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Abstract

Congenital tuberculosis (CTB) after in vitro fertilization (IVF) is a major new problem in devel-
oping countries. Only 16 cases of CTB after IVF have been reported, and no tuberculosis (TB)
tests were performed before IVF in these cases. However, on the basis of data in the literature
and from the World Health Organization, the incidence of CTB has been substantially under-
estimated. We describe two cases of CTB after IVF in detail in our center and provide new insight
into the important issue of controlling TB vertical transmission in developing countries.
Performing an early diagnosis of CTB, mostly based on evidence of maternal infection and a
high index of clinical suspicion, is a challenge. However, most mothers have no symptoms of TB
infection during prepartum, and infertility may be the only symptom. Infertility caused by genital
TB is common in countries with a high TB burden, and IVF is considered to be an effective
treatment to improve their fertility. Therefore, this may lead to more CTB cases without thor-
ough TB tests before IVE. We suggest that thorough TB tests should be conducted in infertile
women before IVF to prevent CTB.
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Introduction

Congenital tuberculosis (CTB) is consid-
ered to be rare, with only approximately
400 cases reported in the literature."> This
may be because of a high infertility rate in
women with genital tuberculosis (TB).?
However, since the usefulness of in vitro fer-
tilization (IVF) in TB-caused infertility was
demonstrated in 1985, IVF has become a
popular treatment for infertile women.*?
Genital TB, as a common cause of infertil-
ity, was detected in up to 60% of infertile
women in a recent investigation in India.?
However, TB tests are not routine before
IVF.>® A high infertility rate has become
a serious problem. As reported by the
World Health Organization (WHO) in
2004, the infertility rate ranges from
approximately 10% to more than 50% in
women of childbearing age in developing
countries under investigation.” The high
infertility rate, widespread genital TB in
infertile women in countries with a high

TB burden, the popularity of IVF in infer-
tile women, and the lack of TB tests before
IVF have resulted in CTB after IVF becom-
ing a new major issue in developing coun-
tries.® We report two cases of CTB
following IVF, including the first twin case
described in the literature, where only one
of the twins was affected.

Case Presentation

Case |

Case 1 was a male neonate who was one of
twins born at 30 weeks’ gestation via primary
cesarean delivery because of fever and serious
headache in the mother. The mother received
IVF because of salpingitis (Figure 1a) and had
a history of persistent fever, despite treatment
for chorioamnionitis and nosocomial pneu-
monia. Her serum anti-mycobacterium tuber-
culosis (MTB) antibody was positive. Chest
computed tomography and cerebral magnetic
resonance imaging showed pulmonary TB

Figure |. Hysterosalpingography, chest computed tomography, and cerebral magnetic resonance imaging of
the mother and chest radiography of the neonate (case |) (a) Hysterosalpingography suggests a normal
uterus and salpingitis. (b) Maternal chest computed tomography shows miliary nodules in both lungs.

(c) Maternal cerebral magnetic resonance imaging shows infiltration of brain parenchyma and meninges.
(d) Chest radiography of the neonate shows diffuse infiltration of both lungs.
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and TB meningitis 5 days before delivery
(Figure 1b and c). She received anti-TB ther-
apy with isoniazid and rifampicin 2 days
before delivery. The mother had a history of
spontaneous abortion. Evaluation of endome-
trial receptive status via ultrasonographic
scanning before IVF was normal. A TB test
was not performed before IVF. The neonate,
who weighted 1.35 kg, with an Apgar score of
9-10-10, manifested with respiratory distress
30 minutes after birth. He was separated
from his mother and managed with assisted
ventilation. Acid-fast bacillus (AFB) staining
and culture obtained from gastric aspirate and
tracheal aspirates were negative and blood
culture for bacteria was also negative.
The neonate was diagnosed with neonatal
respiratory distress syndrome and had a
good general condition soon after treatment.
However, on day of life (DOL) 41, he devel-
oped apnea, bradycardia, and edema of the
skin. Chest radiography showed “white
lung” (Figure 1d). An evaluation for sepsis
was promptly conducted, which included
blood and cerebrospinal fluid cultures.

These cultures were negative. Polymerase
chain reaction (PCR) for MTB DNA from
tracheal aspirates was performed and the
result was positive. He was promptly treated
with isoniazid (10 mg/kg/day) and rifampi-
cin (10 mg/kg/day). However, he developed
progressive respiratory failure and septic
shock, and died at DOL 56. A biopsy was
not performed because his parents rejected
it. His sister, who had a good general condi-
tion, also went had a thorough TB investi-
gation and the results were negative. She is
currently being followed and is still healthy.

Case 2

Case 2 was a female neonate who weighed
1.43 kg and was born via primary cesarean
delivery at 31 weeks’ gestation. She was
admitted as a very low birth weight infant
and isolated from her mother after birth.
Her mother received IVF because of tubal
obstruction (Figure 2a). She had no history
of TB, and a TB test was not performed
before IVF. The neonate developed apnea,

Figure 2. Hysterosalpingography of the mother and chest radiography of the neonate (case 2). (a)
Hysterosalpingography shows tubal obstruction of both sides, but the uterus is normal. (b) Chest radiog-
raphy shows extensive patchy cloudy opacity and areas of consolidation mainly in the right lung.
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respiratory insufficiency, and fever on DOL
26, and was considered to have neonatal
pneumonia based on chest radiography
(Figure 2b). She was managed with assisted
ventilation and multiple antibiotics.
However, she still had persistent fever and
apnea. She was then transferred to our neo-
natal intensive care unit. TB was suspected
and bronchoalveolar lavage was performed
in the neonate. Her mother was recom-
mended to have an investigation for TB.
Interferon gamma release assay and tuber-
culin skin test (TST) results were positive
for the mother. AFB staining and culture
obtained from leukorrhea were also posi-
tive. She was diagnosed with genital TB.
The neonate’s AFB stain of the aspirate
was positive and MTB PCR testing of the
isolate confirmed the diagnosis of CTB on
DOL 28. Tests for cerebrospinal fluid were
normal. Anti-tTBtherapy with isoniazid,
rifampicin, and pyrazinamide was started
in this neonate. However, she still pro-
gressed to respiratory failure and acrocya-
nosis, even with aggressive respiratory and
circulatory support. The infant’s condition
deteriorated and the family withdrew sup-
port on DOL 56. She expired soon after
circulatory support and a post-mortem
examination was rejected by her parents.

Ethics approval and consent

No ecthical approval was required. The
authors obtained written informed consent
for publication from the patients’ parents.

Discussion and conclusion

CTB can be diagnosed by the primary cri-
terion (the presence of proven TB disease)
and at least one of the secondary criteria as
defined by Cantwell’s criteria.” These sec-
ondary criteria are as follows: (i) lesions in
the newborn during the first week of life; (ii)
a primary hepatic complex or caseating
hepatic granulomata; (iii) TB infection of

the placenta or the maternal genital
tract; and (iv) exclusion of the possibility
of postnatal transmission by investigation
of contacts. Both of our neonatal patients
were isolated from their mothers and admit-
ted to the neonatal intensive care unit
after birth. TB infection was confirmed by
the MTB PCR test and/or AFB staining
and culture. The diagnosis of CTB
was confirmed.

Early diagnosis of CTB is difficult.
Clinical manifestations of CTB, such as
fever, cough, respiratory distress, apnea,
and cyanosis, are unspecific. These manifes-
tations are easily confused with sepsis and
pneumonia.>” Additionally, TST results are
often negative because of a low T cell
response.” Therefore, diagnosis of CTB
depends on a history of maternal infection
and a high index of clinical suspicion.’
However, in an analysis of 170 cases of
CTB, many of the mothers were asymptom-
atic during prepartum.' In these infertile
women, infertility may be the only symp-
tom. Subramani and colleagues reported
significantly reduced levels of endometrial
receptivity markers and metabolic pertur-
bations in endometrial tissue that were
detected via proton nuclear magnetic reso-
nance spectra in women with dormant gen-
ital TB."™'"" These authors thought that
these factors were a possible cause for
repeated implantation failure. Because of
limitations in the presently available diag-
nostic tests for genital TB, these metabolic
markers may be feasible for early diagnosis
of dormant genital TB.'>'" CTB is almost
lethal without anti-TB therapy and early
diagnosis is still a major challenge'>’
Therefore, more importance should be
placed on prevention of CTB by thorough
TB tests in infertile women before IVF.

TB vertical transmission is defined as
transplacental transmission through umbil-
ical veins to the fetal liver and lungs, or
aspiration and swallowing of infected
amniotic fluid in wutero or intrapartum.’
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TB infection of the uterus or placenta is a
necessity in CTB.'*!* However, infants do
not necessarily develop CTB, even with
maternal genital TB, as we found in the
case | twin. Only case 1 was infected, but
not the other twin. We speculate that only
one placenta was involved. This is the first
twin case described in the literature, where
only one of the twins was affected by CTB.
This possibility may also explain why some
women with genital TB who can be fertile
have a healthy newborn without CTB.
Further investigation is warranted for TB
vertical transmission in women with genital
TB and the possible factors that may affect
the outcome.

The TB vertical transmission rate is esti-
mated to be 16%, including all maternal
statuses of TB infection.'* Women who
have only pulmonary TB are not likely to
infect the fetus, unless in utero infection
occurs after maternal MTB bacillemia.
However, there are no data specifically on
the vertical transmission rate of genital TB.
On the basis of the investigation of genital
TB in infertile women and the vertical
transmission rate in all types of conditions
(which may be much higher in genital TB),
the real incidence of CTB has been substan-
tially underestimated, particularly in devel-
oping countries. This is likely because of
diagnostic difficulty and medical staff’s
lack of awareness.'* In countries with a
high TB burden, such as China, the inci-
dence of TB is 67/100,000, with 296,000
total female infections.® The incidence of
CTB is likely to be much higher considering
the 16% vertical transmission rate.
According to a recent investigation of
women with genital TB in India, more
than half of them suffered from infertility.*
IVF in these women could improve their
pregnancy outcome. However, TB tests
before IVF are not routine.>®!%1322
Infertility caused by genital TB is common
in countries with a high TB burden, and
IVF is considered to be an effective

treatment to improve fertility. Therefore,
this may lead to more CTB cases without
thorough TB tests before IVF. We suggest
that thorough TB tests should be conducted
in infertile women before IVF, especially in
women with tubal factor infertility, because
TB is most commonly seen in the uterine
tube. There is no gold standard for genital
TB. Therefore, a combination of the TST,
interferon gamma release assay, imaging,
and endometrial biopsy with an AFB
smear, culture, and DNA PCR for MTB
in women before IVF, along with anti-TB
chemotherapy in women with TB infection,
may be the best choices in countries with a
high TB burden to prevent CTB.>® New
markers, such as endometrial receptivity
markers, could also be useful for early diag-
nosis of genital TB.'>!'" More investigation
on diagnostic tests for genital TB are
required. We emphasize the urgency for rec-
ommending TB tests as routine in infertile
women in developing countries to reduce
the incidence of CTB.
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