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Background. Pregnancy is accompanied by immune suppression. We hypothesized that Mycobacterium tuberculosis-specific 
inflammatory responses used to identify latent tuberculosis infection (LTBI) lose positivity during pregnancy. We also hypothesized 
that isoniazid preventive therapy (IPT) may revert LTBI diagnoses because of its sterilizing activity.

Methods. 944 women with human immunodeficiency virus infection (HIV) participating in a randomized, double-blind, 
placebo-controlled study comparing 28 weeks of IPT antepartum versus postpartum, were tested by QuantiFERON-gold-in-tube 
(QGIT) antepartum and by QGIT and tuberculin skin test (TST) at delivery and postpartum. Serial QGIT positivity was assessed by 
logistic regression using generalized estimating equations.

Results. From entry to delivery, 68 (24%) of 284 QGIT-positive women reverted to QGIT-negative or indeterminate. Of these, 
42 (62%) recovered QGIT positivity postpartum. The loss of QGIT positivity during pregnancy was explained by decreased inter-
feron gamma (IFNγ) production in response to TB antigen and/or mitogen. At delivery, LTBI was identified by QGIT in 205 women 
and by TST in 113 women. Corresponding numbers postpartum were 229 and 122 women. QGIT and TST kappa agreement coeffi-
cients were 0.4 and 0.5, respectively. Among QGIT-positive women antepartum or at delivery, 34 (12%) reverted to QGIT-negative 
after IPT. There were no differences between women who initiated IPT antepartum or postpartum.

Conclusions. Decreased IFNγ responses in pregnancy reduced QGIT positivity, suggesting that this test cannot reliably rule out 
LTBI during pregnancy. TST was less affected by pregnancy, but had lower positivity compared to QGIT at all time points. IPT was 
associated with loss of QGIT positivity, the potential clinical consequences of which need to be investigated.

Keywords.  latent tuberculosis infection; interferon gamma response assays; pregnancy; HIV infection; isoniazid preventive 
therapy.

Tuberculosis (TB) is the most common opportunistic infec-
tion and the most important cause of morbidity and mor-
tality among people with human immunodeficiency virus 
(HIV) in low-income settings. This prompted the World 
Health Organization (WHO) to recommend administration of 

isoniazid preventive therapy (IPT) to all people with HIV living 
in TB endemic areas. TB predominantly affects young adults, 
including women of childbearing potential [1]. Nevertheless, 
very few TB-related studies have been conducted in pregnant 
women with or without HIV.

IMPAACT P1078 was a phase IV randomized double-blind 
placebo-controlled trial that evaluated the safety of immediate 
(antepartum-initiated) versus deferred (postpartum-initiated) 
IPT among women with HIV in high TB prevalence settings 
[2]. This was the first large study to investigate the use of IPT 
in pregnancy. It enrolled 956 pregnant women on combina-
tion antiretroviral therapy (ART) from sub-Saharan Africa, 
India, Thailand, and Haiti. In this report, we present a substudy 
of IMPAACT P1078, in which we investigated the effect of 
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pregnancy on the positivity of tests used to identify latent TB 
infection (LTBI).

The diagnosis of LTBI relies on tuberculin skin test (TST) 
and IFNγ release assay (IGRA) results [3]. IGRA is preferred 
for several reasons: 1) higher specificity in the general popula-
tion compared to TST; 2) higher sensitivity in people with HIV; 
3) reduced variability of the manufacturing process; 4) reduced 
dependence on the skills of health care workers placing and/or 
reading the TST; and 5) ability to obtain the results after a single 
visit [4–11]. However, IGRA also has limitations, including var-
iability of test results related to specimen handling, cost, need 
for laboratory infrastructure, and restricted availability in areas 
of high TB incidence [6, 12].

The goal of this substudy was to test the hypothesis that 
pregnancy decreases the sensitivity of IGRA and TST due 
to maternal immune suppression, which is an adaptation to 
prevent alloreactive rejection of the fetus [13]. Since IFNγ 
responses are primarily effector responses, we also hypothe-
sized that IPT may decrease the sensitivity of IGRA by re-
ducing the exposure of the immune system to TB antigens. 
The main objectives of this study were: 1)  to determine the 
effect of pregnancy and IPT on IGRA and TST; 2) to compare 
the results of IGRA with TST at delivery and postpartum; and 
3) to identify factors associated with the diagnosis of LTBI in 
pregnancy in women with HIV residing in areas of high TB 
prevalence.

METHODS

Study Design

P1078 was a prospective, randomized, double-blind, placebo-
controlled trial conducted at 13 sites in 8 countries with high 
TB prevalence (≥60 per 100 000 population) [2]. Participants 
were randomized to initiate isoniazid during pregnancy (im-
mediate arm) or 12 weeks postpartum (deferred arm). Main el-
igibility criteria included pregnancy between 14 and 34 weeks, 
HIV infection; and no suspected TB, recent known TB expo-
sure, or TB treatment >30 days in the previous year. The study 
was approved by the local ethics committees, and all women 
provided written informed consent. Randomization was strat-
ified according to the gestational age at entry (>=14 weeks to 
<24 weeks, or >=24 weeks to <=34 weeks) and was balanced at 
each site.

IGRA and TST

The IGRA used QuantiFERON-Gold-in-tube (QGIT) per-
formed at certified local laboratories at entry, delivery (+ 
<12 weeks), and at 44 weeks postpartum, using kits provided 
by the study. The test was performed and interpreted as per 
manufacturer’s instructions. TST was placed by trained nurses 
at delivery and 44 weeks postpartum using a tuberculin product 
available at the clinical site and read 2–3 (<7) days later without 

knowledge of the QGIT results. Positive results were defined by 
≥5 mm induration.

Assessment of TB Incident Disease

At every scheduled visit, we performed a standardized TB ex-
posure history since the previous visit; a WHO-recommended 
TB symptom screen; other symptom assessment; and targeted 
physical examination. Women were educated about the signs 
and symptoms of TB disease and were asked to come to the 
clinic should any of the symptoms develop during the course 
of the study.

NAT2 Genotyping

Four NAT2 polymorphisms, rs1801279 (NAT2*14), rs1801280 
(NAT2*5), rs1799930 (NAT2*6), and rs1799931 (NAT2*7) 
were genotyped as previously described and categorized as slow 
acetylator, homozygous for a variant allele at any locus (ie, AA, 
CC, AA, AA, respectively), or heterozygous at 2 or more loci; 
intermediate acetylator, heterozygous at a single locus; or rapid 
acetylator, no variant allele at any locus (ie, GG, TT, GG, GG, 
respectively) [14].

Statistical Analysis

Generalized estimating equation models were fit to assess the 
trend over time in diagnosis of LTBI using QGIT at entry, de-
livery, and week 44 postpartum and the association of QGIT 
results with study arm and important baseline characteris-
tics, including maternal age, nutritional status measured by 
mid upper arm circumference (MUAC), CD4 count, plasma 
HIV RNA, duration of ART, and gestational age at entry. 
Indeterminate QGIT results were considered negative for this 
analysis. Linear mixed modeling was performed on the quanti-
tative IFNγ values of Nil, TB-antigen, and PHA-mitogen.

Logistic regression models were used to investigate the asso-
ciation of study arm and of baseline characteristics, including 
NAT2 acetylator status, with QGIT conversion from negative to 
positive, reversion from positive to negative, or indeterminate. 
All multivariable models included study arm and factors with 
P ≤ .15 in univariate analysis.

Concordance between QGIT and TST was assessed using 
the Kappa measure of agreement and conditional logistic re-
gression. The Kappa statistic was interpreted as follows: < 0 as 
poor, 0–0.20 as slight, 0.21–0.40 as fair, 0.41–0.60 as moderate, 
0.61–0.80 as substantial, and 0.81–1.00 as almost perfect.

RESULTS

Characteristics of the Study Population

The analysis included 944 women with QGIT results at entry. 
The median CD4 count at entry was 521 cells/µL and 63% of 
participants had undetectable HIV plasma RNA (Table 1). All 
women received ART consisting of 3 drugs before or at study 
entry, which was reflected in the increase in CD4 count over 
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time (Supplementary Table S1). One-third of participants en-
tered the study at 14–24 weeks gestational age. There were no 
differences in demographic or HIV disease characteristics be-
tween study arms. Of 944 women, 781 (83%) completed the 
week 44 postpartum visit.

Changes in QGIT Diagnostic Characteristics During Pregnancy and 
Postpartum

At entry, 284 of 944 participants (30%) had a positive QGIT 
and 61 (7%) were indeterminate due to low IFNγ responses to 
PHA-positive control (Figure 1). At delivery, only 25% had pos-
itive and 13% indeterminate QGIT results. Postpartum, there 
was a rebound in QGIT-positive results to 32% and a decrease 
in indeterminate results to <1%. Moreover, among 68 women 

who reverted QGIT from entry to delivery, 42 recovered QGIT 
positivity postpartum.

The likelihood of QGIT-positive result varied significantly 
over time (P  <  .001) with odds ratios of 0.8 at delivery and 
1.1 postpartum compared to entry (Supplementary Table S2). 
Higher CD4 cell count at entry was associated with higher like-
lihood of QGIT-positive result, while study arm, plasma HIV 
RNA, duration of ART, and gestational age at entry were not 
(Supplementary Table S2).

The quantitative analysis of the IFNγ production in response 
to Nil-negative control, TB-antigen, and PHA-positive control 
showed significantly lower IFNγ responses to TB-antigen and 
PHA at delivery and higher responses to TB-antigen, Nil and 
PHA postpartum compared with entry (Figure  2). In women 
QGIT-positive at entry, the change from entry to delivery in 
IFNγ responses to TB-antigen and PHA were significantly cor-
related (slope point estimate = 0.177, P <  .001). Multivariable 
analyses showed that responses to TB-antigen significantly in-
creased with higher CD4 count (P <  .001) and higher MUAC 
(P = .045) at entry; to PHA with higher CD4 count and longer 
duration of ART (P  <  .001 for both); and there were no sig-
nificant predictors of responses to Nil (Supplementary Tables 
S3–S5).

QGIT Conversions From Negative at Entry to Positive During The Study

Among women QGIT-negative at entry who underwent re-
testing, 19 of 553 (3.4%) converted to QGIT-positive at de-
livery and 33 of 484 (6.8%) postpartum, with no significant 
differences between treatment arms. Converters had median 
(range) CD4 cells/µL of 513 (203–778) and nonconverters 483 
(7-1332). Conversions from entry to delivery, which were not 
confounded by the pregnancy-associated immunosuppres-
sion, were further investigated. Among 19 women who con-
verted from entry to delivery, 3 participants in the immediate 
and 3 participants in the deferred arm sustained QGIT posi-
tivity postpartum; 11 reverted; and 2 lacked postpartum data 
(Figure  3). The TB-specific IFNγ responses before and after 
conversion varied, but very few were close to the cut-off of 0.35 
U/mL, such that most conversions and reversions were unam-
biguous. None of the QGIT converters and, in fact, none of 
the participants reported exposures to TB during the study. 
A multivariable logistic regression analysis of the risk of QGIT 
conversion from entry to delivery, including demographics, 
HIV disease characteristics, and treatment arm failed to iden-
tify any significant associations (Supplementary Table S6). 

QGIT conversions during IPT were further investigated. 
Women had >93% adherence to the study medication by 
self-report and/or pill count in both arms. The distribution of 
NAT2 genotypes did not significantly differ between QGIT 
converters and nonconverters across both immediate and de-
ferred arms, but in the immediate arm, there was a statistically 
nonsignificant increase in conversions among NAT2 rapid 

Table 1. Demographic and HIV Disease Characteristics of the Participants 
at Study Entry

Immediate INH 
(N = 471)

Deferred INH 
(N = 473)

Age—years   

 Median 29 29

 IQR 25–33 24–33

Country—no. (%)   

 Botswana 59 (12.5) 60 (12.7)

 Haiti 5 (1.1) 10 (2.1)

 India 17 (3.6) 15 (3.2)

 South Africa 90 (19.1) 91 (19.2)

 Tanzania 41 (8.7) 39 (8.2)

 Thailand 15 (3.2) 18 (3.8)

 Uganda 82 (17.4) 83 (17.5)

 Zimbabwe 162 (34.4) 157 (33.2)

Gestational age, weeks—no. 
(%)

  

 14–<24 159 (33.8) 157 (33.2)

 24–34 312 (66.2) 316 (66.8)

CD4 count—cells/mm3   

 Median 491 498

 IQR 351–668 351–676

HIV RNA < Lower Limit of 
Quantification

299/470 (63.6) 295/472 (62.5)

Time on Current ARV Regimen— 
months

  

 Median 3 3

 IQR 1–14 1–17 

Mid Upper Arm Circumference—
cm

  

 Median 29 28

 IQR 26–31 26–31

Mid Upper Arm Circumference—no.  
(%)

  

 Moderate/Severe Malnutrition: 
<21

2/471 (0.4) 1/471 (0.2)

 Mild Malnutrition: 21–23 15/471 (3.2) 22/471 (4.7)

 Normal: >23 454/471 (96.4) 448/471 (95.1)

Maximum BMI during pregnancy–  
kg/m2

  

 Median 28 28

 IQR 25–31 24–31

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1083#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1083#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1083#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1083#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1083#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1083#supplementary-data


e3558 • cid 2021:73 (1 November) • Weinberg et al

acetylators (n = 32), who had lower levels of plasma isoniazid, 
compared with intermediate or slow acetylators (n = 180; 9% vs. 
3%, P = .14, Supplementary Table S7).

QGIT Reversion From Positive at Entry to Negative During The Study

Among women who were QGIT-positive at entry or delivery, 
58 of 251 subsequently tested (23%) reverted to negative at de-
livery, 24 of 229 (10%) reverted from entry to postpartum, and 
24 of 187 (13%) from delivery to postpartum. The analysis of 
reversions from entry or delivery to postpartum, which were 
not confounded by pregnancy-associated immunosuppression, 
revealed a range of TB-specific IFNγ responses at entry or de-
livery, but only few results close to the positivity threshold of 
0.35 U/mL (Figure 4). A logistic regression analysis of the fac-
tors associated with QGIT reversions identified low TB-specific 
IFNγ responses and low gestational age at entry to have statisti-
cally significant effects (P < .001; Supplementary Table S8).

We hypothesized that QGIT reversions from either ante-
partum or delivery to postpartum might be associated with 
elimination of M.  tuberculosis antigens due to isoniazid. 
Women with the deferred arm were on isoniazid at the time of 
reversion by study design. To verify our hypothesis in women in 
the immediate IPT arm, we reviewed the treatment timeline in 
those who reverted between delivery and postpartum and de-
termined that all 14 women were still on isoniazid at delivery 
and finished treatment 30 to 196 days after delivery.

Concordance Between QGIT and TST Results at Delivery and Postpartum

TST was positive in 127 of 858 women tested at delivery (15%) 
and 126 of 735 postpartum (17%). Among 713 women with 

Figure 2. Changes in IFNγ production measured by QGIT in 
women with positive QGIT results postpartum. Data were derived 
from 246 women who were QGIT-positive at 44 weeks postpartum. The vertical in-
terrupted lines indicate the times when participants in the deferred arm started IPT 
and when the last dose of IPT was administered to participants in the immediate 
arm. The graph shows mean and SD at the time points indicated on the abscissa. 
Numbers are also reported under the graph. IFNγ production to TB and mitogen re-
sponses was significantly different between any time points (P < .001; linear mixed 
models). Responses to Nil were significantly different from entry and delivery to 
postpartum only (P < .001). Abbreviation: SD, standard deviation.

Figure 3. Quantitative TB antigen responses in QGIT converters 
from negative at entry to positive at delivery. Data were derived from 
19 participants, including 11 in the immediate and 8 in the deferred IPT arms. Each 
point indicates TB-nil responses at the time point designated on the abscissa. The 
lines connect data from individual participants. The ordinate was organized in seg-
ments separating QGIT-negative results <0.35 IFNγ U/mL from positive results. 
Three participants in each arm maintained QGIT positivity postpartum; 6 partici-
pants in the immediate arm, and 5 in the deferred arm reverted to QGIT-negative 
postpartum; and 2 participants in the immediate arm lacked postpartum data.

Figure 1. Changes in the proportions of QGIT-positive, negative, 
and indeterminate results during pregnancy and postpartum in 
women with HIV. Data were derived from 944 women enrolled during the 
2nd or 3rd trimester of pregnancy, and longitudinally followed up. The bars indicate 
the proportions of QGIT-positive, negative, and indeterminate at the time points 
indicated on the abscissa. Absolute numbers are reported under the graph. Among 
women with indeterminate results, 61 out of 61 at entry, 115 out of 115 at delivery, 
and 5 out of 6 at week 44 PP had IFNγ responses to TB antigen below the threshold 
considered positive. Differences across time points were significant with P < .001 
using generalized estimating equations.

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1083#supplementary-data
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both QGIT and TST results at delivery and 714 postpartum, 
the agreement between tests was moderate with Kappa coeffi-
cients of 0.41 and 0.46 (Table 2A and 2B). When the tests were 
discordant, results were more likely to be positive by QGIT than 
TST with odds ratios (95% CI) of 4.3 (2.8–6.8) at delivery and 
6.4 (3.9–10.7) at postpartum (P < .001).

QGIT and TST in Women Who Developed TB Disease on Study

Six women, 3 in the immediate and 3 in the deferred arm, devel-
oped TB disease, all at a median of 32 weeks postpartum (range 
10 to 44 weeks). There were no known exposures (Table  3). 
Four women were QGIT-positive at diagnosis, including 1 
woman who was QGIT-negative at entry and converted during 
the study, and 2 who were negative or indeterminate. Among 
the 6 women who developed TB disease, 3 were TST-positive 
and 3 were TST-negative prior to diagnosis.

DISCUSSION

This 944-participant longitudinal study confirmed our hy-
pothesis that pregnancy-associated immune suppression de-
creases the sensitivity of QGIT for the diagnosis of LTBI. This 
is also in agreement with findings of smaller studies conducted 
after the inception of P1078 [7, 15, 16]. Pregnancy increases 
regulatory T cells, which prevent rejection of the fetus by at-
tenuating conventional T cell function [13]. Here we show that 
a consequence of this effect is a decrease in the negative pre-
dictive value of QGIT during pregnancy. To mitigate the risk of 
false-negative results in pregnancy, other investigators proposed 

using QGIT-Plus and lowering the TB-specific IFNγ positivity 
threshold [7]. However, our data do not support this approach, 
because neither of these interventions would decrease the large 
number of indeterminate QGIT results, which predominantly 
account for the QGIT positivity loss during pregnancy.

Decreased TB-specific IFNγ responses during pregnancy 
did not seem to increase the risk of TB disease, since none of 
the women in the deferred arm with QGIT reversion from an-
tepartum to delivery became symptomatic. Moreover, TB di-
sease developed exclusively in the postpartum with a median 
of 32 weeks and upper limit of 48 weeks, including participants 
QGIT-positive antepartum, which is in agreement with pre-
vious studies in pregnant women without HIV [17]. Patients 
with drug-induced immune suppression develop symptoms of 
TB in the first 3 to 6 months of immune suppression [18–20]. 
Hence, if pregnancy-associated immune suppression were the 
underlying mechanism of TB reactivation, symptoms might 
have developed ≤ 24 weeks postpartum in most women. The 
absence of increased rates of TB disease antepartum or early 
postpartum challenges the notion that TB-specific IFNγ re-
sponses confer protection against TB disease [21]. This is fur-
ther supported by studies of BCG vaccine in adults, which 
significantly increases IFNγ responses, but does not confer pro-
tection against TB disease [22, 23]. An alternative explanation 
that deserves to be further investigated is that IFNγ responses 
represent a nonmechanistic correlate of protection against di-
sease, in which case their loss may not affect the risk of devel-
oping TB disease as long as the truly protective mechanism/s is/
are maintained [24].

In addition to pregnancy, we considered other factors that 
might affect the diagnostic accuracy of QGIT [25]. The fol-
lowing biological and technical issues leading to QGIT varia-
bility have been previously reported: 1) a unique lot of QGIT was 
withdrawn from the market due to excess false-positive results; 

Figure 4. Quantitative TB antigen responses in QGIT reverters 
from positive at entry or delivery to negative postpartum. Data 
were derived from 15 participants in the immediate arm and from 19 participants in 
the deferred IPT arms. The points represent TB-nil responses at the designated visit. 
The lines connect data from individual participants. The ordinate was organized in 
segments separating QGIT-negative results <0.35 IFNγ U/ml from positive results.

Table 2A. Agreementa between QGIT and TST Results at Delivery

TST Result

  Positive Negative Total

QGIT Result Positive 85 121 206

Negative 28 480 508

Total  113 601 714
aKappa coefficient (95% CI) = 0.41 (.34–.49).

Table 2B. Agreementa between QGIT and TST Results Postpartum

TST Result

  Positive Negative Total

QGIT Result Positive 102 127 229

Negative 20 465 485

Total  122 592 714
aKappa coefficient (95% CI) = 0.46 (.39–.53).



e3560 • cid 2021:73 (1 November) • Weinberg et al

2)  shaking the collection tubes and increasing the incubation 
time generated false-positive results, while low blood volumes 
and delays in placing the tubes at 37ºC after blood collection 
generated false-negative results; 3) malnutrition and, specific to 
HIV infection, low CD4 count have been associated with false-
negative QGIT and TST results; 4)  TST placement increased 
the probability of QGIT-positive results ≥7 days after, but not 
within 3 days of placement [26, 27]. In our study, potential tech-
nical and collection problems were minimized by training and 
rigorous proficiency evaluations of the clinical sites. In agree-
ment with previous studies, we found higher QGIT positivity in 
association with higher CD4 count, good nutritional status, and 
longer duration of ART.

Several participants lost TB-specific IFNγ responses from 
antepartum to postpartum after completing IPT. This finding 
is concordant with previous reports showing a correlation 
of TB-specific IFNγ responses with the bacillary load and a 
loss of IGRA and/or TST positivity after treatment of TB di-
sease or IPT [28–31]. Other investigators, however, ascribed 
IGRA reversions to assay variability [32, 33]. These studies 
did not report on treatment, including studies in US health-
care workers, in whom the CDC recommends IPT. We pro-
pose a mechanism that may explain treatment-associated 
reversions that must be further investigated. Using sophis-
ticated techniques, several studies have demonstrated active 
M. tuberculosis replication in 10–25% LTBI-positive individ-
uals [34–37]. Eradication of M.  tuberculosis replication in 
response to IPT might lead to the loss of TB-specific IFNγ re-
sponses by eliminating the immune system antigen exposure. 
The clinical significance of losing TB-specific IFNγ responses 
is currently unknown.

In opposition to the general trend of QGIT reversion from 
entry to delivery, 3% of participants in each of treatment arm 
converted to QGIT-positive from entry to delivery. These 
women had ≥203 CD4 cells/µL, suggesting that new acquisition 
of TB infection was more likely than ART-associated immune 
reconstitution. This finding was surprising in women taking 
isoniazid (immediate arm), but concordant with the similar 
rates of TB disease in both arms [2]. Only1 of the 6 participants 
who developed active TB infection on study had isoniazid-
resistant M. tuberculosis, suggesting that isoniazidresistance did 

not play an important role in the acquisition or progression of 
TB infection during IPT. Adherence to study medication was 
reported >93% in both arms, although it had the usual limita-
tions of self-reports and pill counts. Our group showed that the 
isoniazid plasma area under the concentration-time curve over 
24 h is lower antepartum compared with postpartum, particu-
larly in rapid acetylators [38]. The number of LTBI conversions 
during pregnancy in our study was too small to draw significant 
conclusions. However, our data indicate that there might be an 
interaction between the increased clearance of isoniazid during 
pregnancy and the prophylactic efficacy of the drug, which re-
quires further investigation.

QGIT and TST had only moderate agreement in our study. 
When the results were discordant, QGIT was more likely to be 
positive than TST, which is in agreement with previous studies 
in people with HIV [4, 15, 16]. Moreover, 1 of the 6 women 
who developed TB disease during the study had positive QGIT, 
but negative TST prior to the diagnosis. Previous reports also 
showed that QGIT converted before TST in individuals ex-
posed to TB who eventually developed active TB disease, sup-
porting the notion that QGIT is more sensitive than TST for 
detecting M. tuberculosis infection [6, 9]. TST can also generate 
false-positive results after intense exposure to nontuberculous 
mycobacteria and in the first 5 years after infant BCG vaccina-
tion or indefinitely after adult vaccination, such that TST does 
not seem to offer any diagnostic advantages compared to QGIT 
[4, 6, 10].

Our study was limited by a 17% rate of early withdrawal. This 
was largely due to a notification sent to participants midway 
through the study alerting them of 2 study deaths and possible 
hepatotoxicity. In addition, because the number of QGIT con-
versions from entry to delivery and reversions from entry to 
postpartum was relatively small, we cannot completely rule out 
some assay or biologic variability. Therefore, our interpretations 
need to be re-evaluated in future studies.

In conclusion, QGIT detected a significantly higher propor-
tion of LTBI in women with HIV compared with TST, con-
firming its previously demonstrated superior sensitivity in 
people with HIV. However, we showed that antepartum, QGIT 
may miss up to 20% of LTBI. This is highly relevant to countries 
with low incidence of TB, such as the United States, where IPT 

Table 3. QGIT and TST Results in Women Who Developed TB Disease during the Study

Partici-
pant 

Treatment 
group

Week of onset rela-
tive to delivery Type of MTB

INH suscepti-
bility profile

CD4 at 
entry

QGIT result at 
entry

Last QGIT result 
before diagnosis

Last TST result 
before diagnosis

1 Immediate INH 48PP Confirmed pulmonary MTB INH-Resistant 254 Positive Positive Positive

2 Immediate INH 28PP Confirmed pulmonary MTB INH-Sensitive 289 Negative Positive Positive

3 Immediate INH 10PP Probable pulmonary MTB Not available 678 Positive Positive Positive

4 Deferred INH 27PP Probable pulmonary MTB Not available 261 Negative Negative Negative

5 Deferred INH 40PP Confirmed pulmonary MTB INH-Sensitive 79 Indeterminate Indeterminate Negative

6 Deferred INH 36PP Confirmed pulmonary MTB INH-Sensitive 504 Positive Positive Negative
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in people with HIV may be guided by the diagnosis of LTBI. 
Our study quantifies the conversion, reversion of QGIT in HIV-
infected pregnant women, and provides some insights into the 
impact of IPT on IFNγ responses and optimal timing of per-
forming IGRA-based tests.
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