social and economic problem in Georgia. Although the HIV epidemic is in its nascent phase
in the country, the potential risk for development of a wide spread HIV epidemic is very high.

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

Materials and Methods: The study included 985 people living with HIV/AIDS in Georgia registered at Infectious Disease, AIDS and Clinical Im-
munology 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.

HIV-1 RNA in plasma was measured by quantitative 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. Reasons of treatment
failure and mortality rate among ARV treated patients were analyzed.

Results and Conclusions: Treatment was offered to 398 HIV/AIDS patients. 397 patients started treatment, 1 patient refused. Out of 397
HIV/AIDS patients treated 21 patients discontinued, 54 patients died and 322 patients are currently on ARV treatment. Out of the treated patients
281 adults and 11 children are receiving first-line treatment, 27 adults and 2 children are on second-line treatment and 1 adult is receiving salvage
regimen. Treatment failure was defined in 52 cases. Among them immunological failure was observed in 7 cases, clinical failure in 1 case and
virologic failure in 44 cases. Prevalence of drug resistance among virologic failure cases accounted for 73% and inadequate adherence for 27%
cases. Out of drug resistance cases 3% has three-class drug resistance, 84% — two-class drug resistance and 13% found to be resistant to one
class. In ARV naive patients the prevalence of drug resistance to any class was 4.33%. The majority of death cases among ARV treated patients
was due to non-AlDS related or incurable conditions, while deaths due to AIDS related conditions were mainly associated with delayed referral of
patients in already advanced stage of disease. It's worth to mention that the highest number of death cases was due to liver failure in HIV/HCV
and/or HBV co-infected patients.
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INTRODUCTION Georgia is an independent nation, formerly part of the Soviet
Union. The first case of HIV infection in Georgia was reported

Introduction of potent antiretroviral therapy (ART) in the mid  in 1989. As of December 2007, a total of 1,472 HIV/AIDS cases
1990s can be regarded as a major breakthrough in HIV-related = were registered in the country, among them 76% were males. The
care. Antiretroviral drugs (ARV) have succeeded in delaying the  estimated number of PLHA is around 3,000 as per Spectrum mod-
onset of illness, decreasing mortality from AIDS, and improving  eling. The annual number of newly reported HIV infections has
the quality of life for people living with HIV/AIDS (PLHA) (1, risen each year. Of note, more than half of 1,472 registered HIV
2). Since 2003 through the World Health Organization’s (WHO) cases were reported in the past three years (2005-2007) (Fig 1).
“3 by 5” strategy the access to ART is steadily increasing in The HIV epidemic in Georgia is mostly concentrated around
resource limited countries (3). As a continuation of these efforts  the injecting drug users (IDU) accounting for 60% of the reported
Universal Access (UA) initiative has been pledged by G8 Gle- cumulative number. It’s worth to mention that up to 68% of
neagles Summit and the World Summit in 2005 to ensure UA  HIV infected individuals are co-infected with hepatitis viruses.
to HIV/AIDS prevention, treatment, care and support by 2010  Although the HIV epidemic is in its nascent phase, Georgia
around the globe (4). is believed to be at risk for an expanding epidemic due to the
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Fig 1. Number of new cases of HIV infection by year.

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.

The governement of Georgia has identified AIDS as a priority
field back in the 1990s, and the progress over the last 5 years is
commendable. Georgia was first among the former Soviet Union
(FSU) countries to attain universal access to free-of-charge ART
for all PLHA through the financial support of the Global Fund
to fight AIDS, Tuberculosis and Malaria (GFATM) since 2004.
This major step towards UA targets has been well acknowledged
by the international community. According to the recent WHO,
UNAIDS and UNICEF 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
ofthe WHO, European, British HIV Association, DHHS of USA,
TAS-USA Panel and other guidelines.

With the WHO and GFATM support:

1. National HIV/AIDS Treatment and Care Guidelines and
Protocols have been developed in Georgia.

2. During 2004-2007, about 30 specialists completed long-
and/or short-term trainings in Georgia and abroad at the
leading US and European HIV/AIDS Centers.

3. Several clinical workshops facilitated by leading European
consultants/experts were conducted at the Infectious Dis-
eases, AIDS and Clinical Immunology Research Center.

4.Modern principles of ARV treatment were implemented
in Georgia.

Antiretroviral therapy itself is accompanied by side effects
and the possibility of treatment failure and limitations of future
therapeutic options should be well thought out before starting
therapy (6-8). The CD4 T-cell count and the HIV RNA level serve
as important predictors of disease progression and survival in un-
treated patients. It is well acknowledged fact that CD4 cell count
is the primary marker for ARV treatment initiation, while the viral
load serves as a secondary marker (7, 9-18). It is recommended
that two nucleoside/nucleotide reverse transcriptase inhibitors
(NRTIs) and one non-nucleoside reverse transcriptase inhibitor
(NNRTI) be combined in the first-line ARV regimen.

A combination which backbone includes one of the Protease
Inhibitors (PI), known for higher genetic barriers, is recommended
for use in second-line ARV treatment. Second-line ARV treatment
is recommended only in case of proven treatment failure. Initiating
second-line treatment has to be accompanied by strong efforts
to reassess and support adherence. In case of confirmed second-

line ARV treatment failure (using virological, immunological or
clinical criteria), a salvage regimen is considered.

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

MATERIALS AND METHODS

Subjects

The investigation was conducted at the Infectious Diseases,
AIDS & Clinical 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 1,472 HIV/AIDS cases registered at the IDACIRC,
321 died and 166 were out of country. Therefore, 985 patients
were included in the study, 694 men and 156 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. 68% of study subject were co-infected with HCV, HBV
or both.

Study Design

To ensure universal access to ARV therapy all 985 HIV/AIDS
individuals included in the study were requested to submit to
following examinations:

1. Investigation of all HIV infected persons by special algo-
rithm:

* Physical examination.

» Complete blood count.

* Immunological 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 months.

2. Identification of all patients requiring ARV therapy ac-
cording to special criteria described in National Guidelines on
HIV/AIDS treatment:

» Symptomatic HIV infection (AIDS or severe symp-
toms).

» CD4 count < 200/mm?®.

* if CD4 is 201-350/mm?, decision is made upon CD4
decline rate, viral load, presence of hepatitis co-infec-
tion.

3. Offering ARV therapy to all eligible patients requiring
treatment.

At present in Georgia the National Guidelines recommend as
a first-line ARV regimen combination of two nucleoside/nucleo-
tide reverse transcriptase inhibitors (NRTIs) and one non-nucleo-
side reverse transcriptase inhibitor (NNRTI). Second-line ARV
regimen includes one of the Protease Inhibitors (PIs) boosted
with Ritonavir and two NRTTs. Salvage regimen includes Fusion
Inhibitor Enfurvitide (ENF) and the new PIs — Tipranavir (TPV)
or Darunavir (Prezista). Another option is a combination of two
PIs, except TPV, which is not to be combined with any other
PIs. It’s worth to mention that during selection of ARV regimen

26



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, use of
opioid substitution therapy (pharmacokinetic interaction between
NNRTIs and methadone or buprenorphine), coexistent medical
or psychiatric conditions and etc.

4. Monitoring of all patients receiving ARV treatment was
done at baseline, after 8 weeks of treatment initiation and then
in every 3 months. Clinical symptoms, CD4 T-cell count, HIV
RNA level, side-effects and adherence were monitored during
the follow-up visits. Possible side effects of particular drugs
could require more frequent monitoring and this was decided on
individual basis. 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,
¢) 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/mm3 during
a first year,
b) >50% fall from on therapy CD4 peak level.
¢ Clinical failure:
a) Occurrence of new opportunistic infections
(OD),
b) Recurrence of prior OI,
¢) Onset of WHO stage III conditions.

In case of severe opportunistic infections like TB, pneumo-
cystic 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.

In case of treatment failure adherence was reassessed and geno-
typic resistance test was performed to determine whether failure
was due to HIV drug resistance or other causes (e.g., inadequate
adherence, drug side effects) and consequently second-line or
salvage ARV regimen was initiated.

To ensure maximal adherence before initiation of ARV treat-
ment all patients were educated and prepared for adherence. Fol-
lowing methods were used for adherence assessment: Offering
patients specially designed table-sheet for reporting daily (morn-
ing and evening) medication intake; Offering patients specially de-
signed questionnaire to identify reasons for missing doses; Asking
patient to describe medication intake during the preceding three
days; Counting pills remaining in box/bottles with consideration
of dosage provided at patients last visit; Identification of pills by
patients that are in their regimen by shape and colour.

METHODS

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 avail-
able 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 manufac-
turer. 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 TagMan 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-lym-
phocyte subpopulations (T-helpers, T-cytotoxic,) specific markers
were measured according to the standard by CDC recommended
single-platform immunophenotyping technique using the Becton-
Dickinson FACSCalibur flow cytometer. Complex of following
monoclonal antibodies was used CD3FITC/ CDS8PE/ 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
were 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. Sequence Analysis. The Guidelines™ software of
the TruGene system was used to interpret the genotype for drug
resistance and producing a clinical report. The sequences obtained
were also analyzed using the software available http://hivdb.
stanford.edu/.

RESULTS

Of 985 patients investigated 398 were in need of ARVs and
treatment was offered to all of them. Out of 398 patients 295 were
symptomatic and 103 asymptomatic. Asymptomatic patients were
offered treatment based on immunological and virological criteria.
397 patients started treatment, 1 patient refused. Among them 380
were adults and 17 children under age of 15. Out of treated patients
21 self-discontinued treatment, 54 patients died and 322 patients
(309 adult and 13 children) remained on ARV treatment. Out of
treated patients 281 adults and 11 children are receiving first-line
treatment and 27 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 regi-
mens among adult patients is presented in Table 1 and Table 2
accordingly.

One patient is receiving salvage regimen including Darunavir
and Enfuvirtide.

Reasons of switching ARV from first to second-line were
analyzed. Treatment failure was reported in 52 cases. Among
them immunological failure was observed in 7 cases, clinical
failure in 1 case and virologic failure in 44 cases. In all virologic
failure cases adherence was reassessed and genotypic resistance
test was performed while patient was still on treatment. Of 44
cases in 32 (73%) failure was attributable to drug resistance. Of
32 patients with HIV drug resistance 1 patient (3%) has three-class
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Table 1. Distribution of patients receiving first-line ARV treat-
ment

First-line ARV regimens Nuan(]lt:ﬁ;of N;T"zl:;: f
ZDV +3TC + EFV 168 4
ZDV +37C + NVP 36 8
TDF + FTC + EFV 16 -
TDF + FTC + NVP 3 -
ABC + 3TC + EFV 55 2
ABC +3TC + NVP 3 2

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

. . Number of Number of
Second-line ARV regimens adults children
LPV/r (SQVIr or FPVIr) + TDF 6 )
+ABC
LPV/r (FPVIr or ATV/r) + ddl 18 9
+ABC
LPV/r + TDF + (ZDV + 3TC) 3 -

drug resistance (NRTI, NNRTI and PI); 27 patients (84%) had
two-class drug resistance, 26 patients to NRTT and NNRTI drugs
and 1 patient — to NRTIs and PIs and 4 patients (13%) found to
be resistant to one class: NNRTIs. In 12 cases (27%) virologic
failure due to non-adherence was found that was confirmed by
detectable viremia, without resistance mutations. Out of these 12
cases 2 patients discontinued treatment and in 10 cases adherence
was ensured. Out of 32 cases with drug resistance all patients were
switched to second-line regimen. Out of them currently 27 adult
patients and 2 children were switched and remained on second-
line ARVs, 1 patient discontinued second line regimen and 1 was
switched to salvage regimen, 1 patient died.

Common NRTI mutations reported in treatment experienced
patients included: the signature Lamivudine mutation M 184V has
been detected in 26 subjects; 1 subject was found to be resistant
to Zalcitabine (ddC) and Tenfovir (TDF) due to K65R mutation;
2 subjects had intermediate resistance to Zidovudine (AZT) and
possibly to Stavudine (d4T) due to T215Y/F+K219Q; 1 subject
had possible resistance to Zidovudine (AZT) and Stavudine (d4T)
due to T215Y/F, which also limits the effectiveness of Abacavir
(ABC), Didanosine (ddI) and particularly Tenofovir (TDF).

As for NNRTI mutations: 11 subjects had K103N mutation
causing resistance to Nevirapine (NVP), Delaviridine (DLV) and
Efavirenz (EFV); 7 subjects were resistant to Nevirapine (NVP)
and Efavirenz (EFV) due to G190S mutation with presence K101E
mutation in two cases; 3 subjects were resistant to Nevirapine
(NVP) and Delaviridine (DLV) due to Y181C mutation, one
subject had resistance to same drugs caused by V1061 mutation;
In addition, M230, A98G, V179D/E and V1081 mutations were
detected in these subjects, which cause resistance to each of the
available NNRTIs.

Resistance to protease inhibitors have been found in 2 subjects
due to D30N and M461 + N88S mutations.

It is worth to mention that in order to evaluate prevalence of
drug resistance in ARV naive patients and to further optimize ARV
in Georgia, we have studied newly diagnosed 184 ARV naive
patients for drug resistance. Following prevalence of resistance
among naive subjects was found:

* 4.33% had resistance to any ARV class.
* 3.26% were resistant to 1 class.

* 1% was resistant to 2 class.

* No 3 class resistance was found.

Among 184 ARV-naive patients: 2 patients showed to be resist-
ant to all available NNRTIs due to K103N mutation; 2 patients
were resistant to Nevirapine due to K101E; 4 patients had M461
mutation indicating resistance to Indinavir (IDV) and Amprenavir
(APV)/Fosamprenavir (FPV); 2 patients had M184V mutation
indicating resistance to 3TC. During the study period out of in-
vestigated 184 ARV naive patients no one started ARV therapy.
Their baseline resistance pattern will be taken into account while
prescribing ARV regimen in future.

Fatality rate and reasons of death was studied among treated
patients. Overall fatality rate of ARV treated patients was 14%
(54 patients out of 397). Of died cases in 12 was their death at-
tributable to the late stage of HIV/AIDS complicated with life-
threatening diseases, 13 cases were due to incurable malignancies
and 29 were due to non-AIDS related death. Table 3 summarizes
reasons of deaths among patients receiving ARV. It is worth to
mention that the highest number of deaths was due to liver fail-
ure in HIV/HCV and/or HBV co-infections. This fact once more
emphasizes that co-infection with hepatitis viruses is of major
concern in HIV patients.

Table 3. Causes of death among patients receiving ARV

Reasons of death among patients

receiving ARV Number of deaths
AIDS related (total) 12
Toxoplasmic encephalitis 1
Cryptococcal meningitis 2
Tuberculous meningoencephalitis 3
Wasting syndrome 1
Meningoencephalitis of unknown etiology 2
Lung tuberculosis 3
Cancers (total) 13
Lymphoma 4
Kaposi‘'s Sarcoma 2
Colon cancer 3
Lung cancer, respiratory failure 4
Non-AIDS related 29
Myocardial infarction 3
Hemorrhagic stroke 3
Cerebral trauma 2
Acute renal failure 2
Liver failure 19
Total 54
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DISCUSSION

In the presented study we aimed to evaluate effectiveness of
ARV treatment principles in Georgia, including treatment and
monitoring methods.

Study included 985 PLHA in Georgia registered at Infectious
Disease, AIDS and Clinical Immunology Research Center and
available in the country since 2004.

High standards of diagnostics and treatment of AIDS patients
in Georgia is achieved by adaptation of the WHO and Western
guidelines with WHO and GFATM support, also by wide-scale
long- and short-term trainings of about 30 specialists completed
in and outside the country at the leading US and European HIV/
AIDS Centers.

Universal access to ARV was achieved by investigation of
all HIV infected persons by special algorithm, identification all
patients requiring ARV therapy, offering ARV therapy to all pa-
tients requiring treatment and monitoring of all patients receiving
ARV treatment.

Reasons of treatment failure were analyzed by assessing the
reasons of switching ARV regimen and fatality rate among ARV
treated patients. Treatment failure was reported in 52 cases.
Among them immunological failure was observed in 7 cases,
clinical failure in 1 case and virologic failure in 44 cases. Virologic
failure was observed in 44 cases (11% of all treated patients).
Out of 44 cases in 32 cases (73%) failure was attributable to
drug resistance. Out of 32 patients with HIV drug resistance 1
patient (3%) has three-class drug resistance, 27 patients (84%)
had two-class drug resistance and 4 patients (13%) found to be
resistant to one class. In 12 cases (27%) virologic failure due to
non-adequate adherence was found and confirmed by detectable
viremia, without resistance mutations. In addition, prevalence of
HIV drug resistance in ARV drug naive patients was found to be
4.33%. Our data are comparable with the data of other resource-
limited countries with increasing access of ARV therapy (19-24).
These data suggest that the incidence of transmitted drug resist-
ance is still low but is rising along with increasing access to ARV.
On the other side current estimates indicate that the prevalence of
transmitted drug resistance is highest in regions and populations
with long-established use of antiretroviral therapy (25-33).

All these data will assist us to further optimize resistance test-
ing strategy and, in general, ARV treatment in Georgia.

Overall fatality rate of ARV treated patients was 14% (54 pa-
tients out of 397). It is interesting that death cases were attributable
to the late stage of HIV/AIDS complicated with life-threatening
diseases, incurable malignancies and there were also non-AIDS
related death. Among these patients CD4 cell counts were low
and plasma viral loads were higher at baseline. Data from very
large cohort studies have shown that both baseline (34) and current
(35) low CD4 cell counts and baseline high plasma viral load are
associated with a higher risk of death. Highest number of death
cases was due to liver failure in HIV/HCV and/or HBV co-in-
fected patients. Several studies have highlighted the increasing
importance of liver-related disease as a cause of death in HIV-
infected patients in pre-, early, and late ARV (36, 37). In patients
coinfected with viral hepatitis B or C increasing fatality rate from
liver-related diseases was shown (38). Specific analysis of the
EuroSIDA cohort found a decreasing rate of fatality from liver-
related disease across Europe after wide use of ARV. However,

after adjustment for the current CD4 cell count, and consequent
increase in CD4 cell counts in patients taking ARV, there was
a significant increase over time in death rates from liver-related
disease. In addition, in patients with similar CD4 cell counts,
longer exposure to ART was associated with an increased death
rate from liver-related disease. This may be explained by direct
liver toxicity of antiretrovirals, progression of liver disease due
to hepatitis B virus or hepatitis C virus over time as patients
survive longer, or some other factor (39). Despite the changing
trend of fatality rate from liver-related diseases in HIV infected
patients on ARV over time (39), our data suggest that liver-related
deaths are pointing out to the problem, which calls for urgent
action against hepatitis viruses co-infection in HIV patients on
a national level.

Conflict of interest: there are no financial or any other type
of conflict of interests with regards to analyses presented in our
paper (“Experience of Antiretroviral treatment in Georgia”).
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