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Isoniazida;

Lactancia materna

Prophylaxis and treatment of tuberculosis in

pregnant women

tests and no evidence of disease. Repeated negative diagnostic tests are mandatory before
interrupting prophylaxis. Isoniazid for 9 months is recommended in LTBI. Treatment of neonatal
TB disease is similar to that of older children, but should be maintained for at least 9 months.
Respiratory isolation is recommended in congenital TB, and in postnatal TB with positive gastric
or bronchial aspirate acid-fast smears. Separation of mother and infant is only necessary when
the mother has received treatment for less than 2 weeks, is sputum smear-positive, or has drug-
resistant TB. Breastfeeding is not contraindicated, and in case of mother-infant separation
expressed breast milk feeding is recommended.

© 2014 Asociacion Espaiola de Pediatria. Published by Elsevier Espafa, S.L.U. All rights
reserved.

Guia de la Sociedad Espafola de Infectologia Pediatrica sobre tuberculosis en la
embarazada y el recién nacido (1): profilaxis y tratamiento

Resumen En la embarazada expuesta a tuberculosis (TB) no se recomienda profilaxis primaria
con isoniazida salvo en gestantes inmunodeprimidas, con enfermedades cronicas o factores de
riesgo obstétrico y antecedente de contacto intimo mantenido con un enfermo bacilifero. En
la infeccion tuberculosa latente (ITBL) se iniciara profilaxis con isoniazida si existe contacto
reciente con TB o factores de riesgo de progresion a TB activa. En caso contrario, se retrasara
hasta al menos 3 semanas después del parto. El tratamiento de la enfermedad tuberculosa es
el mismo que fuera de la gestacion. Los recién nacidos de madres con historia gestacional de
TB diseminada o extrapulmonar, con TB activa en el parto o con contacto TB posnatal conocido,
asintomaticos y con pruebas diagndsticas negativas, deben recibir profilaxis primaria con isoni-
azida durante al menos 12 semanas. Transcurrido ese tiempo se repiten los test diagnosticos,
y si son negativos, se interrumpe la profilaxis. En la ITBL, se administrara isoniazida durante 9
meses. En la enfermedad tuberculosa, el tratamiento es el mismo que en el niho mayor pero
mantenido al menos 9 meses. Se recomienda aislamiento respiratorio en la TB congénita y en
la TB posnatal con baciloscopia positiva en jugo gastrico o aspirado bronquial. La separacion
madre-hijo solo esta indicada en madres que han recibido tratamiento durante menos de 2
semanas, presentan baciloscopia positiva o tienen TB resistente. La lactancia materna no esta
contraindicada y en las situaciones de separacion la madre puede extraerse la leche para que
sea administrada en biberon al recién nacido.

© 2014 Asociacion Espanola de Pediatria. Publicado por Elsevier Espana, S.L.U. Todos los dere-
chos reservados.

Latent tuberculosis infection

- Latent tuberculosis infection (LTBI) with prophylaxis

Exposure to tuberculosis

It is recommended that prophylaxis is withheld and that
the tuberculin skin test (TST) and/or interferon gamma
release assay (IGRA) is repeated after 8-12 weeks, as initial
tests in very recent infections may yield negative results.
The possibility of initiating primary prophylaxis with iso-
niazid prior to the repetition of the diagnostic tests will
only be considered in pregnant women that have had close
and sustained contact with a case of active infectious TB
if they are immunosuppressed or have a chronic medical
condition or obstetric risk factors. In pregnant women with
severe immunosuppression, a six-month course of prophy-
laxis should be administered even if the repeat TST/IGRA
results are negative, as the sensitivity of these tests is lower
in immunosuppressed individuals.

treatment before pregnancy. If prophylactic treatment of
LTBI is initiated and then the patient gets pregnant, the
prescribed course must be continued to its completion.’

- LTBI with neither recent TB contacts or risk factors for
progression to active tuberculosis (TB). If the investiga-
tion of contacts fails to document a recent contact with
a case of TB and the pregnant patient does not have
risk factors for progression to active disease (infection
by human immunodeficiency virus, immunosuppression,
intravenous drug use, crowded living conditions or social
exclusion), it is recommended that prophylaxis with iso-
niazid is postponed to at least three weeks post partum
to minimise foetal risk and the risk of gestational or post-
partum hepatitis in the mother.>* Breastfed children of
mothers treated with isoniazid should receive supplemen-
tal pyridoxine (1-2 mg/kg/day).
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- LTBI with recent TB contacts or risk factors for pro-
gression to active TB. Prophylaxis should be initiated
as soon as possible, regardless of the weeks of gesta-
tion (even in the first trimester).* The indicated drug
is isoniazid (5-10mg/kg/day as a single dose; maximum
dose 300mg) for 6 months. If the tablet formulation
does not include vitamin B6, a pyridoxine supplement
(10-50mg/day) should be added to prevent the devel-
opment of peripheral neuropathies. Isoniazid can cause
hepatotoxicity through cytolysis during pregnancy and
the postpartum period, and there are published cases
of maternal acute liver failure and death.® Thus, it is
advisable to verify that the pregnant patient has normal
serum transaminase levels before initiating treatment,
and these levels must be determined in all patients 2
weeks after treatment implementation and also at 1, 2,
4 and 6 months.

In cases of severe intolerance or resistance to isoni-
azid, rifampicin (10 mg/kg/day; maximum dose 600 mg) will
be administered for four months. One of its main adverse
effects is hepatitis with cholestasis, so liver enzymes should
be monitored as they are monitored in patients treated with
isoniazid.

Pregnant women that are going to be treated with tuber-
culostatic drugs should be asked about their history of
chronic liver disease and their consumption of alcohol and
other hepatotoxic agents, as the frequency and severity of
liver toxicity increase when these factors are present.?°

Tuberculosis disease

Antituberculosis therapy should be initiated when the
presence of Mycobacterium tuberculosis is confirmed by
polymerase chain reaction or culture from any biological
sample or there is evidence of granulomatous inflammation
in a tissue sample of a patient with compatible symptoms.
However, in pregnant women with clinical or radiological
features highly suggestive of TB or with suspected severe TB,
such as meningitis or miliary dissemination, urgent treat-
ment should be initiated without waiting for microbiological
or histopathological results.

- First-line treatment. Treatment of tuberculosis in
pregnant women is the same as the treatment rec-
ommended outside of pregnancy. It consists of the
combination of isoniazid (5-10mg/kg/day; maximum
dose 300 mg), rifampicin (10 mg/kg/day; maximum dose
600mg), pyrazinamide (25-30mg/kg/day; maximum
dose 2.000 mg) and ethambutol (15-20 mg/kg/day; maxi-
mum dose 1600 mg) for two months, followed by isoniazid
with rifampicin for four more months, for a total course
lasting six months. Pyrazinamide was not used for many
years due to a lack of data on its teratogenicity. How-
ever, no side effects have been described on the foetuses
of treated women, so at present most scientific associa-
tions recommend it for first-line treatment.” Ethambutol
can be suspended once it has been confirmed that the
isolate is susceptible to the three other first-line drugs.

The duration of treatment in cases of tuberculous menin-
gitis will be of 12 months. In cases of tuberculous meningitis
and pericarditis, corticosteroids will also be administered in
the early weeks of treatment for their anti-inflammatory
action. The recommended dosage is 0.5-1mg/kg/day of
methylprednisolone for one month, with progressive taper-
ing down to completion of treatment at 2 months. One
of the main adverse effects of treatment is liver tox-
icity caused by isoniazid, pyrazinamide and rifampicin.
If the patient develops clinical manifestations of hepati-
tis and transaminases are elevated up to 3 times their
normal value or more, or, in the absence of hepatitis
symptoms, when transaminases are elevated above five
times their normal value in laboratory tests, treatment
will be suspended until the levels normalise. The first-line
drugs will then be reintroduced gradually.>® If the prob-
lem recurs, the patient will be treated with non-hepatotoxic
drugs.

- Second-line treatment. Used in pregnant women when
there is resistance or intolerance to first-line drugs;
consultation with a TB expert is advisable. It is recom-
mended that treatment be initiated starting from the
second trimester of gestation, although it may be initi-
ated during the first trimester in cases of severe disease.
Streptomycin, amikacin, kanamycin and capreomycin
(category D) are contraindicated, as they can cause con-
genital deafness. The use of ethionamide-prothionamide
must be avoided, as there is little experience with them
during pregnancy and there is a risk of teratogenicity, as
should be the use of quinolones (moxifloxacin, levofloxa-
cin), since there have been reports of adverse effects on
foetal bone formation. Cycloserine and 4-aminosalicylic
acid (category C) could be used in the absence of alterna-
tive treatments, although no data are available on their
safety in pregnancy and in the foetus.>”8

Coinfection with human immunodeficiency virus

It is recommended that pregnant women receiving antiretro-
viral therapy be treated with the first-line antituberculosis
treatment described above, as long as the patient is
treated with two nucleoside analogues in combination with
efavirenz (this drug must be avoided in the first 8 weeks
of gestation),’ raltegravir or nevirapine.®-'° If these drug
combinations cannot be used and the patient needs a pro-
tease inhibitor, rifampicin can be replaced by rifabutin,
which has fewer interactions with protease inhibitors,
adjusting the dose accordingly.""'? Therapeutic drug mon-
itoring of antiretrovirals should be considered in these
patients.

Follow-up

Treatment must be strictly monitored to ensure adherence
and efficacy and detect side effects from the drugs. In most
patients follow-up at 15 days and 1, 2, 4, and 6 months of
treatment suffices, performing radiographic and microbio-
logical tests whenever necessary.
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Table 1 Available formulations, routes of administration and recommended doses of first-line antituberculosis drugs in Spain.
Drug Dosage form Route Recommended dose (range),
mg/kg/day
Isoniazid?:? Cemidon 50 B6° Tablet, 50/15 mg Oral 10 (10-15)
Cemidon 150 B6© Tablet, 150/25mg
Cemiddn 300 B6° Tablet, 300/50 mg
Cemidon (slow IV/IM)© Ampoule, 300mg in 5mL IV/IM
Rifampicin Rifaldin 300°/Rimactan 300° Capsule, 300 mg Oral 15 (10-20)
Rifaldin 600° Tablet, 600 mg
Rifaldin suspension® Syrup, 20 mg/ml
Rifaldin 600 IV® Ampoule, 600 mg in 10 mL \"
Pyrazinamide Pirazinamida Prodes® Tablet, 250 mg Oral 30 (20-35)
Ethambutol Myambutol® Tablet, 400 mg Oral 15 (15-20)
Amikacin (Various commercial brands and dosage forms) IV/IM

a Treatment with isoniazid should be supplemented with vitamin Bé (pyridoxine, 1-2 mg/kg/day) to forestall its neurotoxicity, especially

in exclusively-breastfed infants.

b The oral suspension is not commercially available in Spain; it is possible to obtain it as compounded medication at pharmacies or

imported from abroad, usually in 10 mg/mL formulations.

Breastfeeding

Except in cases of tuberculous mastitis, tuberculosis disease
during pregnancy or the postpartum period does not con-
traindicate breastfeeding as long as the mother has received
two weeks of appropriate treatment, the disease is not
active and infectious, the strain is susceptible to first-line
treatment drugs and the newborn is receiving prophylactic
treatment with antituberculosis drugs. When any of these
conditions are not met, the mother can express her breast
milk to administer to the newborn from a bottle. M. tuber-
culosis is not transmitted from breast milk and the small
concentrations of drugs in the milk do not cause significant
toxicity in infants. However, second-line drugs must be used
with caution, due to lack of data and their potential toxic-
ity. Breastfed children of mothers treated with isoniazid,
cycloserine or ethionamide-prothionamide should receive
pyridoxine supplementation (1-2 mg/kg/day).>’-"?

Prophylaxis and treatment of neonatal
tuberculosis

Prophylaxis of LTBI and treatment of active TB in neonates
are based on first-line antituberculosis drugs (Table 1).
The doses are those recommended for infants older than
3 months of age, although there are no pharmacological
data validating their safety or efficacy at younger ages.'3
Thus, close clinical monitoring of these patients is essen-
tial to assess the effectiveness and potential toxicity of the
treatment.

The problem is compounded by the lack of commer-
cial formulations appropriate for infants in Spain, with the
exception of rifampicin oral suspension. Some hospital phar-
macies compound preparations that are appropriate for
neonates. Parents or caregivers must be educated on the
preparation and administration of the treatment, and on tol-
erance problems or adverse effects that they need to watch

for. Medication must be administered as a single daily dose
and on an empty stomach to facilitate its absorption. This
may prove difficult in neonates, and it is recommended that
medication is given just before breastfeeding, and if possi-
ble, that the child continues to fast for a few minutes after
its administration.™

Adherence to antituberculosis treatment is essential to
guarantee therapeutic success. The World Health Organi-
zation and the Centers for Disease Control and Prevention
recommend directly observed therapy for all paediatric
patients.'® In Spain, this option is not available in most facil-
ities, although it may be necessary in select cases, especially
those involving high social risk patients or drug-resistant
strains.

Exposure to tuberculosis

Newborns of a mother with a history of disseminated or
extrapulmonary disease during pregnancy, active TB at the
time of delivery or with known postnatal exposure, that
are asymptomatic, and in whom all initial diagnostic tests
are negative, should receive primary prophylaxis with iso-
niazid. Withholding prophylaxis is an option if the mother
has a history of uncomplicated pleural or pulmonary TB dur-
ing pregnancy, is receiving appropriate treatment with good
adherence, has had at least one negative sputum culture,
did not have active infectious TB at the time of delivery, and
ameticulous investigation of contacts has ruled out the pres-
ence of TB in the household. In these cases, close clinical
monitoring of the child is recommended, as well as perform-
ing a TST and IGRA at birth and every three to four months
up to 1 year of age. In uncertain cases or cases that do not
match all of the above criteria, all the initial diagnostic tests
will be performed, and if they are negative and the child is
asymptomatic, prophylactic treatment will be initiated.
Prophylaxis with isoniazid must last a minimum of 12
weeks.'® At 12 weeks, the TST and the IGRA are repeated,
and if they are negative treatment is discontinued, although
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the patient must be closely monitored and the diagnos-
tic tests repeated at 6 and 12 months of life, given the
lower sensitivity of these tests in the neonatal period. If the
strain of the index case is resistant to isoniazid, rifampicin
(10-15mg/kg/day) will be used for prophylaxis for a mini-
mum of 12 weeks.'® If the isolate is resistant to isoniazid and
rifampicin (multidrug resistance), the patient may receive
prophylactic treatment with alternative drugs (such as flu-
oroquinolones) or be left untreated under close clinical
monitoring with repetition of the diagnostic tests at 12,
3, 6 and 12 months.

In newborns with a high-risk contact (mother with severe
or disseminated TB close to the time of delivery or in the
postpartum period, or very close or prolonged postnatal
contact with a highly infectious TB case of active disease),
prophylaxis can be extended until diagnostic tests yield neg-
ative results at 6 months of life. In preterm, malnourished
or immunosuppressed infants, in whom the sensitivity of the
TST and IGRAs is lower, there is the option of administering
nine-month courses of prophylaxis, as is done for LBTI, even
when all test results are negative, or of extending treatment
to at least three months after the cultures of the index case
become negative.

Latent tuberculosis infection

Neonates with positive TST or IGRA results that have no
symptoms and with negative results in all first- and second-
tier diagnostic tests should receive secondary prophylaxis
with isoniazid for nine months.’® A six-month course of
rifampicin (10-15mg/kg/day) is recommended in cases of
confirmed isoniazid resistance.’® A three-month course of
isoniazid and rifampicin in combination is not recommended
due to the risk of hepatotoxicity and the lack of data for very
young children, although it facilitates adherence and may
be useful in select cases, especially if isoniazid resistance is
suspected in the index case.

Routine supplementation with vitamin B6
(1-2mg/kg/day) is recommended in neonates treated
with isoniazid, and in Spain both are usually delivered in a
single tablet of isoniazid-B6 (50-15mg or 150-25 mg).

Consultation with an expert is recommended in infants
with LTBI by a multidrug-resistant strain. Dual therapy with
pyrazinamide and ethambutol or other two drugs with con-
firmed activity against the strain can be used in directly
observed therapy for nine to twelve months, although the
most adequate drug combination, the duration of treatment
and its effectiveness have not been established.

Tuberculosis disease

Treatment of neonatal tuberculosis disease, as in adults
and older children, consists of an initial phase and a
continuation phase. The recommendation for the initial
phase is a combination of four first-line tuberculostatic
drugs for two months, which must always include isoni-
azid, rifampicin and pyrazinamide and with amikacin or
ethambutol as the fourth drug."” The fourth drug should
be discontinued once the susceptibility of the isolate of
the patient or the index case to the other three first-line
drugs has been confirmed. Ethambutol is usually preferred

because it can be administered orally and it has a lower
toxicity, as optic neuritis is rare if the dose does not exceed
recommendations. However, amikacin is preferable for
initial treatment in cases of severe or disseminated disease
or with central nervous system involvement.

In the continuation phase, after ascertaining the
improvement of symptoms, the patient is treated with a
combination of isoniazid and rifampicin at the usual doses
for a duration established based on the type of disease,
initial severity, and the patient’s response to treatment. A
total course of at least 9 months is recommended for neona-
tal TB,'”>'8 although it should be extended to a minimum of
12 months for disseminated or meningeal forms of disease,
and to 18-24 months for multidrug-resistant TB. Intermit-
tent therapy with doses given 2 or 3 times a week is not
recommended.

In tuberculous disease in which the causative agent is
resistant to first-line drugs, the treatment regimen is chosen
based on the same criteria as those applied to older children.
However, the lack of specific pharmacological data for many
of the second-line antituberculosis drugs in the neonatal age
group makes the treatment even more complicated, so we
recommend that an expert be consulted in every case.

Corticosteroid therapy is clearly indicated in cases with
central nervous involvement, miliary TB and in the pres-
ence of bronchial compression due to adenopathy. It can
also be useful in extrapulmonary forms of disease with a sig-
nificant inflammatory component (pleuritis or pericarditis).
Prednisone (1-2mg/kg/day) or an equivalent drug is used
for at least four to six weeks, and subsequently tapered off
to its discontinuation.>'® Doses of prednisone or an equiva-
lent drug should be within the higher recommended ranges
due to their interaction with rifampicin.

Respiratory isolation measures

Congenital TB is associated with high bacillary loads in the
respiratory secretions and gastric juices of the neonate,
and requires isolation measures in the patient’s environ-
ment, especially during stays in neonatal units, until smears
become negative for acid-fast bacilli.” Thus, it is recom-
mended that a follow-up acid-fast smear is performed 15
days after initiation of antituberculosis treatment, to be
repeated at 1 month if the result remains positive. On the
other hand, postnatal TB is rarely contagious and does not
require isolation measures’® except in patients with posi-
tive acid-fast smears from gastric juice or bronchial aspirate
samples.

The measures to be taken in newborns or infants exposed
to a potentially contagious patient with tuberculosis dis-
ease, usually the mother, are summarised in Fig. 1.%%18

Vaccination with Bacille Calmette-Guérin

The BCG vaccine is contraindicated during pregnancy.'’ The
WHO recommends that newborns are routinely vaccinated
in highly endemic countries.?' In Spain, this vaccine is not
included in the immunisation schedule of any autonomous
community, and its administration should only be considered
under the following circumstances: (1) travel to countries
with a high TB burden and where the BCG vaccine is part of
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therapy with good adherence and newborn receives antiTB treatment/prophylaxis or the BCG vaccine

Figure 1

the routine immunisation schedule, for a prolonged stay (>3
months) or with the purpose of settling; (2) exposure to the
mother or other household member with multidrug-resistant
or extensively drug-resistant TB, given the risk of TB relapse
in the household, even when treated adequately'’; (3)
neonatal LTBI by a multidrug-resistant or extensively drug-
resistant strain, as the efficacy of prophylaxis in these cases
has not been demonstrated and the vaccine may prevent
disseminated forms of TB in the early years of life,"” and (4)
prolonged and close contact with a patient diagnosed with
infectious TB and poor adherence to treatment, when other
preventive measures cannot be applied or have failed. Under
these circumstances, if the newborn is receiving primary
or secondary prophylaxis, the vaccine will be administered
once prophylaxis has been completed.

Monitoring of infants with latent tuberculosis
infection or tuberculosis disease

The medical follow-up of infants being treated with antitu-
berculosis drugs consists of frequent visits (at least monthly
at the beginning of treatment) to monitor patient symp-
toms, check adherence to treatment and identify potential
toxicity. Periodical blood tests are recommended to moni-
tor liver function (isoniazid, rifampicin and pyrazinamide),
hyperuricaemia (pyrazinamide) and kidney function (amino-
glycosides). In patients receiving aminoglycosides, an
auditory evoked potential test should be done at the end of
treatment, while it is recommended that patients treated

Recommendations for the clinical management of neonates or infants exposed to maternal tuberculosis.

with ethambutol undergo an ophthalmological assessment
including a visual evoked potential test."”

If the patient with TB shows adequate clinical and radio-
logical improvement, it is not necessary to systematically
repeat the chest X-ray, and clinical follow-up should con-
tinue until at least 2 years of age.
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