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Abstract

Nevirapine-based antiretroviral therapy against human immunodeficiency virus (HIV) among Tuberculosis
(TB) co-infected individual is complicated as administration of rifampicin along with Nevirapine reduces the plasma
concentration of Nevirapine. The objective of the present study is to compare efficacy and safety of Nevirapine 400
mg once daily (OD) based antiretroviral therapy (ART) with efavirenz based ART and twice daily dose (200 mg)
of Nevirapine-based ART regimens in HIV-TB co-infected individuals. ART-naive HIV-TB patients were randomly
assigned to receive either Nevirapine 400 mg OD with zidovudine and lamivudine (Group 1; n=30), Nevirapine 200
mg BD (Group 2; n=30), efavirenz 600 mg (Group 3, n=31); Nevirapine 400 mg OD with tenofovir (Group 4; n=30)
and Nevirapine 400 mg OD without concomitant antitubercular therapy (ATT) (Group 5; n=30). The end points were
virological (viral load), immunological (CD4 count) and clinical responses and progression of HIV disease marked by
the failure of ART. Our results suggest that Nevirapine 400 mg OD based therapy is as effective as efavirenz-based
ART in terms of clinical, immunological and virological response. Our data suggests that Nevirapine 400 mg OD group
had favorable treatment outcome as compared to Nevirapine 200 mg 1 BD group.

We conclude that Nevirapine 400 mg OD based ART combined with tenofovir and lamivudine could be an effective
alternative to improve compliance in the resource-limited settings in patients with HIV-TB co-infection. Further large

multicentric study with bigger sample size will be required to confirm these findings.
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Introduction

Of the total 36.7 million people living with HIV (PLHIV) in 2015,
1.2 million got infected with tuberculosis (TB). Approximately one-
third of all deaths among PLHIV (~0.39 million) in 2015 were because
of TB. While PLHIV have more chances of harboring drug-resistant
pathogens, and ART is crucial for strengthened immune response, only
around 78% of those with TB coinfection were started on ART [1]. HIV
accounted for 25% of all TB-related deaths in 2014 [2].

Treatment of HIV-TB co-infection continues to be a great challenge.
The extensive drug burden, drug interactions, side effects and toxicities;
need for frequent biochemical monitoring and dealing with associated
co-morbidities are some of the important pitfalls. For HIV-TB co-
infected patients, the World Health Organization (WHO) and National
AIDS Control Organization (NACO) recommends efavirenz-based
ART, as rifampicin, an essential component of ATT reduces the plasma
concentration of Nevirapine [3,4]. However, Nevirapine has been
frequently used in India in HIV/AIDS patients as a component of first-
line regimens along with Nucleoside Reverse Transcriptase Inhibitors
(NRTTs) (zidovudine and lamivudine). Multiple trials have proven that
Nevirapine-based HAART produces comparable clinical, virological
and immunological responses in patients who are co-infected with HIV
and TB [5,6].

Drugadherenceisanimportant determinant of treatment outcomes;
good adherence is a pre-requisite for optimal virological control. In
order to simplify treatment regimens and ensure optimal adherence, the
combination of a single daily dose of extended-release Nevirapine 400

mg in combination with other NRTTs (tenofovir, lamivudine) is being
evaluated as an attractive option. Although Efavirenz is also available as
a single daily dose, Nevirapine 400 mg OD may be considered in some
cases for e.g. neurotoxicity. Nevirapine 400 mg OD has been previously
compared with Nevirapine 200 mg BD in HIV-infected individuals with
conflicting but encouraging results in different trials [7,8]. It has shown
good clinical efficacy despite some concerns of increased liver toxicity
but very few studies have directly compared Nevirapine 400 mg OD and
efavirenz in HIV-TB co-infected cohort [9] the present study is unique
in the sense that Nevirapine 400mg OD has been directly compared
to Efavirenz 600mg OD based ART regimens in HIV-TB co-infected
patients. Plasma Nevirapine concentrations were measured in the test
arms (HIV-TB co-infected) with the control arm (Nevirapine 400 mg
OD in HIV patients without TB) and pharmacokinetic parameters were
correlated with clinical efficacy.
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Methods

The present study was an open-label, randomized, case-control study
conducted at the All India Institute of Medical Sciences (AIIMS), New
Delhi from September 2012 to November 2015. HIV-positive ART-naive
patients with concomitant TB were enrolled as study participants. Patients
with abnormal renal and hepatic function, hepatitis B or C, age<18 years,
diabetes mellitus, on antiepileptic drugs, immunosuppressant and other
drugs that induce hepatic microsomal enzyme systems were excluded. All
female patients were screened for urinary p-HCG for pregnancy and were
excluded if tested positive for pregnancy. HIV infection was documented
by licensed ELISA test kit (as per NACO guidelines) [10]. CD4/CD8 cell
counts were determined by flow cytometry (BD FACS CALIBUR).Viral
load testing was done using Abbott’s Real Time HIV-1 Quantitative Assay
performed on Abbotts automated high throughput m2000 system. The
protocol was approved by the institutional research ethics committee of the
AIIMS, New Delhi. Written informed consent was obtained from all study
subjects enrolled in the trial. Block randomization with variable block size
was used as a method of randomization to generate random numbers for
allocation of patients into one of the 5 study groups. Codes were kept in
an opaque envelope arranged serially which was opened after the patient
was found eligible for enrolment. This envelope was kept with a person not
involved in the study.

Initial evaluation

All patients had a thorough general and systemic physical examination
including laboratory workup that consisted of complete blood counts,
erythrocyte sedimentation rate (ESR), fasting blood glucose (FBS), renal
function tests (RFT), liver function tests (LFT), urine for microscopic
examinations, CD4 counts and plasma HIV viral load.

Treatment

In this randomised open label trial, eligible ART-naive HIV-TB
patients were randomised to four different ART study arms along
with rifampicin-based ATT; Nevirapine 400 mg OD with zidovudine
and lamivudine (Groupl); Nevirapine 200 mg BD with zidovudine
and lamivudine (Group 2); efavirenz with zidovudine and lamivudine
(Group 3) and Nevirapine 400 mg OD with tenofovir with lamivudine
(Group 4). A fifth arm consisted of HIV patients on zidovudine with
lamivudine and Nevirapine 400 mg OD without concomitant ATT. We
have used the drugs available for the national program available at ART
clinic at All India Institute of Medical Sciences except NPV 400 mg
which was prepared at National Institute of Pharmaceutical Education
and Research, Ahmedabad, India on the permission of NACO and
Department of Pharmaceuticals, Government of India. All the ART-
naive patients attending the ART clinic at our center were screened for
TB by physical examination, sputum examination for acid-fast bacilli
(AFB), chest radiographs and ultrasound abdomen as part of routine
screening recommended by NACO and Revised National Tuberculosis
Control Programme (RNTCP) [10]. ART-naive patients co-infected
with TB were randomized into one of the trial arms using computer
generated random number tables. ATT was started according to
the RNTCP guidelines for directly observed therapy short course
chemotherapy (DOTS). After two weeks of ATT, respective ART
regimens were started as per randomization which was done at the
time of diagnosis of TB. Zidovudine was given in a dose of 300 mg
BD, lamivudine 150 mg BD; efavirenz 600 mg OD; Nevirapine in two
dosages 200 mg BD and 400 mg extended release tablet OD.

Follow-up

After the start of ART, patients were assessed at 2, 4 and 6 weeks

followed by every 4 weeks till a follow-up of 48 weeks was completed.
A complete hemogram, LFT, RFT tests were obtained on all the visits.
CD4 counts were obtained at baseline, 12, 24, 36 and 48 weeks and HIV
plasma viral loads were measured at baseline, 24 and 48 weeks after the
start of ART. Trough Nevirapine concentrations were assessed at 2, 4, 6
and 26 weeks, 12 h after the evening dose of Nevirapine in all patients.
The method used for the measurement of Nevirapine concentrations
has been described earlier [11].

Definitions

Disease progression or clinical failure was defined as a new or
recurrent WHO stage 4 condition, after at least 24 weeks of ART.
Immunological failure was defined as a decrease in CD4 count from the
baseline values, for that either 50% decrease from the peak CD4 count
during the treatment or persistent counts below 100 cells/mm? after 24
weeks of ART. Virological failure was defined as failure to suppress viral
load to <400 copies/ml at the end of 24" week of ART or to sustain
this level of suppression till 48" week of treatment. The composite
unfavorable outcome was defined as a virological, immunological
or clinical failure at any time or death due to any cause during the
treatment. Combined ART failure was defined as the development of
clinical, immunological or virological failure at any time during the
treatment. Treatment success and failure of ATT were defined as per
the WHO guidelines [12].

Outcomes

The primary outcome of the study was the proportion of the
subjects after 48 weeks who died or had a CD4 count below 200 cells/
ml at 24 weeks. Two different time points to evaluate primary outcome
were chosen in order to account for ART-ATT interaction, especially
in groups receiving Nevirapine during 24 weeks of ATT. The secondary
outcome of the study was an assessment of safety and tolerability of
ART, measured by the proportion of the subjects with toxicities and the
proportion of subjects changed/discontinued ART because of toxicities
or treatment failure. The overall outcome of ATT was assessed by both
the outcomes.

Statistical analysis

Anticipated rate of unfavorable outcome in standard arm
(Efavirenz group) and test group (Nevirapine 400 mg OD) was 10%
and 15%, respectively, this required 34 patients in each group to show
non-inferiority of the Nevirapine 400 mg OD group (Non-inferiority
margin being considered as 15%, with 95% confidence and 80%
power). 30 patients in each group were enrolled due to paucity of time.
Data was analysed according to the Intention to treat analysis (ITT)
principle. All continuous variables having normal distribution were
analyzed using Student’s t-test. Ordinal variables and variables with
non-normal distribution were analyzed using Wilcoxon rank-sum test.
The categorical variables with dichotomous outcomes like ART failure
and unfavorable outcomes were analyzed using logistic regression
model. Generalized estimation equations (GEE) were used to analyze
the predictors of immunological response in terms of the increase in
CD4 count. Statistical analyses were performed using software package
STATA version 12.0 [(intercooled version), Stata Corporation, Houston,
Texas, USA].

Results

Among the total 121 HIV-TB co-infected patients enrolled, 30
were randomized into Nevirapine 400 mg OD (with zidovudine
and lamivudine) arm, 30 into Nevirapine 200 mg BD arm, 31 into
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efavirenz arm, 30 into Nevirapine 400 mg OD (with tenofovir and
lamivudine) arm (Figure 1). A total of 30 ART -naive HIV- infected
patients without concomitant TB co-infection were also included who
received Nevirapine 400 mg OD in the absence of ATT. Their baseline

characteristics are summarized in Table 1. Mean CD4 count was
significantly higher in group 1 than in other groups. Serum albumin
level, a marker of liver synthetic function and ALT were more favorable
in Nevirapine 400 mg group as compared to efavirenz group. Rest of

Total HIV infected ART naive patients screened
(n=250)

Total Excluded (n = 99)

severely ill (n=33)
HbsAg, HCV serology +ve (n=15)

Deranged LFTs (n=25)
Denied consent (n=18)

|

l Pregnant (n=8)

HIV and TB co-infected ART
native patients (n=121)

HIV +ve ; TB neg
[NEV 400 mg OD (Gr. 5)] (n=30)

£
| LFU=4 | | Death=2 |
Gr. 1 (n=30) Gr 2 (n=30) Gr 3 (n=31) Gr 4 (n=30)
(NEV 400 mg OD) (NEV 200 mg BD) (EFV 600 mg OD) (TEN)

I

R

| LFU-2 |

Death-2 | | LFU=5 || Death=3

| |LFU:2 Death=2 || LFU=4 || Death=0 |

LFU: Lost to Follow Up, Group 1: Nevirapine 400 mg, Group 2: Nevirapine 200 mg, Group 3: Efavirenz, Group 4: Tenofovir, Group 5: Control

Figure 1: Profile of the patients in the study (consort).

Variables Group 1 Group 2 Group 3 Group 4 Group 5 P value
n=30 n=30 n=31 n=30 n=30
(mean * SD) (mean * SD) (mean * SD) (mean * SD) (mean * SD)

Age 35.7 +9.83 36.9+7.94 35.83+7.68 33.93+7.54 36.16 + 8.85 0.163

Sex (%) 0.719

Male 27 (90) 24 (77) 25 (80) 21 (70) 20 (65)

Female 3(10) 7 (23) 6 (20) 9 (30) 11 (35)

Weight (kg) 54 +6.2 58 +11.1 54 +7.75 53.4+5.76 55.54 + 10.1 0.27

Hb ( gm/dl) 11.96 + 1.37 11.29 +1.97 10.42 +1.65 9.63 + 1.60 11.31£1.38 0.001

Platelets*1000/uL 203 246 185 235 184 0.23
(10-521) (188-650) (65-316) (80-480) (72-380)

TLC /ul 5627 + 1452 5583.54 + 1995.9 5490 + 2088.59 6861 + 4047 6172 + 1836 0.127

Urea (mg%) 23.27+9.14 20.93 +5.57 23.25+9.09 24.03+7.16 23.12+6.72 0.58

Creatinine (mg%) 0.76 £ 0.23 0.7612 £ 0.233 0.77 £0.22 0.81£0.30 0.77 £0.28 0.94

Bilirubin* (mg%) 0.5 0.5 0.6 0.5 0.6 0.0214
(0.1-0.9) (0.1-1.6) (0.4-1) (0.1-1) (0.3-13)

Albumin* (gm/dl) 415 4 3.6 35 3.9 0.0034
(2.01-5) (2.5-5.3) (1.9-5) (0-4.3) (2-5.2)

SGOT* (IU/L) 275 33 34 32 49 0.0228
(16-83) (14-69) (20-111) (16-99) (16-85)

SGPT* (IU/L) 24 29 33 29.5 26 0.154
(11-90) (13-90) (12-70) (17-85) (14-91)

ALP* (IU/L) 194.5 249 340 210 183 0.001

(48.4-497) (112-1934) (54-2430) (72-737) (91-325)
CD4 (cells/ul) 273.3+ 175 191+ 139 183 + 169 171+ 109 239+ 95 0.0063
Log,, Viral load (copy/ml) 52+0.7 541+0.78 510+0.9 5.34 +0.68 4.98+0.73 0.1719

* Values have been represented in Mean + SD, Median range and Frequency (%)

Group 1: Nevirapine 400 mg, Group 2: Nevirapine200 mg, Group 3: Efavirenz, Group 4: Tenofovir, Group 5: Control, SGOT: Serum Glutamic Oxaloacetic Transaminase,
SGPT: Serum Glutamic Pyruvic Transaminase, |U: International Unit, ALP: Alkaline Phosphatase

Table 1: Baseline characteristics of the study population.
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the parameters were comparable between all the groups. Males were
predominant among the study subjects with an average age (30-40
years). A significant proportion of patients (~60%) in the different
study arms had extrapulmonary TB which was more common;
however, between-group difference was not significant. Lymph
node TB followed by abdominal TB were the most common sites of
extrapulmonary involvement. By virtue of having extrapulmonary TB,
most of the patients in study arms were in WHO stage 4 of AIDS. Most
of the patients in the different study arms received category I DOTS,
which is thrice weekly therapy.

First, we were interested to compare the treatment outcome between
the Nevirapine 400 mg OD [with zidovudine and lamivudine] (Group 1)
and Efavirenz group (Group 3) as this was one of the main objectives of
the study. With treatment patients in both, the groups had an increase in
the hemoglobin (Hb) and albumin, which can be considered surrogate
markers for nutritional improvement. In Group 1 hemoglobin and
albumin increased from 11.96 + 1.6 gm/dL to 11.99 + 0.60 gm/dL and
3.9 £ 0.56 gm/dL to 4.10 + 0.70 mg%, respectively whereas in Group 3
from 10.40 + 1.6 to 12.0 + 0.90 gm/dL and 3.6 + 0.8 to 3.8 £ 0.50 mg%,
respectively (Table 1, Table 2). After 48 weeks both Group 1 and Group 3

showed an increase in the mean CD4 count with Nevirapine 400 mg OD
showing an increase from baseline of 273.3 cells/ul to 456 cells/pl, whereas
in efavirenz group CD4 increased from 183 cells/pl to 347 cells/ul (Tables
1 and 2 and Figure 2). Both groups had comparable low mortality rate (2
in each group). We did not observe any case of virological failure in both
efavirenz and Nevirapine 400 mg OD group after 48 weeks of treatment
(Figure 3). Overall, our data suggests that Nevirapine 400 mg OD group
had a comparable composite unfavorable outcome as compared to EFV
group (Tables 1 and 2 and Figure 2).

Similarly, we compared the treatment outcome between group 1 and
group 4 (Tables 1 and 2 and Figure 2). the increase in mean CD4 counts
in group 4 from baseline to 24 weeks and 48 weeks post-treatment was
144cells/pl and 194 cells/ul and that of group 1 was 117 cells/ul and 184
cells/ul, respectively This data suggests that immunological outcome
in both the groups are similar. The majority of the samples from both
the groups had a viral load<400 copies/ml after 96 weeks of treatment.
In tenofovir group, however, there were 3 individuals (10%) with viral
load>400 copies/ml after 48 weeks post-treatment (Figure 4).

Another aim of our study was to compare Group 1 with Group 2.

Group 1 Group 2

Variable n=30 n=30

(Mean * SD) (Mean £ SD)
Weight (kg)
24 weeks 55.95 + 6.49 60 + 11.04
96 weeks 60.57 £5.8 64.4 +10.5
Hb (gm/dL)
24 weeks 11.99 + 1.33 11.89 £ 1.39
96 weeks 12.13+0.58 12.37 +0.88
Platelets (*1000/uL)
24 weeks* 235 (3-380) 220 (120-5600)
96 weeks* 234 (175-355) 237 (121-280)
TLC (uL)
24 weeks* 6500 (3600-8100) 6500 (150-7800)
96 weeks 7268 + 1176 6615+ 1129
Urea (mg%)
24 weeks 24.25+5.88 19.5+6.75
96 weeks 25+35 23.57+6.6
Creatinine (mg%)
24 weeks 0.8+0.26 0.67 £0.22
96 weeks 0.525+0.19 0.65+0.2
Bilirubin (mg%)
24 weeks 0.58 +0.20 1.36 +2.36
96 weeks 0.66 £ 0.22 0.63+0.15
Albumin (gm/dL)
24 weeks* 4(2.9-5.2) 4.2 (2.9-4.6)
96 weeks* 4(2.9-5.9) 4.2 (3-5.2)
SGOT (IU/L)
24 weeks* 26.5 (15-50) 26 (4-53)
96 weeks* 29 (20-46) 31 (19-120)
SGPT (IU/L)
24 weeks* 31.5 (11-49.3) 25.5 (18-52)
96 weeks* 28 (20-32) 26 (17-100)
ALP (IU/L)
24 weeks* 228 (27-345) 225.5 (22-2451)
96 weeks* 220 (118-315) 256 (210-419)
CD4 (cells/ul)
24 weeks 390.3+173.5 278.6 £ 109
96 weeks 456 + 179 345 + 136
Log,, Viral load (copy/ml)
24 weeks 1.77 £ 0.51 1.99 +0.89
96 weeks 1.61+0.244 1.76 + 0.66

Median values (ranges) are presented
Group 1: Nevirapine 400 mg, Group 2: Nevirapine 200 mg, Group 3: Efavirenz, Group 4: Tenofovir, Group 5: Control, SGOT: Serum Glutamic Oxaloacetic Transaminase,
SGPT: Serum Glutamic Pyruvic Transaminase, IU: International Unit, ALP: Alkaline Phosphatase

Group 3 Group 4 Group 5 P value
n=31 n=30 n=30
(Mean £ SD) (Mean £ SD) (Mean £ SD)
57.2+6.77 58.57 + 4.69 58.58 + 10.07 0.366
60.5+7.5 60.6 £ 3.8 60.6 +9.8 0.455
12.05+ 0.9 12.40+0.81 11.52 £ 0.84 0.06
12.07 + 0.95 12.02+0.68 11.87 £ 0.53 0.3281
236 (112-320) 255.5 (150-298) 245 (122-319) 0.05
220 (102-304) 233 (140-289) 245 (132-265) 0.5465
7200 (3800-9000) 6300 (3700-6900) 6700 (4500-8000) 0.03
6955 + 1303 6813 + 432 6082 + 788 0.0053
2526 +5.6 26+3.5 26.87 +4.61 0.001
22.77+6.7 23.47 +4.78 24.86 +£3.73 0.5965
0.72+0.21 0.55 +0.20 0.7+0.23 0.004
0.67 £0.21 0.63£0.17 0.66 + 0.28 0.2671
0.8+1.17 0.51+0.18 0.68+£0.19 0.023
0.61+0.13 0.51£0.11 0.55+0.22 0.0595
3.9(2.7-4.7) 3.6 (3.2-4.2) 3.55 (3.1-4.9) 0.006
4.2(3.1-6.2) 4(2.8-5.2) 3.6 (2.8-4.8) 0.231
29 (15-69) 28 (24-50) 26.5 (17-42) 0.3924
27 (17-46) 27 (12-85) 25 (20-45) 0.1966
26.5 (17-71) 27 (22-32) 29 (17-44) 0.597
27 (17-63) 29 (17-76) 26 (21-38) 0.7433
260.5 (172-519) 278 (145-326) 230 (134-365) 0.0049
224 (82-355) 217 (125-305) 230 (210-289) 0.690
305.86 + 165 315.39 £ 129 305.7 £ 134 0.283
347 £ 155 363 £ 147 407 + 136 0.1733
1.66 +0.16 2.02 +1.09 1.81+0.89 0.428
1.61+0.043 211+1.21 1.65+0.22 0.067

Table 2: Follow up data of study groups at 12 months.
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Figure 2: Box plot showing CD4 values for study groups at different time points.
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Figure 3: Box plot showing log viral load values for study groups at different time points.
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Our data suggests that group 1 had a better outcome as observed from
the immunological and virological response. The increase in mean CD4
counts in group 1 was 117 cells/pl and 184 cells/pl, respectively after
24 and 48 weeks of post-treatment whereas that in the case of group 2
are 87 cells/pl and 150 cells/pl, respectively (Tables 1 and 2 and Figure
2). The mean log viral loads were 1.77 (+ 0.51) and 1.61 (+ 0.24) at 24
weeks and 48 weeks post-treatment among group one and that in group
2 are 1.99 (£ 0.89) and 1.76 (+ 0.66), respectively. Moreover, there were
3 and 1 individuals who had viral copy number >400 copies/mL 24 and
48 weeks post-treatment respectively in group 2 whereas group 1 had
none at both the time points.

The mean Nevirapine level in the different study arms at all-time
points except 2 weeks was above 2.2 pg/ml and no difference with
clinical outcome was observed. The Nevirapine levels in the study arms
I, IT and IV was comparable and statistically insignificant to the control

arm (group V) (mean level above 2.3 pg/ml), at all times. This result
suggests that ATT does not have significant interactions which may
implicate adverse clinical outcome with Nevirapine-based treatment.

Drug-induced hepatotoxicity occurred in a total of seven patients;
one patient in Nevirapine 400 mg OD regimen and rest in other
groups. Most events were likely ATT related which resolved with
temporary discontinuation of therapy. No increased incidence of rash
or neutropenia was seen in Nevirapine 400 mg OD group. No serious
neuropsychiatric abnormalities occurred with efavirenz, none of the
patients developed tenofovir-induced nephrotoxicity.

After one year of treatment, we compared the treatment outcome
among the patients from different groups. Composite unfavorable
outcomes were comparable between the Nevirapine 400 mg OD and
Efavirenz group. We found better outcome with Nevirapine 400 mg
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Figure 4: Box plot showing Nevirapine values for study groups at different time point.

Test (T) Percent T-S
Standards (S) (NVP 400 mg OD) (95% Confidence Interval )
NVP 200 mg BD | 20% 13.3%
(-27 10 0.8)
Efavirenz 6.66% 6.66% 0.00%
(-10.5 to 10.5)
Tenofovir 6.4% 0.21%

(-10.2 to 10.6)

Table 3A: Non-inferiority of Nevirapine (NVP) 400 mg OD to other drug based on
unfavorable composite outcome from treatment response.

OD compared to Nevirapine 200 mg BD. Based on the composite
unfavorable outcome we tested if Nevirapine 400 mg OD is non-
inferior or not. Table 3A shows that Nevirapine 400 mg OD is non-
inferior to the other standard regimen (Efavirenz-based) for assumed
non-inferiority margin (15%).

Discussion

This open-label, randomized clinical trial demonstrated that in
HIV-TB co-infected individuals receiving rifampicin- based ATT,
there was no significant difference between Nevirapine 400 mg OD
based HAART regimens with zidovudine/tenofovir as an NRTI and the
present preferred Efavirenz-based ART in HIV-TB co-infected ART
naive patients. These regimens are comparable with respect to clinical
response, virological response, immunological response, side effect
profile and mortality. Multiple observational and randomized trials
have compared the clinical efficacy and toxicity profile of Nevirapine
400 mg OD with the conventional Nevirapine 200 mg BD and efavirenz
600 mg OD. Very few trials have directly compared Nevirapine 400
mg OD and efavirenz which categorically establish the superiority of
the efavirenz regimen [9]. Comparisons have mostly been between
Nevirapine 200 mg BD and efavirenz [5,6,13] and Nevirapine 200
mg BD and Nevirapine 400 mg OD [8,14] based regimens. In the
first comparison although results are conflicting but many studies
clearly establish the non-inferiority of Nevirapine 200 mg BD and its
applicability in resource-limited settings and intolerance to efavirenz.
Regarding the comparison of Nevirapine 200 mg BD and Nevirapine
400 mg OD; again although results are conflicting but many trials have

depicted non-inferiority of Nevirapine 400 mg OD regimen [15,16].
Most of these trials, however, were in an HIV-infected cohort without
concomitant TB infection. Our data suggests that Nevirapine 400 mg
OD group had better treatment outcome as compared to Nevirapine 200
mg 1 BD group. Although baseline CD4 were higher in group 1 (273.3
+ 175 cells/ul) among the randomly selected individual's; increase in
CD4 counts after 24 weeks (390.3 + 173.5 cells/ul) and 96 weeks (456
+ 179 cells/ul) were higher among group 1 and the overall unfavorable
outcome is better in group 1 as presented in Table 3B.

We suggest that Nevirapine 400 mg OD based ART is a reasonable
alternative to the widely recommended efavirenz-based therapy in
HIV-TB co-infected cohort. There have been lingering concerns about
the subtherapeutic Nevirapine concentrations when co-administered
with rifampicin as a part of ATT. In our study, the trough Nevirapine
concentrations were slightly lower as compared to previous studies
(17,18]. In Nevirapine 400 mg OD regimens the mean trough
Nevirapine concentrations were around 2.3 pg/ml. However, the
Nevirapine concentrations in Nevirapine 400 mg OD groups with
concomitant ATT were comparable and statistically insignificant to
the control group (Nevirapine 400 mg OD without concomitant ATT).
The clinical, immunological and virological outcomes were comparable
despite subtherapeutic Nevirapine trough concentrations.

Some previous studies have expressed concerns regarding higher

Outcome Group 1 Group 2 Group 3 Group 4 Group 5
(n=30) (n=30) (n=31) (n=30) (n=30)
Successfully treated 26 22 27 26 24
Lost to follow up 2 5 2 4 4
Mortality 2 3 2 0 2
ART failure 0 3 0 3 0
Clinical failure 0 2 0 0 0
Immunological failure 0 0 0 2 0
Virological failure 0 1 0 3 0

Composite unfavorable outcome | 2/30 6/30 2/31 3/30 2/30

Table 3B: Patients outcomes in different study groups at 48 weeks.
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rates of skin reactions, hepatotoxicity and other adverse reactions in
Nevirapine-based ART in HIV-TB co-infection [8]. However, our
previous study [6] along with many others [15,16,18] suggest that
Nevirapine-based ART in HIV-TB co-infection does notlead to increase
adverse events or discontinuation rates. A total of seven patients had
drug-induced hepatotoxicity (none in Nevirapine 400 mg OD based
regimens, four in Nevirapine 200 mg BD and three in efavirenz groups).

This was a randomized control study while most of other studies
comparing the efficacy of Nevirapine and efavirenz in HIV-TB patients
are observational studies. Our study is first of its kind comparing two
different NRTI-based Nevirapine 400 mg OD regime and efavirenz-
regimen in an HIV-TB co-infected cohort.

There are albeit limitations to our study. A significantly higher
CD4 count was seen in group 1 which may suggest that these patients
were having better immunity and/or early infection. We did not do
genotyping in patients with virological failure. We analyzed data on
an intention to treat principle but per protocol analysis should also
be done to prove non-inferiority. The sample size was small and the
follow-up period was 48 weeks only. All the patients were on thrice
weekly therapy, therefore, with the advent of daily ATT, it remains to
be seen how drug interactions will govern clinical outcome, especially
with Nevirapine-based regimens.

Conclusion

In conclusion, the efficacy and safety of Nevirapine 400 mg OD seem
comparable to the efavirenz-based ART in TB-HIV coinfected patients
who are ART naive. Due to lower cost, easy availability; Nevirapine
400 mg OD can be easily combined with tenofovir and lamivudine as
a single daily tablet which can provide a more economical alternative
with similar efficacy and safety profile to the efavirenz-based regimen
in these patients. Further large multi-centric study with bigger sample
size will be required to confirm these findings.
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