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Abstract
Background: Congenital tuberculosis is rare and carries a high mortality rate. Our objective was to summarize the
current experience of the diagnosis and treatment of patients with congenital tuberculosis.
Methods: In total, 73 reported cases of congenital tuberculosis published in Chinese and 19 patients with congenital
tuberculosis admitted to West China Second University Hospital, Sichuan University, were retrospectively reviewed.
Results: Sixty-four male and 28 female patients were identified. The majority of the patients were less than 3 weeks old
at the time of presentation (range, 0–67 days). With regard to the tuberculosis type, 89 patients had pulmonary
tuberculosis, and 20 patients had hepatic tuberculosis. There was active tuberculosis in 71 mothers, no tuberculosis in
12 mothers, and an unknown history of tuberculosis in 9 mothers. Fever, cyanosis, jaundice, shortness of breath, cough,
pulmonary moist rales, hepatomegaly, splenomegaly and abdominal distention were the main clinical symptoms at
the time of presentation. The abnormal ratios of chest, abdomen and head radiographic images were 97.53, 75 and
81.25%, respectively. The positive rates of acid-fast staining of sputum smears and tuberculosis bacillus DNA were 62.50
and 66.67%, respectively. The misdiagnosis rate was 59.78%. The overall mortality due to congenital tuberculosis was
43.48%. Respiratory failure was the most common cause of death. Sixty-five patients received anti-tuberculosis therapy,
and of those, only 16 (15.38%) died.
Conclusions: The clinical manifestations and radiographic findings of congenital tuberculosis are nonspecific. It is
important to thoroughly evaluate the mothers of infants with suspected congenital tuberculosis. Good outcomes can
be achieved in infants with the early identification of congenital tuberculosis and early administration of antituberculosis treatment.
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Background
Congenital tuberculosis is an infection that develops as a
result of an encounter between an infant and its mother
with tuberculosis during the intrauterine period or during
the normal birth process [1]. Tuberculous bacillemia
during pregnancy may lead to infection of the placenta or
the maternal genital tract, which may be transmitted to the
fetus by hematogenous spread from the placenta to the
umbilical vein or by the aspiration or ingestion of amniotic
fluid contaminated by the placental or genital infection [2].
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Hematogenous spread results in the formation of one or
more primary complexes in the liver or lungs. On the other
hand, the aspiration or ingestion of infected amniotic fluid
results in primary complex formation in the lungs or
gastrointestinal tract, respectively.
Tuberculosis is a major public health problem.
According to the World Health Organization (WHO),
one-third of the population is infected with tuberculosis,
and 20 million people suffer from active tuberculosis [3].
However, congenital tuberculosis is rare. By 2005, fewer
than 376 cases had been reported worldwide. China is a
high-burden country with a high incidence of tuberculosis. Although the first case of congenital tuberculosis
was reported in 1955 [4], only sporadic cases have been
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reported in China. To summarize the experience of the
diagnosis and treatment of patients with congenital tuberculosis, a systematic review of 92 cases of congenital
tuberculosis in China was conducted.
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ratio. The measurement data were tested by t-tests, and
the data were compared with the Chi-square test. The
results were considered significant when P < 0.05.

Results
Methods

Demographic data

Sources

In total, 73 reported cases published in Chinese and 19
hospitalized patients with congenital tuberculosis in West
China Second University Hospital, Sichuan University,
were identified. Only 8 cases were reported in 1976–1990,
21 cases in 1991–2000, 36 cases in 2001–2010 and 21
cases in 2011–2018. The main demographic data from
these cases are summarized in Table 1.
Of the 92 cases, 64 were males, and 28 were females.
There were 33 premature infants, 42 full-term infants and
17 infants with unknown gestational ages. The age at onset was within 3 weeks of birth in 63 cases (67.39%), with
18 (19.56%) within less than 7 days. The age at diagnosis
ranged from 2 to 168 days. Only 3 infants (3.37%) were
less than 7 days old. The time from onset to diagnosis
ranged from 1 to 148 days, with 20 cases at less than 7
days, 25 cases at 8–14 days, 12 cases at 15–21 days, 4
cases at 22–28 days, and 23 cases at more than 29 days.

All Chinese publications that reported cases of congenital tuberculosis were assessed. A comprehensive search
of the China National Knowledge Infrastructure (CNKI),
Wanfang and Weipu databases was performed to identify all relevant papers published from 1976 to 2018 in
China. The search keywords were congenital tuberculosis. The study language for all searches was limited to
Chinese. A manual search was performed by checking
the reference lists of the original reports and review articles that were retrieved through the electronic searches
to identify studies not yet included in the computerized
databases. In addition, patients with congenital tuberculosis admitted to the Department of Pediatrics, West
China Second University hospital, Sichuan University
from 1976 to 2018 were also included in this study.
According to the diagnostic criteria established by Cantwell in 1994 [5], the infant must have proved tuberculous
lesions and at least one of the following: (1) lesions in the
first week of life; (2) a primary hepatic complex or caseating hepatic granulomas; (3) tuberculous infection of the
placenta or the maternal genital tract; or (4) exclusion of
the possibility of postnatal transmission by a thorough investigation of contacts, including the infant's hospital attendants, and by adherence to existing recommendations for
treating infants exposed to tuberculosis.
Data collection

All potentially relevant cases were reviewed independently by the authors. We assessed the eligibility of each
case with standardized data abstraction forms. Disagreements were resolved through discussion. All selected
cases were evaluated for the main clinical characteristics.
The following data were extracted from all eligible cases:
sex, age at onset, age at diagnosis, maternal tuberculosis
history, clinical manifestations, laboratory test results, imaging examination results, misdiagnoses, treatments and
outcomes. According to the age at onset, the children
were divided into the < 14-day-old group and the ≥14day-old group. The clinical characteristics were compared
between the two groups.
Statistical analysis

All data were analyzed with IBM SPSS Statistics Version
20 (IBM Corp., Armonk, NY, USA). Normally distributed
data are presented as the means ± standard deviation.
Nonnormally distributed measurement data are expressed
as medians. Count data are expressed as the constituent

Tuberculosis types in children and their mothers

Multiple organs were involved in congenital tuberculosis.
Of the 92 cases, 89 cases were pulmonary tuberculosis
(96.74%), 20 cases were hepatic tuberculosis (21.74%), 15
cases were lymph node tuberculosis (16.30%), 13 cases were
tuberculous meningitis (14.13%), 11 cases were splenic tuberculosis (11.96%), 7 cases were renal tuberculosis (7.61%),
5 cases were adrenal tuberculosis (5.43%), 2 cases were
thymic tuberculosis (2.17%), and 2 cases were tuberculous
peritonitis (2.17%).
There were 71 mothers (77.18%) with histories of tuberculosis, 12 mothers (13.04%) without histories of tuberculosis and 9 mothers (9.78%) with unknown tuberculosis
histories. Regarding the types of tuberculosis among the
mothers, pulmonary tuberculosis occurred in 60 (84.51%),
reproductive tuberculosis in 8 (11.27%), tuberculous meningitis in 6 (8.45%), tuberculous pleurisy in 5 (7.04%), tuberculous peritonitis in 3 (4.23%), placental tuberculosis in 1
(1.41%) and tuberculous pelvic inflammation in 1 (1.41%).
Seven mothers (9.86%) were diagnosed with tuberculosis before pregnancy, 16 (22.54%) were diagnosed during pregnancy and 48 (67.6%) were diagnosed after
giving birth. During pregnancy, 21 mothers (22.83%) had
clinical manifestations, 46 mothers (50%) had no clinical
manifestations, and 25 mothers (27.17%) had unknown
statuses regarding clinical manifestations.
Main symptoms and signs

The main clinical manifestations were nonspecific and
included fever, cyanosis, jaundice, shortness of breath,
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Table 1 Age and sex distribution of 92 infants with congenital tuberculosis
Age at onset (days)

Age at diagnosis (days)

Gender

≤7

8–14

15–21

22–28

≥29

≤21

22–42

43–63

64–84

≥85

Total

Male

13

16

16

8

11

16

22

14

5

6

127

Female

5

7

5

4

7

9

8

5

0

4

54

Total

18

23

21

12

18

25

30

19

5

10

181

cough, pulmonary moist rales, hepatomegaly, splenomegaly and abdominal distention. As shown in Table 2,
the majority of the clinical manifestations in the onset
time < 14 days (41 cases) and onset time ≥ 14 days (51
cases) groups were similar. The incidence of jaundice in
the onset time < 14 days group was higher than that in
the onset time ≥ 14 days group (P < 0.05). The incidence
of cough in the ≥14 days group was higher than that in
the < 14 days group (P < 0.05).
Main laboratory findings

Laboratory test findings were nonspecific. As shown in
Table 3, the positive rates of acid-fast staining of sputum

smears and tuberculosis bacillus DNA detected by
polymerase chain reaction (PCR) were 62.5 and 66.67%,
respectively. However, the rates of increased erythrocyte
sedimentation rate (ESR), positive purified protein derivative (PPD) test and positive tuberculosis bacillus culture
were low.
Main radiographic imaging results

In total, 81 patients (88.04%) underwent thoracic X-ray
imaging examination. Of the 81 patients, 79 (97.53%)
had abnormal findings, including diffuse miliary nodules
in 29 (35.44%), diffuse pneumonia-like changes in 28
(35.89%), hilar lymph node tuberculosis in 12 (15.19%),

Table 2 Main clinical manifestations in 92 infants with congenital tuberculosis
Age at onset
≤14 days n/N (%)

> 14 days n/N (%)

Total

χ2

P-value

Fever

31/41 (75.61)

43/51 (84.31)

74/92 (80.43)

1.094

0.296

Cyanosis

17/41 (41.46)

22/51 (43.14)

39/92 (42.39)

0.026

0.872

Jaundice

13/41 (31.71)

7/51 (13.73)

20/92 (21.74)

4.320

0.038

Clinical manifestations
Systemic manifestations

Pallor

7/41 (17.07)

10/51 (19.61)

17/92 (18.48)

0.097

0.756

Lymphadenopathy

4/41 (9.76)

4/51 (7.84)

8/92 (8.70)

0.000

1.0001

Respiratory distress

26/41 (63.41)

29/51 (56.86)

55/92 (59.78)

0.406

0.524

Cough

17/41 (41.46)

33/51 (64.71)

50/92 (54.35)

4.949

0.026

Pulmonary moist rales

12/41 (29.27)

20/51 (39.22)

32/92 (34.78)

0.991

0.319

Triple restriction

5/41 (12.20)

10/51 (19.61)

15/92 (16.30)

0.915

0.339

Foaming at the mouth

3/41 (7.32)

2/51 (3.92)

5/92 (5.43)

0.063

0.8011

Hepatomegaly

28/41 (68.29)

35/51 (68.63)

63/92 (68.48)

0.001

0.973

Splenomegaly

18/41 (43.90)

26/51 (50.98)

44/92 (47.83)

0.456

0.499

Abdominal distention

10/41 (24.39)

11/51 (21.57)

21/92 (22.83)

0.103

0.749

Poor appetite

2/41 (4.88)

8/51 (15.69)

10/92 (10.87)

1.738

0.1871

Poor feeding

4/41 (9.76)

5/51 (9.80)

9/92 (9.78)

0.000

1.0001

Vomiting

2/41 (4.88)

4/51 (7.84)

6/92 (6.52)

0.022

0.8831

Diarrhea

2/41 (4.88)

4/51 (7.84)

6/92 (6.52)

0.022

0.8831

Mental fatigue

6/41 (14.63)

11/51 (21.57)

17/92 (18.48)

0.726

0.394

Seizures

5/41 (12.20)

5/51 (9.80)

10/92 (10.87)

0.001

0.9771

7/41 (17.07)

3/51 (5.88)

10/92 (10.87)

1.896

0.1681

Respiratory system

Digestive system

Nervous system

Skin
1

Continuity correction
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Table 3 Laboratory examination results in 92 infants with congenital tuberculosis
Examination

No. of patients tested

No. positive

Percentage (%)

PPD test

31

7

22.58

Acid-fast staining of gastric juice smears

28

14

50.00

Culture of tuberculosis bacilli in gastric juice

4

1

25.00

Acid-fast staining of sputum smears

24

15

62.50

Culture of tuberculosis bacilli in sputum

20

1

5.00

Acid-fast staining of cerebrospinal fluid smears

12

1

8.33

Culture of tuberculosis bacilli in cerebrospinal fluid

10

0

0

Detection of tuberculosis DNA in sputum by PCR

Etiology

18

12

66.67

Leukocyte count > 12 × 109/L

74

53

71.62

Neutrophil > 50%

65

47

72.31

Hemoglobin< 110 g/L

65

34

52.31

9

Platelet count< 100 × 10 /L

50

11

22.00

C-reactive protein> 10 mg/L

38

25

65.79

Erythrocyte sedimentation rate > 20 mm/h

22

8

36.36

Serum alanine aminotransferase level > 40 U/L

50

15

30.00

Serum aspartate transferase level > 40 U/L

46

27

58.7

Serum total protein < 60 g/L

30

15

50.00

Serum albumin level < 35 g/L

32

20

62.50

Serum globin level < 25 g/L

31

11

35.48

Serum total bilirubin> 20 μmol/L

42

24

57.14

Serum direct bilirubin level > 7 μmol/L

34

18

52.94

Serum lactate dehydrogenase level > 250 U/L

20

20

100

Serum γ-glutamyl transpeptidase level > 50 U/L

22

14

63.64

Serum creatinine level > 40 μmol/L

22

4

18.18

bronchopneumonia in 7 (8.86%), pleural effusion in 5
(6.33%), hematogenous disseminated pulmonary tuberculosis in 3 (3.80%), primary pulmonary syndrome in 1
(1.27%) and lipoid aspiration pneumonia with interstitial
emphysema in 1 (1.27%).
Thirty-two patients (34.78%) underwent abdominal Xray imaging examination. Of the 32 patients, 24 (75%) had
abnormal findings, including hepatomegaly in 17 (70.83%),
splenomegaly in 14 (58.33%), ascites in 6 (25%), hilar
lymphadenopathy in 3 (12.5%) and hilar lymphadenopathy
in 2 (8.33%).
Sixteen patients (17.39%) underwent cranial X-ray imaging
examination. Of the 16 patients, 13 (81.25%) had abnormal
findings, including brain parenchymal density reduction in 9
(69.24%), intracranial hemorrhage in 1 (7.69%), brain atrophy in 1 (7.69%), midbrain and right cerebellar nodule
shadow in 1 (7.69%) and encephalomalacia in 1 (7.69%).
Misdiagnoses

Fifty-five patients (59.78%) were misdiagnosed. The misdiagnoses included neonatal pneumonia in 49 patients

(89.09%), neonatal sepsis in 18 patients (32.73%), neonatal hepatitis syndrome in 3 patients (5.45%) and
anemia in 1 patient (1.82%).
Treatment and outcomes

Forty patients (43.48%) died. The time of death ranged
from 7 to 168 days (median 36.5 days). Among the 40 children who died, the causes of death included respiratory failure in 26 (65%), multiple organ dysfunction syndrome in 3
(7.5%), intracranial hemorrhage in 1 (2.5%) and unknown
causes in 10 (25%). After definite diagnosis, 65 patients received anti-tuberculosis therapy. Eight patients were cured,
39 patients improved, and 16 patients (15.38%) died.

Discussion
Congenital tuberculosis has a high mortality rate. In the
present study, the mortality rate was 43.48%. The most
common cause of death was respiratory failure. This is
consistent with the results of Abughali et al. [6] and
Abalain et al. [7]. The causes of the high mortality rate are
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as follows: (1) lack of awareness and delayed diagnosis and
(2) rapid progress and delayed treatment.
It is still challenging to distinguish congenital from
postnatally acquired tuberculosis. The age at the onset
of congenital tuberculosis is not uniform. Infants with
congenital tuberculosis may be symptomatic at birth,
but symptoms can also occur within days to weeks after
birth. Due to the different immune status of every newborn, the onset of the disease is slower in some children
[8]. Congenital tuberculosis should still be diagnosed if
it is clear that the tuberculosis in the infant originated
from the mother before birth or at birth. Sen et al. [9]
reported that the symptoms of congenital tuberculosis
mainly occur within 3 weeks after birth, at an average
age of 28 days. Cantwell et al. [5] reported that the average age at the onset of congenital tuberculosis was 24
days (range, 1–84 days). Vogel et al. [10] reported that
some patients with congenital tuberculosis did not develop symptoms until 3 months after birth or longer.
The longest duration between birth and the onset of
symptoms was 154 days. Schaaf et al. [11] reported that
the oldest onset age of a patient with congenital tuberculosis was 112 days after birth. In the present study, the
onset age of patients with congenital tuberculosis ranged
from 0 to 67 days. In total, 67.39% of patients developed
symptoms within 3 weeks of birth, and patients who developed symptoms in fewer than 7 days accounted for
19.56% of all patients with congenital tuberculosis. In
addition, disseminated Bacilli Calmette Guerin (BCG)
disease should be excluded [12]. Because BCG vaccination is completed within 24 h of birth in China, the onset time for disseminated BCG disease may overlap with
that of congenital tuberculosis. Patients with disseminated BCG disease have clear vaccination histories, and
most have local manifestations at vaccination sites and a
prominent tendency towards lymph node involvement.
Due to the lack of a host immune response, congenital
tuberculosis is essentially systemic disseminated tuberculosis. In the present study, multiple organs were involved,
especially the lung. However, hepatic tuberculosis, lymph
node tuberculosis, tubercular meningitis, splenic tuberculosis, renal tuberculosis, adrenal tuberculosis, thymic tuberculosis, pleural tuberculosis and tubercular peritonitis have
also been found. The most common manifestations of
congenital tuberculosis are poor appetite, fever, irritability,
hypoplasia, weight loss, cough, respiratory distress, hepatosplenomegaly, splenomegaly, lymphadenopathy and abdominal distention [13]. Severe manifestations include
meningitis, septicemia, miliary tuberculosis, unremitting or
recurrent pneumonia, and disseminated intravascular coagulation [14]. However, these clinical manifestations are
similar to those of other infectious diseases, such as bacterial pneumonia, sepsis, purulent meningitis, and infantile
hepatitis syndrome [7]. Congenital tuberculosis is often
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misdiagnosed before birth or even found during autopsy.
In the present study, there were no significant differences
in most of the clinical manifestations between the onset
age < 14 days group and the onset age ≥ 14 days group. The
incidence of cough in the onset age ≥ 14 days group was
significantly higher than that in the onset age < 14 days
group. However, whether the onset age was ≤14 days
or>14 days, lung moist rales were uncommon (29.27 and
39.22%, respectively). After excluding fungal infections,
congenital tuberculosis should be considered in infants
younger than 2 months of age presenting with fever,
pneumonia, hepatosplenomegaly or unexplained sepsis.
In particular, if various antibiotic treatments have been
demonstrated to be ineffective and the patient’s condition deteriorates after a high dose of glucocorticoid steroids, congenital tuberculosis should be considered.
Pregnancy may present a state of physiological immunosuppression. The risk of tuberculosis in pregnancy is probably also increased, leading to an increased risk of
congenital tuberculosis [15]. In countries with high tuberculosis burdens, the prevalence of active tuberculosis
among pregnant women and postpartum women is as high
as 60 cases/100,000 population per year [16]. Therefore,
routine screening for potential or active tuberculosis infections during pregnancy is critical [17, 18]. Pregnant
mothers may have systemic disseminated tuberculosis or
genital tuberculosis (endometrial, cervical or placental tuberculosis). Among these types of tuberculosis, maternal
genital tuberculosis is the most likely to lead to congenital
tuberculosis. Peng et al. [19] showed that 162 mothers of
170 infants with congenital tuberculosis had active tuberculosis throughout pregnancy or the postpartum period;
however, 121 mothers had no history of tuberculosis before
pregnancy and were diagnosed during pregnancy. In the
present study, 77.18% of the pregnant mothers had an
antenatal history of tuberculosis, and 13.04% had no history of tuberculosis. The types of tuberculosis included
pulmonary tuberculosis (84.51%), reproductive tuberculosis
(11.27%) and placental tuberculosis (1 mother). However,
only 22.83% of the mothers had clinical manifestations
during pregnancy, while 50% of the mothers had no clinical
manifestations, and 67.6% of the mothers were diagnosed
after giving birth. Cantwell et al. [5] found that 60–70% of
mothers of patients had no symptoms. Most mothers are
diagnosed with tuberculosis only after the child has been
diagnosed with tuberculosis. Espiritu et al. [15] reviewed
32 cases of congenital tuberculosis, and 24 of the pregnant
mothers were asymptomatic. Lee et al. [20] believed that
morphological and histological examination of the placenta
during childbirth was very useful for achieving a definite
diagnosis. In many cases, the mothers had subclinical tuberculosis, which was confirmed only after the disease was
diagnosed in the infants. Therefore, it is very important to
thoroughly evaluate the mothers of infants with suspected
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congenital tuberculosis. If the pregnant mothers have active tuberculosis during pregnancy, newborns should be
checked for congenital tuberculosis whether or not they
have symptoms after birth.
Identifying the presence of tuberculosis bacilli by body
fluid cultures, acid-fast staining or tissue biopsy is the gold
standard for the diagnosis of tuberculosis. After the exclusion of postnatally acquired tuberculosis, congenital tuberculosis can be diagnosed. The demonstration of a hepatic
primary complex usually requires an open surgical procedure or autopsy to confirm liver and regional lymph node
involvement. Although the sensitivity of liver biopsy for the
diagnosis of congenital tuberculosis is 100% [21], liver biopsy is rarely employed because it is invasive. In the present
study, the results of the traditional tuberculosis test in most
children are normal at the time of diagnosis, with no evidence of an increased ESR and a negative PPD test. The
immune system of neonates is not well developed, and no
allergic reactions occur within 2 to 10 weeks after the latest
infection; the PPD test can be negative even in patients with
severe tuberculosis. Even if the PPD test is negative, the disease cannot be ruled out. Previous research also suggested
that gastric or tracheal aspirates were positive in 80% of
children with congenital tuberculosis [22]. The detection of
Mycobacterium tuberculosis DNA in bronchoalveolar lavage fluid by PCR is also an effective method for the diagnosis of tuberculosis [23]. In the present study, the positive
rates of acid-fast staining in sputum or gastric juice and
PCR amplification of tuberculosis bacilli DNA in sputum
samples were high, but the positive rates of tuberculosis
bacilli cultures from sputum or gastric juice samples and
the PPD test was still low. Therefore, repeated acid-fast
staining in sputum or gastric juice samples or tuberculosis
bacillus DNA detection in bronchoalveolar lavage fluid are
the techniques recommended to improve the positive rate
of diagnosis. Nontuberculosis mycobacterium (NTM) infection should also be excluded in the diagnosis of congenital tuberculosis. NTM infection in young children is rare,
and congenital NTM infection is exceedingly rare. The
diagnostic basis of NTM is still bacteriological.
In the present study, 97.53% of patients had abnormal
chest imaging findings. In addition, diffuse miliary nodules
(35.44%) and diffuse pneumonia-like changes (35.89%)
were very common. Peng et al. [19] reported that 44.68%
of the chest radiographs of patients with congenital tuberculosis showed nodular changes, which was similar to the
result in the present study. Although most children with
congenital tuberculosis have abnormal chest X-ray images,
it is not a definite diagnostic method. Ultrasonography is
also very useful in the diagnosis of liver, spleen and kidney
lesions. Patients suspected of having congenital tuberculosis should be routinely examined with abdominal CT.
Once the primary focus of tuberculosis is found in the
liver, the diagnosis can be confirmed. In the present study,
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75% of imaging findings were abnormal, and hepatomegaly and splenomegaly were the most commonly observed
abnormalities. This is similar to the results of Raj et al.
[24], Lee et al. [20] and Peng et al. [19]. It should be noted
that animal experiments show that typical imaging
changes usually occur 2 to 3 weeks after the initial tuberculosis infection. In the present study, 2.47% of thoracic
images and 25% of abdominal images were still normal.
Therefore, it is necessary to dynamically monitor the
changes in the imaging results of patients. Negative initial
imaging cannot exclude the disease.
Patients with congenital tuberculosis and those with
postnatally acquired disease should be treated similarly
[19]. Infants should receive isoniazid (10–15 mg/kg.d), rifampin (10–20 mg/kg.d), pyrazinamide (15–30 mg/kg.d),
and either streptomycin (20–30 mg/kg.d) or ethambutol
(15–25 mg/kg.d) for the first 2 months, followed by isoniazid and rifampin for 4–10 months, depending on the severity of the disease [5]. In 2007, the WHO reported that the
rates of treatment failure and mortality have increased due
to the emergence of multidrug-resistant tuberculosis
strains [18]. In the present study, the mortality rate of congenital tuberculosis was only 15.38% after diagnosis and
anti-tuberculosis treatment. Therefore, early treatment
may improve the prognosis.
Of course, there were some limitations in the present
study. The cases come from the literature reported in
Chinese. The quality of the studies varied; some data
were incomplete, the time span was large, and follow-up
could not be performed.

Conclusions
Congenital tuberculosis is nonspecific with regard to the
clinical manifestations and radiographic findings. The
misdiagnosis and mortality rates are high, and the prognosis is poor. It is vital to thoroughly investigate the
antenatal history of tuberculosis in the pregnant mother
to confirm the diagnosis of congenital tuberculosis. Early
diagnosis and treatment are essential to improve the
prognosis of the disease.
Abbreviations
BCG: Bacilli Calmette Guerin; CNKI: China National Knowledge Infrastructure;
ESR: Erythrocyte sedimentation rate; NTM: Nontuberculosis mycobacterium;
PCR: Polymerase chain reaction; PPD: Purified protein derivative; WHO: World
Health Organization

Acknowledgements
We acknowledge American Journal Experts who corrected the manuscript
and edited it for proper English language.

Authors’ contributions
CL designed the study, made the review, and wrote the manuscript. LL and
YT made the literature search, made Table, and reviewed the manuscript. All
authors read and approved the final manuscript.

Li et al. Orphanet Journal of Rare Diseases

(2019) 14:131

Authors’ information
Chaofeng Li is a medical postgraduate student at West China Second
University Hospital, Sichuan University. Lili Liu is a chief nursing officer at the
Department of Pediatrics, West China Second University Hospital, Sichuan
University. Yuhong Tao is a professor at the Department of Pediatrics, West
China Second University Hospital, Sichuan University.
Funding
Foundation of the Science & Technology Department of Sichuan Province,
China. Grant Number: 2017JY0016.
Availability of data and materials
Data sharing not applicable to this article as no datasets were generated or
analysed during the current study.
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Pediatrics, West China Second University Hospital, Sichuan
University, No.20, Section 3, Renmin Nan Lu, Chengdu 610041, Sichuan
Province, China. 2Key Laboratory of Birth Defects and Related Diseases of
Women and Children (Sichuan University), Ministry of Education, Chengdu,
Sichuan, China.
Received: 15 February 2019 Accepted: 21 May 2019

References
1. Kini PG. Congenital tuberculosis associated with maternal asymptomatic
endometrial tuberculosis. Ann Trop Paediatr. 2002;22(2):179–81.
2. Patel S, DeSantis ER. Treatment of congenital tuberculosis. Am J Health Syst
Pharm. 2008;65(21):2027–31.
3. Lienhardt C, Glaziou P, Uplekar M, Lönnroth K, Getahun H, Raviglione M.
Global tuberculosis control: lessons learnt and future prospects. Nat Rev
Microbiol. 2012;10(6):407–16.
4. Xie Q, Ren X, Gou C, Zhang Q. A case of congenital tuberculosis. Chin J
Tubere Respir Dis. 2001;24(7):399.
5. Cantwell MF, Shehab ZM, Costello AM, Sands L, Green WF, Ewing EP, et al.
Brief report: congenital tuberculosis. N Engl J Med. 1994;330(15):1051–4.
6. Abughali N, Van der Kuyp F, Annable W, Kumar ML. Congenital tuberculosis.
Pediatr Infect Dis J. 1994;13(8):738–41.
7. Abalain ML, Petsaris O, Héry-Arnaud G, Marcorelles P, Couturaud F,
Dobrzynski M, et al. Fatal congenital tuberculosis due to a Beijing strain in a
premature neonate. J Med Microbiol. 2010;59(Pt 6:733–5.
8. Marais BJ, Gie RP, Schaaf HS, Hesseling AC, Obihara CC, Starke JJ, et al. The natural
history of childhood intra-thoracic tuberculosis: a critical review of literature from
the pre-chemotherapy era. Int J Tuberc Lung Dis. 2004;8(4):392–402.
9. Şen V, Selimoğlu ŞH, Aktar F, Uluca Ü, Karabel M, Fuat GM. Congenital
tuberculosis: presentation of a rare case. Arch Argent Pediatr. 2015;113(2):e101–5.
10. Vogel M, Schroten H, Kahl P, Müller A. High latency of tuberculosis
manifestation in a premature extremely low birth weight infant with
favorable outcome. Neonatology. 2014;105(2):91–4.
11. Schaaf HS, Collins A, Bekker A, Davies PD. Tuberculosis at extremes of age.
Respirology. 2010;15(5):747–63.
12. Varik RS, Shubha AM, Lewin M, Alexander B, Kini U, Das K. Infantile pulmonary
tuberculosis: the great mimic. Pediatr Surg Int. 2012;28(6):627–33.
13. Chotpitayasunondh T, Sangtawesin V. Congenital tuberculosis. J Med Assoc
Thail. 2003;86(Suppl):3S689–95.
14. Mittal H, Das S, Faridi MM. Management of newborn infant born to mother
suffering from tuberculosis: current recommendations & gaps in knowledge.
Indian J Med Res. 2014;140(1):32–9.
15. Espiritu N, Aguirre L, Jave O, Sanchez L, Kirwan DE, Gilman RH. Congenital
transmission of multidrug-resistant tuberculosis. Am J Trop Med Hyg. 2014;
91(1):92–5.

Page 7 of 7

16. Mathad JS, Gupta A. Tuberculosis in pregnant and postpartum women:
epidemiology, management, and research gaps. Clin Infect Dis. 2012;55(11):1532–49.
17. Aelami MH, Qhodsi RMA, Sasan MS, Ghazvini K. Congenital tuberculosis
presenting as ascites. Arch Iran Med. 2011;14(3):209–10.
18. Le DK, Barber N, Doerholt K, Sharland M. Rifampicin pharmacokinetics in
extreme prematurity to treat congenital tuberculosis. BMJ Case Rep. 2013;2013.
19. Peng W, Yang J, Liu E. Analysis of 170 cases of congenital TB reported in the
literature between 1946 and 2009. Pediatr Pulmonol. 2011;46(12):1215–24.
20. Lee MH, Lim GY, Chung JH, Kim SY. Disseminated congenital tuberculosis
presenting as peritonitis in an infant. Jpn J Radiol. 2013;31(4):282–5.
21. Dewan P, Gomber S, Das S. Congenital tuberculosis: a rare manifestation of
a common disease. Paediatr Int Child Health. 2014;34(1):60–2.
22. Obringer E, Heald-Sargent T, Hageman JR. Neonatal tuberculosis. Pediatr
Ann. 2015;44(5):e126–30.
23. Parakh A, Saxena R, Thapa R, Sethi GR, Jain S. Perinatal tuberculosis: four cases
and use of broncho-alveolar lavage. Ann Trop Paediatr. 2011;31(1):75–80.
24. P R, Yk S. Congenital tuberculosis in a neonate: a diagnostic dilemma. J
Neonatal Surg. 2014;3(4):49.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

