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Objective: To determine the efficacy and safety of the fixed-dose combination of d4T/3TC/NVP in the

Design:

Setting:

treatment of antiretroviral naive HIV-infected Thai adults.
open label, single arm trial.

Siriraj hospital, which is the tertiary care center.

Method: A baseline clinical assessment and blood test was done on 102 antiretroviral naive HIV-infected

Result:

patients, who then received a fixed dose combination of d4T 30 mg (weight < 60 Kg) or 40 mg
(weight > 60 Kg)/3TC150 mg/NVP 200 mg po g am and separated antiretroviral drugs consisting of
d4T 30 mg (weight < 60 Kg) or 40 mg (weight > 60 Kg) po g pm + 3TC 150 mg po g pm for 2
weeks. A fixed dose combination of d4T 30 mg (weight < 60 Kg) or 40 mg (weight > 60
Kg)/3TC/NVP twice daily thereafter for 52 weeks. The patients were scheduled for follow-up visits at
2,4, 8,12, 24, 36 and 52 weeks at which time they were assessed clinically and evaluated for
adverse events. A CD4 cell count and HIV-RNA assay were done at 12 weeks.

At week 12, the mean decrease in log HIV RNA was 2.87(0.76) log,, copies/mL (P<0.001; 95%Cl
2.70,3.03). Seventy three patients (86.9%) had HIV. RNA <400 copies/mL by on-treatment analysis
and 73.7% had HIV RNA <400 copies/mL by intent-to-treat analysis. Fifteen patients (88.2%) with
baseline HIV RNA <100,000 copies/mL and 58 patients (86.6%) with baseline HIV RNA > 100,000
copies/mL had viral load <400 copies/mL by on-treatment analysis (P=0.856). Fifteen patients
(78.9%) with baseline HIV RNA <100,000 copies/mL and 58 patients (72.5%) with baseline HIV
RNA >100,000 copies/mL had viral load <400 copies/mL by intent-to-treat analysis (P=0.566). The
mean (SD) CD4 cell count at week 12 was 131.6(83.0) cells/mm?® (range 8-393). The mean (SD)
increase in CD4 cell count from baseline was 73.7(55.5) cells/mm’ (P<0.001). A total of 12% of the
patients receiving d4T+3TC+NVP-developed skin rashes. Hepatotoxicity was recognized in 6% of

the patients.

Conclusion: Fixed-dose combination of d4T+3TC+NVP is safe, well tolerated and effective in increasing CD4

cell counts and suppression of HIV RNA at 12 weeks in advanced HIV-infected patients in Thailand.
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CHAPTER 1

INTRODUCTION

Rationale and background

In the year 2000, nearly one million Thai people were infected with human
immunodeficiency virus (HIV). Since the beginning of the epidemic, 289,000 Thais have
died and almost 700,000 are currently living with HIV or Acquired Immunodeficiency
Syndrome (AIDS). All those infected will fall ill due to the disruption of the immune
system that occurs during the natural course of HIV infection.” Potent antiretroviral
therapy can at least partially restore pathogen-specific immunity to recall antigen-
specific immunity to recall antigens.2 Memory CD4 cells increase early following
treatment due to their redistribution from the lymphoid tissue into the circulation.” The
use of a combination of three nucleoside reverse transcriptase inhibitors (NRTI) or two
NRTI plus a nonnucleoside  reverse transcriptase inhibitor (NNRTI) or protease
inhibitor(s) has decreased HIV-1 replication to very low levels, leading to elevation in the
CD4 cell count as well as to improved clinical outcomes. Treatment of HIV infection with
a combination of three antiretroviral drugs is a cost-effective use of resources.’

The 2001 British HIV Association (BHIVA) guidelines for the treatment of HIV-
infected adults with antiretroviral therapy and the US Department of Health and Human
Services (DHHS) 2002 guidelines "have recommended antiretroviral treatment for
patients with serious/ recurrent HIV related illness, or AIDS, and HIV-infected patients
with CD4 cell count <200/uL regardless of the HIV RNA concentration.”® The optimal
time to initiate antiretroviral therapy among asymptomatic patients with CD4 cell counts
>200 cells/mm’ is unknown. One of the antiretroviral regimens recommended by the
BHIVA guidelines included nevirapine (NVP) 200 mg twice a day in combination with 2
NRTIs. This concurred with the Infectious Disease Association of Thailand 2001

guidelines for HIV-infected adults. However, the 2002 US DHHS guidelines for the use of



antiretroviral agents in HIV-infected adults and adolescents recommended 2 NRTIs plus
nevirapine as an alternative regimen for the treatment of adults with HIV-1 infection.
Currently the cost of antiretroviral drugs is much less than in the past, particularly the
locally-produced formula. However, primarily because of economic limitations the
majority of Thai HIV-infected adult patients do not have access to the antiretroviral
treatment. The Thai Government Pharmaceutical Organization (GPO) has produced a
new formulation of antiretroviral drugs i.e., a fixed-dose combination of 30 or 40 mg
stavudine (d4T)/ 150 mg lamivudine (3TC)/ 200 mg nevirapine (NVP) which has been
available in the market since March 2002. This new combination formula makes simple
dosing (one tablet twice daily) feasible. According to Thai FDA regulations, this type of
new drug formula has to go through various phases of clinical trials, with an exemption
of the animal toxicity study phase. However, the Thai GPO has been granted the special
privilege of not needing approval by the Thai FDA for any of its products. Therefore it is
necessary to conduct a study documenting the efficacy and safety of this new formula.
This prospective trial aimed to study the efficacy and safety of the fixed-dosed
combination of d4T/3TC/NVP. If the new fixed-dose combination of d4T/3TC/NVP is
effective and safe, it may be offered to HIV-infected patients who are in the Universal

Coverage Scheme.



CHAPTER 2

REVIEW OF RELATED LITERATURE

2.1 Literature search strategy:

The literature search strategy used to obtain the information for this review included
the Pub-MED reference database as well as selections from the reference list of related
articles, abstracts presented in academic conferences, and guidelines for antiretroviral
therapy. The keywords are stavudine, lamivudine, nevirapine, and HIV infection. The

literature search covered the time period 1985 — 2002.

2.2 Literature review

Observational cohorts have provided critical data regarding the prognostic
influence of viral load and CD4 cell count in the absence of treatment. These data
indicate a strong relationship between plasma HIV RNA levels and CD4 cell counts in
terms of risk for progression to AIDS for untreated persons and provide potent support
for the conclusion that therapy should be initiated before the CD4 cell count declines to
<200 cells/mm”. Regarding CD4 cell count monitoring, the Multicenter AIDS Cohort
Study (MACS) demonstrated: that the 3-year risk for progression to AIDS was 38.5%
among patients with 201-350 CD4 cells/mms, compared with 14.3% for patients with
CD4-cell count >350. cells/mm’. However, the' short-term risk for progression also was
related to the level of plasma HIV RNA, and the risk was relatively low for those persons
with <20,000 oopies/mL.7 Data from observational studies of HAART-treated cohorts
also provide critical information to guide the use of antiretroviral therapy among
asymptomatic patients.w A collaborative analysis of data from 13 cohort studies from
Europe and North America demonstrates that among drug-naive patients without AIDS-

defining illness and a viral load <100,000 copies/mL, the 3-year probability of



progression to AIDS or death was 15.8% among those who initiated therapy with CD4
cell counts of 0-49 cells/mm’; 12.5% among those with CD4 cell counts of 50-99
cells/mm’; 9.3% among those with CD4 cell counts of 100-199 cells/mm’; 4.7% among
those with CD4 cell counts of 200-349 Cells/mm3; and 3.4% among those with CD4 cell
counts of 350 cells/mm’ or higher.11 These data indicate that the prognosis might be
better for patients who initiate therapy at >200 celIs/mmS; but risk after initiation of
therapy does not vary considerably at >200 cells/mm’. Risk for progression also was
related to plasma HIV RNA levels in this study. A substantial increase in risk for
progression was evident among all patients with a viral load >100,000 copies/mL. In
other cohort studies, an apparent benefit in terms of disease progression was reported
among persons who began antiretroviral therapy when CD4 cell count were >350
cells/mm3 compared to those who deferred therapy.m’13

Nevirapine (NVP) is a specific, non-competitive inhibitor of the reverse
transcriptase enzyme of HIV-1. Other approved Non-Nucleoside Reverse Transcriptase
Inhibitors (NNRTI) being used for the treatment of HIV infection include delavirdine and
efavirenz. The most important clinical adverse events associated with nevirapine are

14,15

rash (16%) and hepatitis (8-28%). In an FTC-302 study, a high incidence of severe
liver toxicity was observed (9.4%), especially in women (12% in women vs. 6% in men,
p=0.05). Clinically these events were attributed to NVP in combination with stavudine
(d4T) and blinded treatment medication. Liver enzymes in patients receiving NVP along
with other antiretrovirals should be monitored closely, particularly during the first eight
weeks.'® Women were more likely-to discontinue NVP therapy because of a skin rash
(risk ratio, 4.5; 95%Cl, 1.9—10.5).17 A study of NVP treatment with an initial dose of 400
mg daily appeared intolerable. Forty-eight percent-of the subjects developed a rash;
60% (28% of the total cohort of 21 patients) of them had to discontinue the drug.” The
benefit of a lead-in treatment period at a lower dose was suggested by the absence of
rash in patients who received 400 mg/day after a prolonged prior dosing at 200 mg.
Dose escalation to 400 mg/day from 200 mg/day for 2-4 weeks was tested in 92
patients; 18% developed a rash, and only 2% discontinued the drug.19 However, a case-

control study of Stevens-Johnson syndrome (SJS), or toxic epidermal necrolysis, in HIV-

infected patients showed that 15 of 18 cases had been exposed to nevirapine [odds



ratio, 62 (10.4; + 00)] and all patients had received escalating doses. In 10 patients the
reaction occurred with the initial dosage.20 SJS has been reported in 0.3% of patients
with nevirapine.21 Other commonly reported events include fever, nausea and
headache. Severe and life-threatening skin reactions and hepatotoxicity, including fatal
cases of each, have occurred in patients treated with nevirapine. Long-term follow-up of
125 antiretroviral-naive HIV-positive patients treated with nevirapine revealed that 11
patients (9.0%) developed a rash thought to be related to NVP, of whom 4 permanently
discontinued NVP.*

An open-label, prospective trial of combined stavudine, lamivudine, and
nevirapine twice daily for the treatment of 25 antiretroviral-naive HIV-1 infected patients
by Kasper et al found that 55% and 85% of the patients had HIV RNA below 400
copies/mL at 8-12 weeks and 21-32 weeks of treatment respectively.23

A randomized, double-blind, placebo-controlled trial of zidovudine (AZT) +
didanosine (ddl) + NVP (N=32) vs AZT + ddl (N=36) in antiretroviral-naive HIV-infected
patients by Floridia et al demonstrated that 62.5% and 13% of patients in NVP+AZT+ddl
arm and AZT+ddl| arm respectively had HIV RNA below 400 copies/mL at 24 weeks and
37.5% vs 26.7% at 48 weeks.”

The Atlantic study was a randomized, open-label trial comparing dual NRTI
(didanosine + d4T) therapy with either NNRTI NVP, protease inhibitor Indinavir (IDV) or
NRTI lamivudine (3TC) in 298 antiretroviral naive HIV-1 infected patient. At week 48, the
intent-to-treat analysis indicated that the proportion of participants with a viral load <50
copies/mL was 49, 49 and 40% forthe NVP, IDV and 3TC groups, respectively, with no
statistically significant differences.”

Raffi et al reported an open-label, multicenter trial of d4T + ddl gd + either 200
mg NVP bid (N=60) or 400 mg NVP gd (N=40). Eighty seven percent (39/45) of the
patients in the NVP bid arm had HIV RNA below 500 copies/mL at 52 weeks, compared
to 78% (14/18) in the NVP gd arm. Eighty percent (8/10) of patients in NVP bid arm and
88% (7/8) in NVP gd arm with baseline viral loads >100,000 copies/mL had HIV RNA
below 500 copies/mL after 52 weeks.”

A randomized, open, multicenter study by Podzamczeri et al comparing combivir

(AZT+3TC) with nelfinavir (NFV) or nevirapine (NVP) in 142 HIV-infected naive patients



showed that 63.2% (NFV group) vs. 75.7% (NVP group) had viral loads below 200
copies/mL at 24 weeks.”’

Katlama et al: A randomized, open-label study comparing d4T/ddl/3TC vs.
d4T/ddI/NVP vs. d4T/ddl/IDV (indinavir) in HIV-1 infected antiretroviral naive patients
which showed that 88% (76/99) of the d4T/ddI/3TC group, 88% (76/99) of d4T/ddI/NVP
group and 87% (76/98) of d4T/ddl/IDV group had viral loads below 500 copies/mL at 24
weeks.”

Guardiola et al: An open-label, randomized comparative study of d4T + ddl + IDV
vs. d4T + ddl + NVP in the treatment of 50 HIV-infected naive patients. ITT analysis
showed 70% of d4T/ddl/IDV arm and 71.3% of the d4T/ddI/NVP arm had HIV RNA
below 200 copies/mL. No duration of time-elapsed at the analysis was given. The
virologic improvement of the subgroups of patients with a high viral load was similar in
both arms.”

A meta-analysis of randomized controlled trials evaluated the effectiveness and
tolerability of triple antiretroviral therapy regimens in HIV-infected patients, comparing
the NNRTIs nevirapine or efavirenz combined with 2 NRTIs vs. 2 NRTIs vs. 2 NRTIs
combined with one protease inhibitor (HAART). A significant virological response was
observed in patients treated with NNRTIs (OR 3.6;95%CI,2.2-6.0), particularly in naive
patients (OR 7.4;95%Cl,4.1-13.5). Five RCTs comparing 2 NRTIs and one NNRTI to
HAART showed a slightly higher rate of virological response with the NNRTIs treatments
(OR 1.6;95%CIl,1.1-2.1), where as no difference was observed related to the progression
of HIV disease.” Another meta-analysis of clinical trials involving triple combination
therapy with dual NRTI and a protease inhibitor (PI) or an NNRTI or a third NRTI
revealed that the overall estimated percentage of patients with plasma HIV RNA < 400
copies/mL at 24 weeks was 64% [95%CI, 60-67%]. The percentages of patients with
plasma HIV RNA < 50 copies/mL at 48 weeks according to drug class were: Pl triple,
46% (95%Cl,41-52%); NNRTI triple, 51% (95%CI, 43-59%); NRTI triple, 45% (95%Cl,
36-54%). In multivariable regression analysis, neither baseline plasma HIV RNA level
and CD4 cell count nor treatment regimen predicted plasma HIV RNA < 50 copies/mL at

week 48.°



Miguez-Burbano: 24 HIV+ drug users (12 men and 12 women) received
nevirapine as part of their new HAART regimens. All were antiviral-experienced and
compliant patients. Following one year of therapy, women had significantly higher CD4
counts (627.545+272) than men (366.333+263, p=0.02) and the viral load was
significantly lower in women than men (p=0.05). Moreover, a positive virological
response was observed (<200) in 46% of the women but in only 16% of the men.
Treatment was suspended in one woman due to severe hepatotoxicity; her data was not
included.”

A prospective, ongoing 104-week observational study was done to assess long-
term efficacy, safety (with a focus on rash), and tolerability in 296 HIV-1 infected adults
receiving various NVP-containing regimens. Pre-existing hepatitis was reported in 79
patients (42 type B, 24 type C, 13 type B+C). 108 were antiretroviral treatment-naive.
Data of 180 (270) patients were available at 52 (26) weeks. In these cases, the mean
viral load decreased from 3,400 copies/mL to 60 copies/mL (week 26: 90 copies/mL). At
baseline, 42 patients had a viral load below the limit of detection. During the treatment,
48% (until week 26: 43%) of the patients reached this detection limit. The mean CD4
count increased from 365 cells/ul to 460 cells/uL. In 16 patients (6%) rash was
diagnosed, in 14 of those NVP was discontinued. The author concluded that the use of
NVP is manageable, generally well tolerated and effective.”

Messina et al evaluated 128 patients who received antiretroviral treatment with
NVP. 57 patients (44.5%) were naive. Thirty four patients (26.5%) completed the 64
weeks of treatment. Ten patients(7.8%) suffered. from a severe allergic dermatitis
associated with NVP, whereas 3 (2.34%) presented hepatic toxicity. In 8 cases (6.25%)
the adherence to the treatment was bad. In 10 patients (7.8%), (naive:2, experienced:8)
there' was therapeutic failure, whereas in 23 patients (67.65%), (naive:16,
experienced:7) the viral load was lower than 50 copies/mL at the end of the study.34

Bersoff-Matcha SJ et al: retrospective cohort study of 176 HIV-infected adults who
began an antiretroviral regimen containing either NVP (45 patients) or a Pl (131 patients)
at least 1 year prior to data collection and who had a viral load by PCR (Roche) of < 500
copies/mL after 6 months of treatment. Patients were followed for a mean of 15 months.

The time until 50% of the regimens failed was 1.9 years. The hazard rate increased with



time. There was no significant difference in durability seen when NVP was compared
with the other regimens. There was, however, a significant difference between genders,
with women having longer durability than men.”

Plasma HIV RNA levels and CD4 cell counts are, in general, independent
predictors of clinical outcome. The CD4 cell count is a biological marker known to be
prognostic for risk of opportunistic infections and death, and was commonly used in
AIDS clinical trials as an efficacy end point, but ultimately it was found to have limited
predictiveness for progression to AIDS and death. In more recent years, the level of
plasma HIV RNA has been shown to be a better prognostic marker for clinical
progression than the CD4 cell count in most but not all studies.” A prospective cohort
study in 1604 HIV-infected men demonstrated that the plasma viral load was the single
best predictor of progression to AIDS and death. The plasma viral load discriminated
risk at all levels of CD4 cell counts and predicted their subsequent rate of decline. Five
risk categories were defined by plasma HIV-1 RNA concentrations as follows: 1) 500
copies/mL or less, 2) 501-3,000 copies/mL, 3) 3,001-10,000 copies/mL, 4) 10,001-
30,000 copies/mL, and 5) more than 30,000 copies/mL. Highly significant (P<0.001)
differences in the percentages of participants who progressed to AIDS within 6 years
were seen in the five risk categories: 5.4%, 16.6%, 31.7%, 55.2%, and 80.0%,
respectively.37 A high baseline HIV-RNA level is associated with a higher risk of
virologic failure whereas more advanced age is associated with immunologic failure.” In
most patients, adherence to a regimen of potent antiretroviral agents should result in a
large decrease (~1.0 log,,) in viralload by 2-8 weeks. The viral load should continue to
decline over the following weeks and in' most individuals becomes below detectable
levels (currently defined as <50 RNA copies/mL) by 16-20 weeks. The rate of viral load
decline toward undetectable is affected by the baseline CD4 cell count, the initial viral
load, potency of the regimen, adherence to the regimen, prior exposure to antiretroviral
agents, and the presence of any opportunistic infections. Current US guidelines for
changing therapy are based on measurements of plasma HIV-1 RNA concentrations 4
or 8 weeks after the start of treatment with cut-off points of 0.75 or 1.00 log,,

respectively.6 When taken concomitantly with nevirapine, rifampicin results in a 37%



decrease in the level of nevirapine. It is recommended not to take rifampicin with
nevirapine.6

Stavudine (d4T) is a thymidine analog. It appears to be an important cause of side
effects due to mitochondrial toxicity, causing lactic acidosis with hepatic steatosis,
peripheral neuropathy, pancreatitis, and fat atrophy. The frequency of pancreatitis,
peripheral neuropathy, and lactic acidosis appears to be increased when d4T is
combined with didanosine (ddl). Lactic acidosis and hepatic steatosis is a potential life-
threatening side effect. Patients present with nausea, vomiting, abdominal pain, fatigue,
and dyspnea. The frequency of peripheral neuropathy is 5-15% but as high as 24% in
some trials. Other clinical side effects are infrequent and include headache,
gastrointestinal intolerance with diarrhea or esophageal ulcers.”

Lamivudine (3TC) is a nucleoside analog. It has minimal toxicity. Infrequent side
effects include headache, nausea, diarrhea, abdominal pain, and insomnia. Pancreatitis

has been noted in 15% of pediatric patients given 37C."”



CHAPTER 3

RESEARCH METHODOLOGY

3.1 Research questions:

3.1.1 Primary research questions

1. Is the fixed-dose combination of d4T/3TC/NVP effective for the treatment of

HIV infection in adults in terms of HIV RNA reduction to below 400

copies/mL at 12 weeks from baseline?

2. What is the prevalence of side effects from the new antiretroviral

preparation through 12 weeks of therapy?

3.1.2 Secondary research question

What is the mean change of the CD4 cell counts at 12 weeks from baseline?

3.2 Objectives:

Primary Objectives

1. To determine the efficacy of the fixed-dose combination of d4T/3TC/NVP in the

treatment of antiretroviral -naive HIV-infected -adults-in terms of HIV RNA

reduction to below 400 copies/mL at 12 weeks from baseline.

2.~ To determine the proportion of side effects through 12 weeks. of therapy for the
fixed-dose combination of d4T/3TC/NVP

Secondary Objective

To determine the mean change of CD4 cell counts at 12 weeks from baseline.
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3.3 Hypothesis:

Research hypothesis
Hypothesis: The fixed-dose combination of d4T/3TC/NVP is safe and effective for the

treatment of HIV infection in adults.

3.4 Conceptual framework:

HIV infection

v

Antiretroviral therapy

baseline CD4 cell count |

initial viral load ¢

adherence to the regimen Efficacy

potency of the regimen (rate of viral load safety
prior exposure to antiretroviral agents decline)

presence of opportunistic infection

v

Clinical

outcome

3.5 Keywords: Efficacy, Safety, Fixed-dose combination, Stavudine, Lamivudine,

Nevirapine, Treatment, HIV infection
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3.6 Operational definition:

Side effects : a severe rash, hepatotoxicity, or other side effects leading to

withdrawal from the study.

- Hepatotoxicity : defined as serum SGOT and/or SGPT > 3 x of baseline

- Rash : diffuse erythematous macular or maculopapular cutaneous eruption,
urticaria, angioedema, Stevens-Johnson syndrome or toxic epidermal

necrolysis.

3.7 Research design:

This study had been carried out as an open label single arm study.

3.8 Research method

3.8.1 Population
Target population
Adult HIV-infected patients

Study population
Adult HIV-infected patients who attended the HIV-clinic at Siriraj Hospital and

agreed to participate, giving written informed consent.

Inclusion criteria
1. >18years of age

2. had laboratory evidence of HIV infection i.e., positive anti-HIV. by ELISA

or other tests

3. had a CD4 count < 200/pL within 30 days prior to enroliment

4. have had no prior exposure to antiretroviral agents

Exclusion criteria

1. taking rifampicin at time of screening

2. serum creatinine > 1.5X ULN
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3. serum total bilirubin > 2X ULN
4. serum SGOT and/or SGPT > 2X ULN

5. pregnant or lactating women

3.9 Sample size:

Sample size calculation is based on 95% confidence interval of true proportion
(T0)

2-sided 95% confidence interval for TU = P+Z, PQ/n

Thus, n= Za2 PQ

2

d
For efficacy outcome:
P= Estimated proportion of response in the treated group at 12 weeks = 0.55 %
Q=1-P=0.45
o = type | error = 0.05 (two-tailed), Z, = 1.96
d = acceptable error = 0.11
n=79
It was expected that the dropout rate would be 15%, therefore number of patients
to be recruited was 84/0.80 or 92.
For safety outcome:
P= Estimated proportion of side effect in the treated group through 12 weeks =
0.20
Q=1-P=0.80
o = type | error = 0.05 (two-tailed), = Z, = 1.96
d = acceptable error = 0.09
n= 76
It was expected that the dropout rate would be 15%, therefore number of
patients to be recruited was approximately 89.
To have adequate sample size for both efficacy and safety outcome, a larger

sample size of 100 patients was chosen for the study.
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3.10 Randomization:

None

3.11 Experimental maneuver

Eligible patients had baseline clinical assessment and blood drawn for complete
blood count, fasting blood sugar, electrolytes, SGOT, SGPT, total bilirubin, creatinine,
cholesterol, triglyceride, HDL-cholesterol, CD4 (determined by flow cytometry), HIV RNA
(Roche Amplicor Monitor Standard Assay; lower limit of detection, 400 HIV RNA
copies/mL) before the initiation of study drugs. Because the majority of previous studies
of antiretroviral efficacy used an HIV RNA assay with a lower limit of detection, 400
copies/mL, a similar HIV RNA assay was used for this study. The patients who were
enrolled for the study received a fixed dose combination of d4T 30 mg (weight < 60 KQ)
or 40 mg (weight > 60 Kg)/3TC150 mg/NVP 200 mg po g am and separated
antiretroviral drugs consisting of d4T 30 mg (weight < 60 Kg) or 40 mg (weight > 60 Kg)
po g pm + 3TC 150 mg po g pm for 2 weeks and then a fixed dose combination of d4T
30 mg (weight < 60 Kg) or 40 mg (weight > 60 Kg)/3TC/NVP twice daily thereafter to
complete 52 weeks. The dosage of stavudine was adjusted according to the patient’s
current weight at each follow-up visit.

The patients received prophylaxis for opportunistic infections and other standard
care accordingly. The patients had follow-up visits at 2, 4, 8, 12, 24, 36 and 52 weeks, at
which time they were assessed clinically and evaluated for adverse events. Complete
blood count, fasting blood sugar, electrolytes, liver function tests, BUN, and creatinine
were determined at 2, 8, 12, and 52 -weeks. Blood. tests for cholesterol, triglyceride,
HDL-cholesterol, CD4 cell count and HIV-RNA assay were done at 12 and 52 weeks.
Other laboratory tests were performed when clinically indicated. The data analysis was

performed week 12.

3.12 Outcomes measurement:

The following variables were measured:
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3.12.1 Demographic and baseline variables

3.12.2

Age (years)
Gender
CD4 cell count (cells/mms)

HIV RNA (copies/mL)

Outcome variables

CD4 cell count at 12 weeks

HIV RNA and log,, HIV RNA at 12 weeks
Proportion of patients with hepatotoxicity
Proportion of patients with drug related skin rashes

Other significant side effects or events leading to withdrawal from the

study.

3.13 Data collection

The data was collected in a case record form.

3.14 Data analysis methods:

3.14.1 Demographic and baseline variables

Demographic and baseline variables are presented as range, mean, standard

deviation, median, or proportions as appropriate.

3.14.2 Outcomes variables

The outcome variables were described using appropriate statistics (Table 1).



Table 1: The statistics used for outcome variables

Variables

Statistics

8.

CD4 cell count at week 12 (cells/mmS)
Change of CD4 cell counts from
baseline (cells/mma)

Mean HIV RNA at week 12
(copies/mL)

Mean log HIV RNA at week 12 (log,,
copies/mL)

Mean change in log HIV RNA from
baseline (log,,copies/mL)

Proportion of patients with HIV RNA <
400 copies/mL at week 12

Proportion of patients with AST
and/or ALT >3x ULN

Proportion of patients with rash

Range, mean, S.D., median

Paired t-test

Range, mean, S.D.

Range, mean, S.D.

Mean, S.D.

Proportion

Proportion

Proportion

Differences are considered significant if P-value < 0.05.

16

The efficacy analysis was performed using both “intention to treat” (ITT) and “on

treatment” (OT) approaches. The ITT population includes randomized subjects who

received at least one dose of study drug. In the ITT analysis, patients were considered

as treatment failures if they experienced either virological failure (viral load of >400

copies/mL) at week 12 or a premature discontinuation of study treatment. The OT

analysis includes all patients for whom data were available at week 12. Statistical tests

were two-tailed with significant level taken at 0.05. The SPSS version 10 program was

used for data analysis.
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3.15 Ethical Consideration:

The research proposal was approved by the Institutional Review Board on Human
Research of the Faculty of Medicine, Siriraj Hospital, Mahidol University.

The details of the study were explained clearly to the patients. Written informed
consent was obtained from all patients.

Each of the antiretroviral drugs in the combination has been used to treat HIV-
infected patients worldwide; their side effects are expected and mostly manageable.
Any patients who developed serious side effects such as severe rash, hepatotoxicity,
neuropathy etc, were withdrawn from the study and treated appropriately. Consequently
the potential for the enrolled AIDS patients to benefit from antiretroviral treatment was
expected to be much greater than the potential for them to be harmed by the treatment

in this study.

3.16 Limitation of this study:

This study was an open label, single arm clinical trial, so there was no
comparison with other antiretroviral regimens. However, the measured outcomes of
change of CD4 cell counts from baseline and virological response (HIV RNA
suppressible to < 400 copies/mL) would enable us to draw conclusions regarding the
efficacy of the regimen. Regarding the side effects of the study drugs, we considered
only common and potentially ~serious side -effects (i.e., severe rashes and
hepatotoxicity). The long term side effects such. as lactic academia/acidosis and
lipodystrophy were not included in the outcome measurements. Certain rare but life-
threatening side effects, such as Stevens Johnson syndrome and toxic epidermal
necrolysis were not expected to be seen in this study because the sample size was too
small to demonstrate those side effects. In addition, this study was not designed to
evaluate the patients’ adherence to the treatment. The study was initiated in April 2002
and the last group of patients were enrolled in November 2002, so the CD4 cell count
and HIV RNA at week 52 are not yet available for all the patients. The analysis presented

in this study was for the data through week 12 only. This study is on-going and the
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laboratory results from the last group will be available in November 2003 for final
analysis.

The generalizability of the study results was limited to adult HIV-infected patients
only. We do not know if these drugs are effective and safe in pregnant women or
children. The majority of HIV-infected patients who were seen at Siriraj hospital had
advanced disease and potential drug intolerance, which may have resulted in treatment

failure.

3.17 Expected benefit and application:

The efficacy and safety of the new fixed-dose combination of d4T/3TC/NVP has
been demonstrated. This new formula can be recommended for the initial treatment of
antiretroviral naive HIV-infected patients in Thailand and should be considered for use

under the Universal Coverage Scheme.

3.18 Obstacles:
All of the patients were not enrolled at the same time, hence the laboratory results

at week 52 are not completely available for analysis. Further follow-up is needed.



CHAPTER 4

RESULTS

4.1 Demographic and baseline data

One hundred and two adult HIV-infected patients who received medical care at

Siriraj Hospital were enrolled in the study during April to November 2002. The baseline

demographics of the patients enrolled are shown in Table 2.

Table 2: Baseline demographics of 102 HIV-infected patients

Characteristic n Mean (S.D.) Range Median (P.-P,,)
Age (years) 102 33.8 (6.8) 21-53
Sex
Male 54 (53%)
CD4 cell count 102 57.6 (57.6) 0-191 38.5(1.2-1.7)
(cells/mmS)
HIV RNA (copies/mL) 99 338,867 (249,385) <400 - >750,000 265,933

(33,628 - >750,000)

< 100,000 20(19.4)
>100,000 79 (80.6)
log HIV RNA 99 5.35(0.51) <2.6->5.88 5.42 (4.53 - >5.88)

(copies/mL)
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4.2 Primary outcome analysis

4.2.1 Efficacy of treatment as measured by proportion of patients with HIV RNA
< 400 copies/mL at week 12

Eighty four patients were available for follow-up at week 12. The mean change in
log,, HIV RNA was 2.87(0.76) log,, copies/mL (P<0.001; 95%Cl 2.70,3.03). Seventy
three patients (86.9%) had HIV RNA <400 copies/mL by on-treatment analysis (95%CI
78.1%,92.5%) and 73.7% had HIV RNA <400 copies/mL by intent-to-treat analysis
(95%CI 64.3%, 81.4%) (Table 3) When stratified by baseline HIV RNA, 15 patients
(88.2%) with baseline HIV RNA <100,000 copies/mL and 58 patients (86.6%) with
baseline HIV RNA > 100,000 copies/mL had a viral load <400 copies/mL at week 12 by
on-treatment analysis (P=0.856; 95%Cl —21.7%,14.9%). (Table 3, Figure 1) Fifteen
patients (78.9%) with baseline HIV RNA <100,000 copies/mL and 58 patients (72.5%)
with baseline HIV RNA >100,000 copies/mL had a viral load <400 copies/mL at week 12
by intent-to-treat analysis (P=0.566; 95%CI| -27.3%,12.4%). (Table 3, Figure 1)

Table 3: Virological responses at week 12"

HIV RNA <400 copies/mL at week 12
Overall Baseline HIV RNA  Baseline HIV RNA 95% Cl P-value
<100,000 c./mL >100,000 c./mL  for difference

ITT*  73.7%(73/99) 78.9%(15/19) 72.5%(58/80) (-27.3%,12.4%) 0.566
OT*  86.9%(73/84) 88.2%(15/17) 86.6%(58/67) (-21.7%,14.9%) 0.856

* |TT= intent-to-treat-analysis, OT=on treatment analysis
f Comparison of virological response between two groups with different baseline HIV

RNA
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Figure 1. Virological reponses at week 12 stratified

by baseline HIV RNA
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4.2.3 Proportion of significant side effects

During the first 12 weeks, 15 patients (14.7%) were withdrawn from the study due

to adverse events :

8 patients developed skin rashes without other associated adverse events (Rash
was probably attributable to trimethoprim/sulfamethoxazole in 1 patient).

3 patients developed fever with skin rashes.

6 patients developed hepatotoxicity ( 4 patients had severe hepatotoxicity with
elevation of AST and/or ALT greater than 5 times of upper limit of normal (ULN)
and 1 with AST and/or ALT > 3x ULN; 1 had both rash and hepatotoxicity ).

1 patient who developed severe hepatotoxicity also had severe peripheral
neuropathy; the latter was likely attributable to stavudine.

1 patient had severe hyponatremia with seizure possibly from SIADH.
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A total of 12% had rashes after receiving d4T+3TC+NVP. The incidence of
hepatotoxicity was 6%. One of 6 patients with hepatotoxicity was able to continue using
the study drugs.

The last group of patients has not yet completed the 52-week study period. Two
patients developed pulmonary mycobacterial infection (1 with M. tuberculosis, the other
with probable nontubercuous mycobacteria) following HAART, resulting from immune
reconstitution. Both patients have remained in the study.

There were 6 patients were not available for follow-up.

4.3 Secondary outcome analysis
4.3.1 Mean change of CD4 cell count at week 12 from baseline

At week 12, the mean CD4 cell count was 131.6 (83.0) cells/mm’ (range 8-393).
The mean change in the CD4 cell count from baseline was 73.7 (55.5) cells/mm’

(P<0.001; 95% CIl 61.66%,85.7%).(Table 4)

Table 4: Comparison of mean CD4 cell count at baseline and at week 12 (n=84)

CD4 cell count (ceIIs/mmS) Mean (SD) 95%Cl P-value'
Baseline 57.95 (56.02)
Week 12 131.65 (83.04)
Change from baseline 73.70 (55.50) (61.66, 85.75) <0.001

" paired t-test



CHAPTER 5

DISCUSSION, CONCLUSION, AND RECOMMENDATION

5.1 Discussion

Overall virological responses (success rate) at week 12 (HIV RNA <400
copies/mL) were 86.9 and 73.7% by on-treatment and intent-to-treat analysis
respectively. When taking the baseline HIV RNA (low or high) into account , there was
no significant difference in the success rate between patients with low (<100,000
copies/mL) or high (>100,000 copies/mL) baseline HIV RNA. The success rate at week
12 in this study was higher than the study of Kasper et al which found that only 55% of
their patients had HIV RNA below 400 copies/mL at 8-12 week. A total of 25 patients in
the latter study had a mean baseline CD4 cell count of 259 cells/mm” compared to 58
cells/mm” in this study, and a mean viral load of 160,000 copies/mL compared to
338,867 copies/mL in this S,tudy.23 In general, the HIV-infected patients who seek
medical care at Siriraj hospital are of extremely low socioeconomic status and have
advanced HIV disease when compared to those seen at other health care facilities. We
are waiting for the results of the CD4 cell counts and HIV RNA levels at 52 weeks for
comparison with.a 2NN study which was a head-to-head study comparing nevirapine
and efavirenz. The 2NN study randomized 220 and 387 antiretroviral naive HIV-infected
patients to receive nevirapine 400 mg once daily and nevirapine 200 mg twice daily

respectively together with d4T and 3TC: The results were analyzed at week 48"

The incidence of rash leading to withdrawal from the study was 12% in our study
compared to 6.6% in another study.42 However the overall incidence of rash related to
nevirapine was reported to be 15-20%." The overall incidence of hepatotoxicity was 6%

but severe hepatotoxicity (AST and or ALT > 5x ULN) was found to be 5%, compared to
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8-21% in other studies.” The study period was too short to demonstrate the long term

side effects, particularly lactic academia/acidosis and lipodystrophy.

Although this study was a noncomparative trial, it demonstrated the non-inferiority
or possible superiority of the fixed- dose combination of d4T+3TC+NVP for the treatment
of antiretroviral naive HIV-infected patients at week 12 when compared to a previous
study using the same antiretroviral drugs.23 Additionally, our patients had more
advanced disease, i.e., lower mean baseline CD4 cell counts and higher mean baseline
HIV RNA. The study drugs were well tolerated over the study period and the adverse
effects were comparable to those reported in previous studies. Long term efficacy and

safety of this drug combination should be studied.

5.2 Conclusion

The preliminary 12-week results from this study demonstrated that in the short
term, the fixed-dose combination of d4T+3TC+NVP was safe, well tolerated and
effective in increasing CD4 cell counts and in the suppression of HIV RNA in advanced
HIV-infected patients in Thailand . However, a longer term study should be done to

assess the long term side effects and the durability of the effectiveness of this drug.

5.3 Recommendation

The fixed-dose combination of stavudine, lamivudine and nevirapine may be
recommended for the initial treatment.of HIV infection:in individuals forwhom
antiretroviral therapy is.indicated. This study should be continued through week 52 for
complete results. A longer term efficacy and safety study of this drug should be

pursued, and if feasible, compared with that of other antiretroviral regimens.
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page 1

AN L L (=T

APPENDIX 2
CRF: Project GPO-ARV Baseline
Subject Initials & Number : D D-D D D
Demographic
Date of birth:.................cooe .
Phone #.. ..o

Eligibility criteria

Inclusion

1. > 18 years of age

2. CD4 cell count < 200/uL within previous 30 days

3. antiretroviral naive

4. Signed informed consent

Exclusion

1. currently taking rifampicin

2. serum creatinine > 2.5 mg/dL

3. total bilirubin > 2.4 mg/dL

4. SGOT/SGPT > 80 IU/L

5. Pregnant or lactating woman

General medical history

I N e

N A O O

I N e

N N N o N

History of HIV-related or AIDS-defining illness

Current medications

Clinical symptoms
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Physical examination: page 2

T °C, P /min, BP mmHg, Wt Kg

Skin:

HEENT:

Lungs: Heart:
Abdomen:

Lymphadenopathy:

Vibration: Pin prick:

Laboratory tests :

CD4 cellcount..........cooveeii /UL (date obtained..................cooeenil )

HIVRNA ML SR ..~ log,, (Date obtained........................... )

CBC: H/H......... Lo WEBCH F.P.= /eumm NA. . S %, platelets.....................
Total bili................., SGOTS. . . B .. (SGRT AEN S N7

Na....ooooos Ko , @l ... Adlasldd ,HOOSS. " ........... ,BUN........ ,
Creatinine..................... FlF S s, ~~v5r AGno™". NN TR .. TG ,HDL..........

aaT Mg # .o caps

3TC Mg Hoooii tabs

GPOVIr....oocvein MG Hooviiiiiiin, tabs

Administer first dose on ...

(@1 01T I3 U T PP
Next appointment date........................ ...
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CRF: Project GPO-ARV Follow Up Subject Initials & Number : DD-DDD

Since last visit has the patient had any symptoms, diagnosis, or problem? L]Yes L] No

Since last visit has the patient had any concomitant therapy ? [ | Yes I No

Physical examination:

T °C, P /min, BP mmHg, Wit Kg

Skin:

Vibration:

Pin prick:

Other abnormalities:

Laboratory:

CD4 cellcount.........oooveeiiiiiinnn e, /UL (date obtained...................ooeeinill )

HIVRNA /SRRt log,, (Date obtained........................... )
CBC:H/MH............... [ . WBC..... ¢ fecumm., N.....o..oooooeennns %, platelets.....................
Total bili................., SGOT. ... o SEFiE— . ...

Na .oy Ko, Clie—.....i== HCO3.....coivieienn, BUN.....ooiiiiin,
Creatinine.............ceeen, EBSIN Ay Chol........cceeey TG, HDL..........
Compliance : ] Complete - neomplete i e e,

aaT mg
3TC mg
GPOvIr ... mol 11 111 1/1%1.

Reasons and dates for any dosing interruptions:

Drug dispensing for this visit

GPOvVIr ..o, mg Ho tabs
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