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Background & objectives: As India and other developing countries are scaling up isoniazid preventive
therapy (IPT) for people living with HIV (PLHIV) in their national programmes, we studied the
feasibility and performance of IPT in terms of treatment adherence, outcome and post-treatment effect
when given under programmatic settings.

Methods: A multicentre, prospective pilot study was initiated among adults living with HIV on isoniazid
300 mg with pyridoxine 50 mg after ruling out active tuberculosis (TB). Symptom review and counselling
were done monthly during IPT and for six-month post-IPT. The TB incidence rate was calculated and
risk factors were identified.

Results: Among 4528 adults living with HIV who initiated IPT, 4015 (89%) successfully completed
IPT. IPT was terminated in 121 adults (3%) due to grade 2 or above adverse events. Twenty five
PLHIVs developed TB while on IPT. The incidence of TB while on IPT was 1.17/100 person-years (p-y)
[95% confidence interval (CI) 0.8-1.73] as compared to TB incidence of 2.42/100 p-y (95% CI 1.90-3.10)
during the pre-IPT period at these centres (P=0.017). The incidence of TB post-IPT was 0.64/100 p-y
(95% CI 0.04-1.12). No single factor was significantly associated with the development of TB.

Interpretation & conclusions: Under programmatic settings, completion of IPT treatment was high,
adverse events minimal with good post-treatment protection. After ruling out TB, IPT should be offered
to all PLHIVs, irrespective of their antiretroviral therapy (ART) status. Scaling-up of IPT services
including active case finding, periodic counselling on adherence and re-training of ART staff should be
prioritized to reduce the TB burden in this community.
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Tuberculosis (TB) continues to remain the most
common cause of morbidity and mortality among
people living with HIV (PLHIVs), even in the era
of antiretroviral therapy (ART)'. The World Health
Organization (WHO) estimated that about 10.4
million people fell ill with TB in 2016, of whom,
10 per cent were PLHIVs, with 374,000 TB deaths
reported among PLHIVs® India accounted for 26
per cent of the combined total TB deaths in HIV-
negative and HIV-positive people®. Further, in 2015,
when this study was done, the estimated national
adult (15-49 yr) seroprevalence of HIV/AIDS was
0.26 per cent (0.22-0.32%), with an estimated
2.1 million (1.7-2.6 million) PLHIVs in India’.
As in other developing countries, TB is the most
common opportunistic infection among PLHIVs in
India, with an incidence varying between 2.2 and
3.3 cases/100 person-years (p-y)*.

The WHO recommends intensified case finding,
isoniazid preventive therapy (IPT) and infection
control, besides the early initiation of ART, to reduce
the burden of TB among PLHIVs’. The revised
guidelines also emphasize that a tuberculin skin test
(TST) is not a requirement for initiating IPT in PLHIV?.
Despite the strong recommendations globally, the
uptake of IPT for the prevention of TB among PLHIVs
has been limited. This is mainly due to the concerns
about difficulties in excluding active TB disease, fear
of added pill burden, poor adherence to IPT, associated
side effects and fear of development of drug resistance®s.
A meta-analysis of studies found that the absence of
all symptoms of cough, night sweats, fever or weight
loss might identify a subset of PLHIVs with a very low
probability of having TB disease, with a sensitivity of
79 per cent and a negative predictive value of 97.7 per
cent [95% confidence interval (CI) 97.4-98.0]°. This
high negative predictive value ensures that those who
are negative on screening are unlikely to have TB and
hence can reliably start IPT. The addition of a chest
radiograph improved negative predictive value only
marginally to 98 per cent. No studies have documented
an increased incidence of rates of drug resistance
solely attributable to IPT™. Successful models for IPT
implementation under programmatic settings in high
TB burden countries are also limited''.

One of the most common complications of
isoniazid (INH) is the development of painful
polyneuropathy (PN), which is preventable with
adequate pyridoxine supplementation. PN is also the
most common neurological complication associated

with HIV infection, arising either as a complication
of the disease itself or as an ART-related toxic
neuropathy'?. If unrecognized and untreated, severe
and prolonged morbidity may result. Therefore, it is
recommended that patients considered being at risk
for developing INH-associated PN, such as those
with alcohol habit, malnutrition, diabetes and HIV
infection, receive daily pyridoxine supplementation'.
Estimates of pyridoxine dosage needed to prevent
INH-induced PN have varied widely from 6 to
50 mg/day, with safe levels of daily intake being
approximately 100 times the Recommended Dietary
Allowances (RDA) 1-2 mg/day''*. The practice in
most high-resource settings is to give 10-50 mg/day
along with INH therapy'.

The objective of this multicentre study was to
evaluate the feasibility of implementing IPT under
field conditions and to assess its effectiveness in terms
of compliance, treatment outcome, adverse event and
post-IPT effect, when IPT was initiated at different
CD4 cell counts, with or without ART, under real-life
settings.

Material & Methods

This multicentre, prospective pilot study, to
assess the feasibility and effectiveness of IPT
in reducing the incidence of TB among PLHIV,
was undertaken between July 2013 and February
2016 in seven ART centres located in urban and
semi-urban cities of India [Tiruvallur (Government
District Hospital); Chennai (Government Kilpauk
Medical College and Hospital); Vellore (Government
Vellore Medical College and Hospital); Madurai
(Government Rajaji Medical College and Hospital);
Krishnagiri (Government Headquarters Hospital),
Mysuru (Ashakirana Hospital); Delhi (National
Institute for TB and Respiratory Diseases)]. These sites
were selected to represent both high and low burden of
TB and HIV caseload, far away from one another to
avoid selection bias of the participating sites to assess
the feasibility of implementing IPT in all types of ART
centre (high- and low-caseload centres).

Adult PLHIVs attending these centres were
eligible to participate in the study if (i) they had
documented evidence of HIV infection, (i7) they were
18 yr or above, (iii) there was no current evidence
or suspicion of active TB disease, (iv) they were not
currently on anti-TB treatment or TB preventive
therapy, and (v) they were willing to adhere to the
follow up schedule and study procedures. PLHIVs
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with critically ill or with current evidence of TB
disease or with a history of seizure disorder or chronic
liver disease or unwilling to comply with treatment
or follow up schedule and/or alcohol dependence
(assessed by the WHO’s AUDIT scale >8)'5 were
excluded from the study enrolment.

The study was approved by the Institutional
Ethics Committee (IEC) of National Institute for
Research in Tuberculosis (NIRT), Chennai, and the
participating site IECs. Permission to conduct the
study was also obtained from the respective State
AIDS Control Society and the hospital scientific/
advisory committees. Participants signed informed
written consent.

Pre-isoniazid preventive therapy (IPT) phase:

Enhanced TB surveillance, using the WHO’s
symptom-based screening algorithm (a current cough,
fever, weight loss or night sweats), was carried out at
all these sites for a period of six months before the
initiation of the study**. PLHIVs who did not report
any one of the symptoms of current cough, fever,
weight loss or night sweats were considered unlikely to
have active TB, while those who report any one of the
above symptoms were suspected to have active TB and
evaluated further for TB and other diseases. This was
done to systematically record and report the incidence
of TB among PLHIVs at these centres, before IPT
introduction.

Isoniazid preventive therapy (IPT) introduction: The
selected ART sites started implementing IPT in a
step-wise manner. All PLHIVs attending the ART
centres were screened for TB using the symptom-based
screening algorithm®. If PLHIVs were symptomatic,
they were further evaluated by sputum smear
microscopy and chest radiography or fine-needle
aspiration cytology (FNAC)/biopsy, as appropriate.
GeneXpert and culture were not part of routine TB
screening for PLHIV in the national programme and
hence were not done. If they were diagnosed with active
TB disease, they were initiated on anti-TB treatment
(ATT) as per the national guidelines. If PLHIVs were
asymptomatic, they were assessed for initiating IPT.
Wherever required, ART was initiated based on the
national guidelines and standard of care. As per the
revised WHO guidelines for intensified TB case finding
and IPT for PLHIVs in resource-constrained settings,
TST is not a requirement for initiating IPT°. Moreover,
due to operational complexities such as the second visit
for TST reading after 48-72 h, it was decided not to

use TST in this study being done under programmatic
settings.

All asymptomatic PLHIVs, with no current evidence
of active TB disease and not currently on ATT, were
considered eligible to receive IPT. They were initiated on
IPT with 300 mg of INH along with 50 mg of pyridoxine
to be taken daily. Given the co-existing conditions
of malnutrition, HIV infection and alcoholism in our
study population, which also contribute to peripheral
neuropathy, we expected that a higher proportion of
patients may develop painful peripheral neuropathy with
INH; hence, a prophylactic dose of 50 mg pyridoxine
was considered. The drugs were supplied for a month
with instructions for follow up and refill.

Follow up: At each monthly review, PLHIVs were
assessed for TB symptoms, side effects of INH,
IPT adherence and doses missed since the last visit.
Adherence to drugs was assessed by remaining
doses of pills during the monthly clinic attendance,
self-reporting and on-time pill pick-up. If there were
no symptoms, they were offered brief supportive
messages by the centre counsellor on the need for
IPT (and ART), drug adherence, adverse events, TB
symptoms, healthy nutrition and hygiene and provided
with the following month’s supply of drugs. This was
continued every month for a period of six months.

A study from gold miners of South Africa has
shown that the incidence of TB increased within six
months of stopping IPT followed by a stable rate over
time!'¢. There was no evidence for changing risk factors
for TB disease over time. Moreover, as PLHIVs were
transferred to link/smaller ART centres once they
became stable on ART, it was difficult to follow them
beyond six months. Hence, it was decided to follow all
PLHIVs for six months post-IPT.

Those with TB symptoms any time during follow
up underwent further diagnostic tests to rule out active
TB. Active TB was diagnosed if any of the sputum
smear results became positive. If extrapulmonary TB
(EPTB) was suspected, it was confirmed by fine-needle
aspiration or biopsy and histopathology examination,
whenever feasible. If TB was diagnosed, they were
initiated on ATT as per the national guidelines. Liver
function test was done only when clinically indicated
(symptoms/signs compatible with hepatotoxicities
such as jaundice, nausea and vomiting). IPT was
discontinued in cases of severe peripheral neuropathy
(WHO grade 3-4), severe rash or elevated liver enzymes
to three times the upper limit of normal.
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The occurrence of TB in the first month was
considered as prevalent TB since the patients may
have been cases of active TB missed during the
symptom-based screening or possibility of TB-IRIS
(Immune Reconstitution Inflammatory Syndrome)
during the first month with ART initiation or EPTB
manifesting with boosting of immunity with ART and
INH. Further, the need was felt for the effect of IPT
to set in before considering incident TB while on IPT.
Hence, TB during the first month of IPT was considered
as prevalent TB. The effectiveness of IPT was measured
as incidence of TB (events per 1000 p-y) among PLHIVs
on IPT versus incidence of TB among PLHIVs, before
IPT introduction in that centre. As patients had varying
periods of follow up, the p-y calculation was done to
estimate the TB incidence. The feasibility of providing
IPT to PLHIV was measured by the proportion of
patients receiving HIV care who had TB screening,
proportion eligible for IPT, proportion initiated on IPT
and the proportion who went on to complete six months
of IPT. In addition, the proportion of PLHIVs who
discontinued INH due to side effects was also noted.

Statistical analysis: The statistical analysis was done
using SPSS statistical software, version 20.0 Armonk,
(NY: IBM Corp., USA). Chi-square test was used to
compare the incidence of TB between the periods.
Chi-square test was used to estimate the relative risk, and
Kaplan—Meir analysis was done to identify the incidence
and risk factors for the development of TB among
PLHIVs. As the number lost to follow up was minimal,
no adjustments were done for lost-to-follow up samples.

Results

Enhanced TB surveillance: Results of the enhanced
TB surveillance at the selected ART centres have been
published elsewhere®. In brief, a prospective multicentre
study was carried out in 10 ART centres in four States
of India, to evaluate the effectiveness of WHO’s
symptom-based screening algorithm to exclude TB
among PLHIVs. At these sites, provider-initiated active
screening for TB (i.e., enhanced TB surveillance) was
carried out using the above algorithm. Presumptive
TB was considered if a patient had one or more of
the following symptoms: any (current) cough, fever,
drenching night sweats or unintentional weight
loss. The symptom screening was done by a trained
clinic staff and symptomatic was referred for further
examination by sputum microscopy and chest X-ray
for pulmonary TB while FNAC or tissue biopsy for
extrapulmonary cases. A total of 6099 adult PLHIVs

were screened for TB over six months. Of them,
1815 (30%) had at least one symptom suggestive of
TB and 117 PLHIVs were diagnosed with TB. Of the
117 TB cases, 75 PLHIVs were on concomitant ART,
while 42 were not receiving ART at the time of TB
diagnosis. Overall, the prevalence of undiagnosed TB
was 0.84 per 100 persons, and in the subsequent six
months of screening, the incidence of TB was 2.4/100
p-y (95% CI 1.90-3.10)".

During isoniazid preventive therapy (IPT) phase

Baseline characteristics: Of the5723 PLHIVSs screened,
4528 (80%) were initiated on IPT. Their median age
was 36.0 [interquartile range (IQR) 31.0-42.0] yr and
the median CD4 cell counts were 438 (IQR 272-643)
cells/ul. 51 per cent (2311) were females. At the time
of IPT initiation, 3841 (85%) PLHIVs were on ART,
622 (14%) were not on ART while 65 PLHIV started
ART a few months after the initiation of IPT. The
remaining 1195 PLHIVs did not initiate IPT as they
either refused preventive therapy and study procedures
or had TB at initial screening or were found ineligible
for IPT initiation as per the study protocol inclusion
and exclusion criteria (Fig. 1).

Isoniazid preventive therapy (IPT) initiation and
follow up: Of the 4528 PLHIVs initiated on IPT, 4015
(89%) successfully completed 180 doses of IPT within
nine months, based on their on-time clinic attendance
for pill pick-up as marked in their pharmacy cards
at the clinic and self-reporting. Sixty two PLHIVs
discontinued IPT mid-way due to loss of interest, 282
dropped out as they were transferred out to peripheral
ART centres where IPT was not available and patients
did not want to travel to the main centre. During their
monthly visits to the clinic to collect the monthly
supply of IPT, pyridoxine and ART, they were screened
for TB symptoms and for adverse events to [PT/ART.

Incidence rate of tuberculosis (TB)

During IPT: There occurred 25 new cases of TB
in our study while on IPT during 2132.5 p-y of
observation, making the overall TB incidence rate of
1.17/100 p-y (95% CI 0.8-1.73). Of these TB cases,
13 were pulmonary and 12 were EPTB. Among the
13 pulmonary TB cases, sputum smear was positive
for acid-fast bacilli in eight patients, while five were
diagnosed as smear-negative pulmonary TB based on
chest X-ray and clinical symptoms. Culture and drug
susceptibility tests were available only for four patients,
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6099 PLHIV enrolled in
study

PLHIVs followed for 6 months pre-IPT

Transferred out: 203
Deaths: 56

Tuberculosis: 117

5723 PLHIV completed 6 months follow up
and screened for IPT eligibility

1195 excluded due to either current

A

TB disease or Unwilling to take IPT
or attend as required by study

3841 were on ART
622 were pre-ART

’|_‘ 4528 PLHIV initiated on IPT ‘

IPT discontinued due to
Adverse events: 121
Pill burden: 68

65 started ART soon after IPT

v

Transferred out: 282
Deaths: 17
Tuberculosis: 25

’ 4015 PLHIV completed 6 months of IPT ‘

}

’PLHIVS followed for 6 months post-IPT ‘

Drop outs: 174

Transferred out: 288

A

Deaths: 8
Tuberculosis: 12

3533 (96%) completed 6 months of
Post-IPT follows up

Incidence of TB pre IPT - 2.4/100 p-y
Incidence of TB during IPT - 1.17/100 p-y
Incidence of TB post-IPT - 0.64/100 p-y

Fig. 1. Flowchart showing people living with HIV (PLHIV) screened, initiated and completed isoniazid preventive therapy. ATT, antituberculosis

treatment; ART, antiretroviral therapy; IPT, isoniazid preventive therapy.

and none of them showed INH resistance. Cervical
TB lymphadenitis, as proven by histopathological
examination, was the most common form of EPTB .
Of'the 25 TB cases during IPT, 20 were on concomitant
ART while five PLHIVs were not receiving ART.
Eleven of the 25 TB cases occurred at the end of the
third month of IPT. Five cases occurred after five
months, four after four months and three after two
months of IPT. Two PLHIVs developed TB during
their sixth month of IPT. The incidence of TB, while on
IPT was 1.17/100 p-y (95% CI 0.8-1.73) as compared
to TB incidence of 2.42/100 p-y (95% CI 1.90-3.10),
found on screening 6099 PLHIV for six months during
pre-IPT period at these centres, the difference being
significant (P<0.001) (Table).

Durin ost-isoniazid _preventive _thera IPT
follow up: The 4015 PLHIVs (2046 females and
1969 males) who completed six months of IPT
were further followed up for six-month post-IPT. Of
these, 3553 (96%) completed the six-month post-IPT
follow up, 87 per cent were on ART. During this
period, 12 incident cases of TB during 1860.67 p-y of
observation were noticed. Of them, there were seven
sputum smear-positive pulmonary TB, two sputum

smear-negative pulmonary TB and three EPTB. The
TB incidence rate during six-month post-IPT was
0.64/100 p-y (95% CI 0.04-1.12). There were eight
deaths, 288 transfer out to peripheral ART centres and
174 dropouts during this period (P=0.059).

Risk factors of tuberculosis (TB): In our study,
no particular factor was found to be significantly
associated with the development of TB in PLHIV
on IPT. Males [relative risk (RR)=0.88, 95% CI
0.40-1.93], body mass index >18.5 (RR=1.46, 95% CI
0.63-3.37) and patients not on ART (RR=1.52, 95%
CI 0.57-4.04) showed increased risk of developing
TB but did not reach significance. At the same time,
PLHIV who did not complete the full course of IPT
(RR=90.6, 95% CI 21.4-383), had a strong risk of
developing TB. Kaplan—Meir analysis showed a higher
risk of developing TB among PLHIV with a CD4
<250 cells/ul both during IPT (RR = 2.28, 95% CI
0.99-5.25) and post-IPT period, while those with BMI
of <18.5kg/m* had a higher risk of developing TB in
the post-IPT phase unlike while on IPT (Fig 2).

Tolerability and adverse events: Adverse events were
encountered in 121 (3%) PLHIVs. The most common
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adverse events were vomiting (35%) followed by
skin rash (32%). The other adverse events included
anaemia, chicken pox, convulsion, diarrhoea,
drowsiness, headache, jaundice, numbness and
stomach pain. Majority of the adverse events occurred
after two months of IPT. In 18 patients, IPT had to
be terminated due to toxicity and was mainly due to
jaundice. Many of the adverse events such as vomiting
(zidovudine or NRTIs), rash numbness (stavudine)
and jaundice could have also been due to drug—drug
interactions of INH with ART, and this was considered
while managing these patients for the adverse events.

Serious adverse events: There were 17 deaths during
the follow up, of which eight PLHIVs died during their
fifth month of IPT. There was one death each due to
jaundice, anaemia, renal failure and fever, while two
deaths each due to myocardial infarction and accident.
Cause of death was not known for the rest. Of these 17
patients, 15 were on ART with a median CD4 of 375
(IQR 178-594) cells/pl.

Discussion

Our study showed that active screening of
PLHIV for TB and providing them with IPT were
not only feasible but also successful as evidenced
by the high rate of PLHIV who initiated IPT and
completed it with minimal adverse events, similar
to other settings'”!8, Further, the enhanced TB
surveillance using symptom-screening algorithm was
able to identify PLHIVs with presumptive TB, both
pulmonary and extrapulmonary, and to send them for
further investigations. There was almost a 50 per cent
reduction in the incidence of TB among PLHIVs who
received IPT with or without ART, as compared to the
previous group of PLHIVs who did not receive IPT at
these ART centres®. Similar results of the effectiveness
of IPT in reducing TB incidence, under programmatic
setting, have also been shown in other resource-limited
countries'**, Majority of TB cases occurred among
non-completers of IPT. The strength of this study was
a six-month post-treatment follow up that showed
protection from IPT for six-month post-IPT. The

Table. Incidence rate of tuberculosis among people living with HIV (PLHIV) attending study antiretroviral therapy centres
Category Total PLHIVs Deaths Incident TB cases p-y Incidence rate/100 p-y
No IPT 6099 56 117 4834.7 242
ART 4746 35 75
No ART 1353 21 42
IPT 4528 17 25 21325 117"

IPT after ART 3841 0.09
IPT only 622 0.23
IPT before ART 65 15 18 0.84
Post-IPT 4015 12 1860.67 0.64
ART 3500 10 0.53
No ART 515 1 2 0.12
"P<0.001 between no IPT versus IPT. IPT, isoniazid preventive therapy; ART, antiretroviral therapy; p-y, person-years
A 1,000 4 —eCD4[<250] 1000 —~BMI<I85 ¢ 1.000 —-CD4=250
b —CD4 [>250] | —BMI>18.5 —-CD4>250
R 0.999 [ 0.998 ;._‘_
) 0.995 _‘—I_I . o A —
2 R S e . z £
E 0.990 L . é 0907 (% :»zzz
0.985 0.996 e 099
0805 1 2 3 4 5 6 9% 1 s % 1 2 3 4 5 6

Time (months)

2 3
Time (months)

Time (months)

Fig. 2. Kaplan—Meir analysis showing incidence of tuberculosis among people living with HIV by CD4 and body mass index. (A) During
isoniazid preventive therapy phase. Post-isoniazid preventive therapy phase (B) CD4 and (C) body mass index.
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protection against TB among PLHIV was greater when
IPT and ART given together rather than any single
intervention given alone.

Overall, in this multicentre study, 79 per cent
of PLHIV who underwent WHO’s symptom-based
screening algorithm started IPT. About 20 per cent
of PLHIVs were excluded from the study enrolment
mainly because they were found to have prevalent
TB during screening or they were unwilling to take
IPT or come for study visits. Exclusion rates for IPT
initiation in PLHIVs vary from 12 to 35 per cent in
other settings!"19-2,

In our study, 89 per cent of PLHIVs initiating
IPT completed it, comparable to rates in other IPT
programmes'®!. All participants received counselling,
both prior and during monthly IPT refills, about
adverse events, TB symptoms and disadvantages
of treatment default. This helped us to achieve high
treatment completion and minimal drop-out rates.
Although PLHIVs were on ART both before and after
IPT administration, the incidence of TB was lower
in the six month post-IPT period as compared to the
pre-IPT period. This evidence is an indirect surrogate
of the prolonged benefit of IPT, at least for six month
post-IPT while on ART.

In this study, adverse events attributable to IPT
were less than five per cent. Vomiting and skin rash
were the most common adverse events. Clinically
detected hepatotoxicity, a potentially serious adverse
event during IPT, was seen in <l per cent of our
population, unlike other studies that have reported
around seven per cent of hepatotoxicity**2*.

As reasons for non-participation in the study
were not systematically collected, it was not possible
to conclude the proportion of eligible persons who
opted out of initiating IPT. High completion rates of
IPT may partly have been due to the enrolment of only
those voluntarily willing to participate in the study.
IPT adherence was monitored only by self-reporting,
and there was no surprise pill count or urine testing
of INH. WHO’s symptom-based screen algorithm that
was used to rule out TB in this study has a negative
predictive value of 98 per cent Hence, there is a
probability of having missed a few EPTB cases among
PLHIVs and them having received INH monotherapy.
Therefore, proper screening to rule out TB is essential
before initiating IPT. The six month post-IPT follow
up may be inadequate in the light of findings on the
durability of protection by IPT being lost within

6-12 months in settings with the high annual risk of
Mycobacterium tuberculosis infection's. Given the
constraints of limited budget and long-term follow up
under programmatic setting, only six month post-IPT
follow up could be done. Future studies should plan
for a longer duration of post-preventive therapy follow
up to find the durability of TB preventive therapy in
endemic settings.

To conclude, in ART centres, intensified case
finding for TB, using WHO symptom-based screening
tool should form part of routine HIV care. After
ruling out TB, IPT should be offered to all PLHIVs,
irrespective of their ART status. Periodic counselling
for patients on adherence and re-training of ART centre
staff are essential. This integrated efforts for improving
TB case finding and offering IPT to eligible PLHIVs
are critical for reducing TB morbidity and mortality
among PLHIVs.
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