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Due to COVID-19 pandemic, the latest progress of the End Tuber-
culosis (TB) Strategy was far from optimal and services for TB
needs to be quickly restored. Pregnancy is a unique opportunity to
screen and manage TB, and it is an essential step in TB eradication.
Early diagnosis and treatment for active disease can reduce
maternal and neonatal morbidities and mortality. The more
widespread utilization of newer rapid molecular assays with drug-
susceptibility testing has significantly shortened the diagnostic
process for active TB disease. First-line anti-TB drugs are proven to
be safe in pregnancy. Management of latent TB infection (LTBI)
during pregnancy is controversial, but puerperium is a period of
increased susceptibility to progress to active disease. Extrap-
ulmonary TB (EPTB), multidrug-resistant TB (MDR-TB) and HIV co-
infection remain significant issues surrounding TB management
during pregnancy and often require input from a multidisciplinary
team including TB experts.

© 2022 Published by Elsevier Ltd.
Introduction

Infection with Mycobacterium tuberculosis (TB) is a global health hazard. In 2014, the World Health
Organization (WHO) endorsed the End TB Strategy aiming to eradicate TB by 2035 [1], but in 2020, 1.5
million people died from TB, including 214 000 with human immunodeficiency virus (HIV) co-
infection, and TB was the second leading infectious killer after COVID-19 [2]. About 90% of the cases
are found in South-East Asia, Africa and the Western Pacific, with India, China, Indonesia, the
Philippines and Pakistan as the worst-affected countries, and women accounted for one-third of all
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cases, with higher prevalence in the reproductive ages [2]. Globally, 216 500 active TB cases were
estimated in pregnant women in 2011 [3], the risk increased by 2.56-fold in pregnant womenwith HIV
infection [4], the commonest co-infection among low- and middle-income countries where most
maternal mortality cases occurred [5]. The COVID-19 pandemic led to an 18% fall in TB notifications in
2020, with India, Indonesia and the Philippines accounting for 93% of the drop. However, disruptions in
TB and HIV services resulted in a resurgence in TB-related mortality [2]. Pregnancy provides the op-
portunity to integrate screening for TB, HIV and even COVID-19 [6] into prenatal care [7], hence an
update on TB in pregnancy and the puerperium is warranted.

Pathophysiology

Site of infection

The most common form of TB infection is pulmonary TB acquired through the inhalation of tu-
bercle bacilli aerosolized by coughing, sneezing, talking or manipulating infected tissues [8], forming
granuloma in lung tissue by recruitment and arrangement of the host's immune cells to contain the
pathogen, and undergoing necrosis, caseation, and cavitation, in turn resulting in bacterial spread
and disease dissemination [9]. Lymphatic and haematogenous spread can cause extrapulmonary TB
(EPTB) [10].

Activity of disease

Latent TB infection (LTBI) is when the initial infection resolves without causing any symptoms but
leaving small quantities of TB bacteria dormant in the body, occasionally re-emerging as active TB
disease [11]. In healthy adults, the lifetime chance of active disease following an infection is only
5e10%, but the risk escalates to 10% annually with trends toward extrapulmonary spread in immu-
nocompromised patients, particularly HIV-positive patients. The TB disease is an active illness with
multiplying TB bacteria and manifestations of symptoms and signs depending on the site of infection,
and the person becomes infectious. In between LTBI and active disease is a spectrum of bacterial ac-
tivity and antagonistic immunological responses described as subclinical TB, in which the patients
would be missed on symptom screening but can have positive bacteriological tests [12e14].

Risk factors

Risk factors for the progression of TB infection include past TB infection, contact with infected in-
dividuals, immigrants from resource-limited countries, ethnic minorities, poor health and malnutri-
tion, drug abuse, alcoholism, smoking, poor living conditions (homelessness or overcrowded housing),
extreme age and immunosuppression (HIV infection andmedical problems like diabetes mellitus) [15].

Interaction between TB and pregnancy

Pregnancy per se does not increase disease susceptibility or course, including progression from
latent to active infection or response to TB treatment [16].

Nevertheless, TB adversely affects pregnancy outcomes, being influenced by the site and severity of
the disease, anti-tuberculous drug treatment response, complications of TB, gestational age at diag-
nosis and HIV status [16,17]. An earlier meta-analysis on active TB found significantly increased odds of
maternal morbidity (Odd Ratio (OR) 2.8), antenatal admission (OR 9.6), miscarriage (OR 9.0), anaemia
(OR 3.9) and caesarean delivery (CD, OR 2.1). Without treatment, TB also led to increased preterm
delivery (PTD, OR 1.7), low birth weight (LBW, OR 1.7), foetal distress (OR 2.3), low Apgar score at 1 min
(OR 5.7), birth asphyxia (OR 4.6) and perinatal death (OR 4.2) [18]. Subsequently, other studies similarly
documented increased adverse outcomes. A US national cohort study with 4053 cases of TB in preg-
nancy demonstrated higher frequency of severe pre-eclampsia and eclampsia (Proportionality Ratio
(PR) 1.7 and 3.9, respectively), postpartum haemorrhage (PR 1.8), placenta praevia (PR 1.9), sepsis (PR
6.2), and 37 times higher in-hospital death, compared with TB-negative counterparts but without
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racial or ethnic disparities [19]. Furthermore, an earlier US population-based study showed signifi-
cantly more concurrent HIV in women with TB and an increasing number of EPTB, with increased
maternal mortality (OR 6.7) and congenital anomalies (OR 1.8) [20]. In India, significant increase in PTD,
anaemia and intrauterine growth restriction (IUGR) were found in pregnancies complicated by TB [17].
A Chinese population-based cohort study showed that TB in the mothers or their partners both posed
increased risk of stillbirths (OR 1.89 and 2.13, respectively) compared with TB-negative counterparts
[21]. Despite the dispute on association between TB and hypertensive disorders of pregnancy [22],
maternal TB remains an important obstetric risk factor.

HIV infection, themost powerful risk factor for active TB disease, increases latent TB reactivation 20-
fold [23], and HIV co-infection triggers a substantial suppression of mycobacterium TB-specific IFN-g
responses in a CD4þ T cell count-dependent manner, which suggests that the higher risk of active TB
disease during pregnancy is due to failure to control the TB infection [24]. Pregnancy in HIV-positive
women increases TB acquisition by 2.56-fold [4], and TB and HIV co-infection increases neonatal
death 3-folds [25] together with vertical transmission of 15% for TB and 10% for HIV [26].

The puerperium is associated with a greater risk of serious maternal complications including death,
and disease transmission to their infants irrespective of HIV status or exposure history [27,28], as active
TB disease is increased 95% during the 180 days postpartum [29], attributed to reversion of suppressed
T-helper 1 pro-inflammatory responses after delivery resulting in disease exacerbation [30]. Those
with LTBI also exhibit increased non-specific T-cell activation, which is a biomarker for progression
from LTBI to TB disease [31]. Therefore, postpartum surveillance is important, especially for mothers in
the endemic regions.

Extra-Pulmonary TB (EPTB) in pregnancy

EPTB is becoming more prevalent [20] and is found in >60% in India [32]. The sites include the
pleura, abdomen, spine, urogenital tract and the central nervous system (CNS) [33,34]. Diagnosis is
often delayed due to overlapping symptoms with those from pregnancy, atypical presentations, and
reluctance in radiological imaging, biopsy and surgical intervention. EPTB is associated with poorer
pregnancy and foetal outcomes, including increased antenatal hospitalization, oligohydramnios, pre-
term premature rupture of membranes, LBW, reduced mean birth weight and small for gestational age,
depressed Apgar scores, respiratory distress, NICU admission and perinatal mortality [35e37].

The outcome is influenced by the site of TB, with TB lymphadenitis having a favourable pregnancy
outcome [38]. CNS infection, found in 5e10% of EPTB cases, is the most devastating form as diagnosis is
difficult. Classical symptoms of tuberculous meningitis include fever, headache, neck stiffness, focal
neurological deficits, brain abscess and formation of tuberculoma [39e42], while TB spine may cause
intractable low back pain, focal neurological signs and even paraplegia that requires surgical treatment
[43e45].

The widespread use of infertility treatment has led to an increasing number of pregnant patients
with miliary TB after in vitro fertilization combined and embryo transfer (IVF-ET), some developing
respiratory failure or acute respiratory distress syndrome and many with deleterious pregnancy out-
comes [46,47]. It is prudent for TB screening in couples seeking infertility treatment, especially in the
endemic regions, and anti-TB treatment should be commenced prior to IVF-ET in confirmed cases
[47,48].

Management of TB in pregnant women

Screening

For regions with a high disease burden, universal screening for TB among pregnant women is
preferable; restricting screening to symptomatic women would reduce yield as asymptomatic cases
would not be tested [49,50]. For regions with a low disease burden, screening should be targeting
selected at-risk pregnant women for early case finding and prevention of spread, as demonstrated in
Denmark where >90% of TB in pregnancy and puerperium was diagnosed in immigrants, especially
from Africa, with <3 years’ median time of stay in Denmark [51], and in Sweden, where increased risk
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was concentrated amongst women originating from countries with high TB incidence [52]. Such
approach is justified by the high yield of unknown LTBI and mostly asymptomatic active TB with a
similarly high rate of treatment completion.

WHO has proposed a four-symptom screening (cough, fever, night sweats and weight loss) as a first
step [53], and a pregnant woman with unexplained documented fever (>38 �C) and coughs for more
than 2 weeks is presumed to have TB, but symptom screening in pregnant women is neither specific
nor sensitive, despite a good negative predictive value among HIV-infected women [54,55]. In the
latestWHO recommendations, case detection can be improved by new technologies such as computer-
aided detection to interpret chest radiography (CXR) and molecular rapid diagnostics that are appli-
cable to pregnant women [53]. As TB disease can present as acute lower respiratory tract infection and
community-acquired pneumonia with transient improvement following antibiotic treatment, the
threshold for screening should be lowered in these women [56,57]. Other rare but important differ-
ential diagnoses of pregnant women that can mimic TB or vice versa include gestational trophoblastic
disease with lung metastasis and lung cancer [58,59].

Diagnosis of TB disease

Definitive diagnosis is based on laboratory testing. Microscopy has a low sensitivity and cannot
distinguish between Mycobacterium tuberculosis from other mycobacteria [60]. Traditional culture
can take more than 4 weeks to yield a result and 6e8 weeks for phenotypic drug susceptibility
testing, thereby significantly delaying diagnosis and treatment [61]. Currently, WHO recommends
replacement of microscopy with molecular rapid diagnostic tests as the initial diagnostic test for all
individuals with newly presenting signs and symptoms of TB, patients on treatment or have been
previously treated, and patients being evaluated for possible rifampicin resistance or a new or
continuing episode of TB, for pulmonary TB, EPTB and in prenatal settings [62]. For EPTB, specimens
from other sites, such as gastric, tracheal or bronchial lavage, cerebrospinal fluid, lymph node
aspirate, pus and tissue biopsied, can all be tested due to test reliability and speedier results from a
single specimen [62]. WHO also recommends universal drug sensitivity testing (DST) using these
newer rapid molecular tests, with or without liquid culture for all suspected drug-resistant cases.
Nevertheless, traditional culture and DST are still gold standard in cases of diagnostic ambiguity and
managing multidrug-resistant patients.

The Center for Disease Control (CDC) has also adopted that nucleic acid amplification test (NAAT) as
the standard and priority test for TB suspects. However, a negative NAAT does not exclude TB and
traditional culture may still be required [63].

Diagnosis of latent TB infection

There is no gold standard method for diagnosing LTBI. WHO has approved the tuberculin skin test
(TST) and interferon-gamma release assays (IGRA) as screening tests for LTBI. In the TST (Mantoux test),
a single-needle intradermal injection of 0.1 mL (5 Tuberculin units) of purified protein derivative is
delivered, and the skin reaction is assessed 48e72 hours later by measuring the maximum diameter of
the induration produced. False-negative results can occur from HIV co-infection or other immuno-
suppressive diseases [64], severe TB, recent viral infections, sarcoidosis, Hodgkin's disease and tech-
nical errors [65], while previous BCG vaccination can lead to false-positive results in healthy women.
The application of TST requires reagents, trained operators for proper test placement and a return visit
within 72 hours, from which about 20e30% of pregnant women would default. Thus, TST is not rec-
ommended for screening in areas with high HIV prevalence or BCG vaccination.

The IGRA are blood tests on the immune response of interferon-g released by T-lymphocytes to
specific TB antigens ESAT-6 and CFP-10. The advantages are improved diagnostic accuracy and speci-
ficity, decreased cross-reactivity with BCG and the majority of non-tuberculous mycobacteria. There-
fore, IGRA is recommended for TB screening of LBTI in populations with high BCG vaccination rate or
uncertain vaccination status. Adoption of IGRA can reduce false-positive results from TST and avoid
unnecessary isoniazid prophylaxis at the expense of cost, need for blood collection and laboratory
facility. A recent cross-sectional study conducted in a high TB and HIV burden setting found that
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pregnancy or HIV infection reduced the rate of detection of LTBI by both tests, with themaximum effect
observed in HIV-positive pregnant women [64].

In the rapid communication released by WHO in April 2022, a new TB antigen-based skin tests
(TBST) have been found to be accurate, feasible and cost-effective, and is an acceptable alternative to
TST and IGRAs [66]. TBST uses the two antigens in the IGRA test, ESAT-6 and CFP 10, as the intradermal
injection agents. A double-blinded randomized trial reported a promising result of 94% concordance
with the IGRA results and similar indurations sizes as the TST [67]. Furthermore, the result is unaffected
by BCG vaccination or infection with non-TB or atypical mycobacteria, with a similar safety profile for
participants�5 years-old, with similar sensitivity as TSTand IGRA, while specificity was similar to IGRA
and better than TST, particularly in populations with high BCG vaccination rates. Its use in pregnant
women remains to be examined.

All these three tests are not designed for diagnosing active TB disease and cannot differentiate
progressors from non-progressors in LTBI [68].

Imaging studies

Imaging studies can help in screening and diagnosis. CXR is a helpful screening tool for determining
the amount of pulmonary involvement [12], with findings include patchy or nodular shadowswith loss
of volume and fibrosis with or without cavitation visible in the upper lobes. Radiation safety during
pregnancy is enhanced with abdominal shield and lower doses of radiation [69]. Combining CXR with
sound clinical judgment allows quick diagnosis of smear-negative TB; but CXR can be normal in up to
14% of culture-confirmed TB, and lung shadows can linger after bacteriological clearance. In high
prevalent areas, computer-aided CXR screening combined with rapid sputum test for TB and universal
HIV screening can achieve a fast and accurate diagnosis of both HIV and TB [70].

In cases of pleural effusion or abdominal TB, ultrasonography can help to determine the optimal
location for aspiration. Computerized tomography or magnetic resonance imaging of the spine,
abdomen and brain can be used to aid in the identification and assessment of EPTB.

Treatment of TB in pregnancy

Treatment of TB in pregnancy is best handled by a multidisciplinary team with an obstetrician,
microbiologist, respiratory physician, primary care physician, neonatologists, specialist TB nurse and
public health officials, to achieve cure without relapse, minimize complications, prevent transmission
to the newborn, avoidance of drug resistance and ensure optimal pregnancy outcomes. The treatment
regime is determined by the disease condition, drug resistance profile and co-morbidities. The med-
ications are summarised in Table 1 [71e73].

Active TB disease

For drug-susceptible TB, a 6-month course of a combination of isoniazid (INH), rifampicin (RIF),
ethambutol (EMB) and pyrazinamide (PZA) daily for 2months, followed by INH, RIF and EMB daily for
4 months (HREZx2 þ HREx4) is recommended by WHO as safety in pregnancy of these first-line
medications have been proven (Table 1). This regimen will cure 90% of cases with good drug
compliance and improve maternal and perinatal outcomes. Supplementation of pyridoxine and
vitamin Kmaybe necessary as INHmay increasematernal hepatotoxicity (1%) requiring treatment with
n-acetyl cysteine, ursodiol, vitamin K and even liver transplant [74,75]; and peripheral neuropathy, as
RIF in the last fewweeks of pregnancy can cause maternal and neonatal hypoprothrombinaemia (Table
1). The effect of PZA on the foetus is unavailable, thus although it is recommended by the WHO as part
of the standard regime, it is not endorsed by the CDC, except that it is safe for breastfeeding. If PZA is
withheld, the treatment duration is extended to 9 months. Evaluation and regular monthly monitoring
for liver function to detect hepatotoxicity during treatment is warranted [76].

As pregnant women may be concerned about the adverse foetal effects of treatment, compliance is
enhanced by directly observed treatment in the form of daily direct observation of swallowing of the
medications by another person [77]. Other means to monitor compliance include a computerized
5



Table 1
Anti-TB medications.

First line HREZx2 þ HREx4 (drug-susceptible TB) Second line For MDR-TB

Isoniazid (INH) e 2 plus 4 months WHO Group A Levofloxacin*
Rifampin (RIF) e 2 plus 4 months Moxifloxacin*
Ethambutol (EMB) �2 plus 4 months Bedaquiline
Pyrazinamide (PZA) e 2 months Linezolid*

WHO Group B Clofazimine
Supplement treatment Cycloserine*

Pyridoxine e pregnancy, breast feeding Terizidone
Vitamin K for mother and infant if WHO Group C Delamanid**
Rifampin is used before delivery to Imipenem-cilastatin
Prevent hypoprothrombinaemia Meropenem

Amikacin**
Streptomycin**
Ethionamide**
Prothionamide**
P-aminosalicylic acid***

*use only when benefits outweigh potential risks; **contraindicated in pregnancy; ***data limited.
Compiled from Refs. [71e73]; MDR-TB ¼ multidrug-resistant TB.
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medicine monitor, a short messaging service [78] and a phone or video call can be similarly useful [79].
Extremely unwell women with smear positive are highly infectious, these patients and those with
multidrug-resistant TB (MDR-TB) may need hospitalization for treatment.

Other treatment aspects include provision or advice on balanced, nutrient-rich diets including leafy
dark green vegetables, antioxidant-rich vegetables, complete grains, unsaturated fats and micro-
nutrient supplements. Infection control management is also critical for the protection of staff and
family members, with screening if necessary.

Latent TB infection

The merits of treating LTBI during pregnancy in women without HIV infection is still debatable, as
the CDC recommends postponing therapy until late postpartum unless there is a substantial risk of
active disease progression [80]. In low burden countries such as Sweden, LTBI is usually concentrated
among immigrants, and awell-organized national TB program can ensure a high treatment completion
rate [81]. When the risk of LTBI progression is high, such as in HIV co-infection, the recommended
treatment is INH for 6 months or RIF plus INH for 3 months, which is efficacious in pregnant women
[82].

Multidrug-resistant TB

Data on treatment of MDR-TB in pregnancy is limited. In the recent systematic review and meta-
analysis that included 174 pregnant women with MDR-TB, the adverse outcomes included maternal
death (7.5%), pregnancy loss (10.6%), PTD (12.9%) and LBW (23.7%) [83]. In the recent case series from
South Africa, 60.7% of the 28 women completed TB treatment successfully, while 3 (10.7%) died [84].
The available literature suggests that MDR-TB is associated with high risk of adverse maternal and
perinatal outcomes. Treatment regimen for MDR-TB preferably consists of at least 4 second-line anti-
TB drugs that are likely to be effective plus PZA (Table 1) [85]. However, because of concerns
regarding drug safety, counselling on known and unknown foetal risks is necessary. If the mother's
condition is stable with minimal radiological disease, treatment may be deferred until the second
trimester to avoid teratogenic effect. The construction of individualised treatment regimen using
various combinations of anti-TB drugs according to the susceptibility profile and commencing at an
acceptable gestation should be explored, as favourable outcomes are still achievablewith careful case
selection. After delivery, double-barrier contraception is recommended while continuing the course
of MDR-TB treatment.
6
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HIV and TB co-infection

Active TB with HIV co-infection increases maternal mortality and morbidity [86]. Untreated TB may
deteriorate with antiretroviral treatment (ART), a condition called immune reconstitution syndrome,
which is the paradoxical worsening of pre-existing infectious processes following the initiation of ART
in HIV-infected individuals, particularly in the first three months of ART [87]. It is therefore recom-
mended to commence TB treatment prior to ART, which should be initiated within the next 2 weeks for
patients with CD4 cell counts of <50/mm3 and in 8e12weeks for patients with CD4 cell counts of�50/
mm3. An important exception is TB meningitis, in which ART should not be initiated during the first 8
weeks of anti-TB therapy [88]. Adherence issues, polypharmacy and overlapping side effect profiles of
anti-TB and ART medications may also complicate the treatment. RIF interacts with non-nucleoside
reverse transcriptase inhibitors (NNRTIs) and protease inhibitors (PIs), lowering blood levels of
several HIV medications, especially Nevirapine. RIF can be replaced with rifabutin to lower the like-
lihood of medication interactions with ART [89]. Efavirenz is contraindicated in pregnancy due to
concerns regarding teratogenicity.

For newly diagnosedMDR-TB with HIV co-infection, WHO recommends the initiation of ART within
8 weeks of commencing effective MDR-TB treatment, which is determined by the drug susceptibility
profile except for a few possible drug-drug interactions, irrespective of CD4þ count [90].

As pregnancy suppresses anti-mycobacterial protective immune response in CD4þ T-cell count,
especially when co-existing with HIV infection, there is an increased risk of progression to active TB
disease in pregnant womenwith LTBI and HIV co-infection [91]. Prophylactic treatment with 4 months
of daily RIF or rifabutin as the substitute for RIF is recommended, depending on the ART prescribed
[88]. A recent trial found higher incidence of stillbirth, spontaneous abortion, LBW, PTD and congenital
anomalies (23.6% vs. 17.0%) in pregnant women who received 28 weeks of INH preventive therapy
initiated during pregnancy (immediate group) versus women who started therapy at week 12 after
delivery (deferred group) [92]. Therefore, optimal timing of commencement of anti-TB therapy remains
to be established.

Perinatal TB

This includes the congenital and postnatally acquired infection. Risk factors include high maternal
bacillary load, disseminated disease, sputum-positive pulmonary TB, meningeal TB, HIV co-infection,
diabetes mellitus, severe malnutrition, smoking, alcohol consumption, short duration of anti-TB
therapy, long duration of contact and poor nursing hygiene. Congenital TB results in foetal exposure
to TB bacilli through the placenta or via the umbilical vein from a mother with active pulmonary or
EPTB, and the bacilli cause hepatic infection followed by secondary haematogenous or disseminated
spread; the infection is often undiagnosed, especially in preterm infants, because of undiagnosed
maternal disease [93]. Alternatively, ruptured infective foci in the placenta contaminates amniotic
fluid, which upon foetal aspiration or ingestion leads to a primary focus in the lungs or gastrointestinal
tract. Placental TB infection per se leads to neutrophilic and histiocytic responses causing villitis and
intervillitis, tissue injury and even intrauterine foetal death [94]. After birth, neonatal exposure to an
open infectious sputum-positive case leads to postnatal infection. In the absence of evidence of
perinatal TB, INH prophylaxis with pyridoxine for 3e6 months is recommended [95]. A positive NAAT
or culture on stomach aspirate and clinical or radiological signs of active TB indicate for a full course of
anti-TB treatment. BCG vaccine is recommended at birth or after completion of prophylaxis in all
neonates [96].

Although it can progress to active TB during pregnancy and postpartum, LTBI does not pose a risk of
vertical transmission. As well, offspring born to mothers with TB did not demonstrate higher rates of
infectious-related morbidity in the long term [97].

Breastfeeding

The decision of breastfeeding should be arrived only following discussion with neonatologist,
obstetrician and pharmacologist. Standard first-line anti-TB medications are excreted in breast milk
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only in small amounts and have no deleterious effects on the baby, but this also means that drugs in
breast milk cannot be relied upon as an effective treatment for TB disease or latent infection in the
infant. Breastfeeding should only be started after the mother has been treated for at least two weeks,
and she must first put on a face mask and maintain a high degree of personal and cough hygiene, with
pyridoxine supplementation if INH is taken. Expressed breast milk is a safe alternative during barrier
nursing.

Conclusion

Pregnancy provides a unique opportunity to screen and eradicate TB as women with advanced
disease identified late in pregnancy or during the puerperium, with HIV co-infection and non-
compliance have the worse maternal and neonatal outcomes. Early and rapid diagnosis is facilitated
by the newer rapid molecular assays with drug-susceptibility testing. Prompt treatment with first-line
medications has been proven to be safe in pregnancy and prevents significant maternal and perinatal
complications. For LTBI, treatment during pregnancy is controversial but may be indicated postpartum
due to increased susceptibility. Significant management issues are EPTB, MDR-TB and HIV co-infection.
To avoid overlooking the diagnosis and having to deal with the consequences, a high index of suspicion
is necessary, especially in high-risk populations and/or in endemic areas.
Practical points

� Early diagnosis and treatment of TB in pregnancy can reduce maternal and neonatal mor-
bidities and mortality.

� Puerperium is a period of increased susceptibility for progression to active TB disease.
� The more widespread utilization of newer rapid molecular assays with drug-susceptibility
testing has significantly shortened the diagnostic process for active TB disease.

� First-line anti-TB drugs are safe to treat TB disease in pregnancy.

Research agenda

� The use of new TB antigens-based skin tests for LTBI screening needs further validation in
pregnancy.

� Management of LTBI in pregnancy remains controversial, and further research on how to
differentiate progressors from non-progressors is required.

� Bedaquiline may be a helpful second-line agent to treat MDR-TB, and its use in pregnancy
needs further investigation.
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