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A Successfully Treated Severe Case of
Extensively Drug-Resistant Tuberculosis

During Pregnancy

Gebelik Déneminde Basari ile Tedavi Edilen Adir Yaygin lla¢ Direncli

Tiiberkiiloz Olgusu

Mehmet Unli, Pinar Cimen, Gilsom Ari, Mustafa Sevket Dereli

Abstract

Ozet

The widespread emergence of extensively drug-
resistant tuberculosis is an increasing global health
care problem and affects young adults, including
women of childbearing age. The treatment of exten-
sively drug-resistant tuberculosis during pregnancy is
still controversial and therapeutic abortions were
previously recommended for pregnant patients. We
describe herein a severe case of extensively drug-
resistant tuberculosis that was successfully treated
during pregnancy. The patient delivered a healthy
baby and had no signs of relapse eight months after
completing the treatment. In conclusion, extensively
drug-resistant tuberculosis can be treated successfully
during gestation and pregnant women should have
the option to continue their pregnancy.

Key words: Extensively drug-resistant tuberculosis,
treatment, pregnancy, directly observed therapy.

Yaygin ilag direngli tiberkiloz arhig gésteren bir glo-
bal saglk problemidir ve dogurganlk cagindaki
kadinlar da iceren gencg eriskinleri etkilemektedir.
Gebelik déneminde gelisen yaygin ilac direncli tiber-
kiloz olgularinin tedavisi hala tartismali olup gegmis-
te gebe hastalara terapétik abortus uygulamasi éne-
rilmistir. Bu yazida gebelik sonlandinlmadan basar
ile tedavi edilen yaygin ilag direncli bir tiberkiloz
olgusu sunulmustur. Hasta saglikl bir bebek dogur-
mus olup, tedavinin bitiminden 8 ay sonra relaps:
isaret eden herhangi bir bulgusu da yoktur. Sonuc
olarak, yaygin ilag direncli tiberkiloz gebelikle birlik-
te basar ile tedavi edilebilir bir hastaliktir ve bu du-
rumdaki kadinlarin gebeliklerini devam ettirme sansi
kendilerine taninmalidir.

Anahtar Sézcikler: Yaygin ilag direncli tiberkiloz,
tedavi, gebelik, dogrudan gézetim altinda tedavi.
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The advent of antibiotics and the adoption of directly
observed therapy (DOT) for the treatment of tuberculosis
(TB) represented a major breakthrough in the fight
against the disease. However, TB still remains a leading
cause of morbidity and mortality all over the world, and
drug-resistant strains of TB are rapidly emerging world-
wide (1). The treatment of extensively drug-resistant tu-
berculosis (XDR-TB) relies on drugs that are less potent
and more toxic than those used to treat drug-susceptible
strains. Thus, treatment success is lower and mortality is
higher than achieved in nonresistant TB (2). On the other
hand, XDR-TB is a global public health problem affecting
women of childbearing age, and little is known about the
safety of the drugs used to treat XDR-TB during pregnan-
cy. It is possible to treat such cases during pregnancy with
the right combination of the antimycobacterial drugs and
close medical follow-up.

Here we report a severe case of pregnant XDR-TB that

was treated successfully without termination of pregnancy.

CASE

A 25-year-old Azerbaijani female presented to the emer-
gency department of our hospital with dyspnea, chronic
cough, night sweats, and intermittent high fever. She had
a history of pulmonary TB, which was diagnosed and
treated in Azerbaijan with six months of self-administered
therapy in 2007. Although she mentioned that her dis-
ease was freated successfully, the result of this treatment
procedure was not clear. She was illiterate and had no
written information about her past medical history. She
had fewer symptoms after the six-month treatment regi-
men, and migrated to the Russian Federation to find
employment. Her health status worsened again five
months after migration, and she received TB relapse
treatment in the Russian Federation in the form of oral
drugs and injectable agents for three months before de-
faulting treatment due to economical problems. The con-
tent of this treatment regimen was unclear. She did not
receive antimycobacterial treatment for three years and
moved to Turkey in January 2011 to seek medical treat-
ment.

She was hospitalized under air-borne isolation in a nega-
tive pressure room in the TB department of our hospital.
The examination of blood samples revealed leukocytosis
(29,400/mm?), anemia (hemoglobin: 10.4 g/dl) and
thrombocytosis (607,000/mm?). The results of the blood
chemistry tests were within normal limits. Erythrocyte sedi-
mentation rate was 110 mm/h and serum level of C-

reactive protein was 14.5 mg/dL. Tuberculin skin test
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(TCT) was measured as 18 millimeters at the end of 72
hours and anti-HIV antibody tests were negative. There
was no history of chronic diseases and she was a life-long
non-smoker. The measurement of arterial blood gas
analysis revealed the following values: pH: 7.44, PaCOa:
32 mm Hg, PaOs: 49 mm Hg, HCO3: 27 mmol/L and
SaO;: 86%, this was compatible with hypoxemic respira-
tory failure. Her chest radiograph findings included reticu-
lonodular opacities throughout both lungs, and cavity
formations located in the upper zones of the lungs (Figure
1). Computerized tomography of the thorax (thorax-CT)
demonstrated a loss of lung volume, cystic and varicose
enlargements of the bronchial tree, cavity formations, and
consolidations in the different zones of both lungs (Figure
2). Upon presentation to our hospital, her sputum acid-
fast bacillus (AFB) smear was 3+. Rapid polymerase
chain reaction (PCR)-based antimicrobial susceptibility
testing detected Mycobacterium tuberculosis with muta-
tions in the katG and rpoB genes, indicating resistance to
isoniazid and rifampicin, respectively. Her history indicat-
ed a case of multidrug-resistant tuberculosis (MDR-TB),
and therefore, a combination treatment involving second-
line drugs (moxifloxacin, ethionamide, cycloserine, para-
aminosalicylic acid, capreomycin, and clofazimine) was
initiated while awaiting the results of the drug susceptibil-
ity testing (DST). The BACTEC MGIT 960 System showed
Mycobacterium tuberculosis complex (MTC) resistance to
all oral first-line drugs (isoniazid, rifampicin, pyrazinamide,
ethambutol, and streptomycin). Furthermore, the Epsi-
lometer test (Etest) determined mutations in the gyrA and
rrs genes, which were compatible with the resistance to
oral fluoroquinolones and injectable second line agents.
As a result, the patient was diagnosed with XDR-TB. The
treatment regimen continued with the same drugs, and
clarithromycin with amoxicillin-clavulanic acid were add-

ed to her remaining therapy.

Figure 1: Chest radiograph of the patient on admission
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Figure 2: Images of the computerized tomography of the thorax on

admission

The treatment regimen was administered under inpatient
directly observed therapy (DOT) and her clinical condition
was complicated by drug-related side effects and toxicity
after some time. At the second month of the treatment,
she expressed the signs of depression and suicidal
tendencies, which were attributed to cycloserine and this
drug was discontinued. Hypothyroidism developed, likely
as a side effect of ethionamide, which was treated with L-
thyroxin replacement. Her shortness of breath decreased
and there was no further requirement for oxygen supply.
At the third month of the treatment, she expressed ab-
dominal pain, and the ultrasound examination revealed a
16-week live intrauterine pregnancy. She was referred to
the local medical council and recommended her two
options after explanation of all possible risks of antimyco-
bacterial drugs: terminate the pregnancy or continue
treatment while pregnant. The patient was anxious not to
abort and elected to continue her pregnancy. She signed
a written consent form in which she mentioned her insist
to continue XDR-TB treatment with the pregnancy. Close
obstetric follow-up led to a favorable outcome and she
delivered a baby who appeared entirely normal at birth.
The chest radiograph of the baby included normal find-
ings and TCT was negative at birth. The baby received
isoniazid chemoprophylaxis (10mg/kg/day) for three
months and at three months of the chemoprophylaxis had
no sign of active TB. Therefore, secondary chemoprophy-
laxis was continued for six months. The baby continues to
be monitored after 31 months and no developmental or
physical defects have been observed in this baby.

On the other hand, her sputum smears remained AFB
positive for months and sputum conversion was achieved
after eight months of the continuous in hospital treatment
(September 2011). Furthermore, sputum cultures did not
demonstrate the growth of MTC after October 2011.
There was no change in the treatment regimen in the
postpartum period.

We administered the antimycobacterial treatment for two
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years after the conversion of the sputum culture. She was
discharged in September 2013. At the end of the treat-
ment, most of the symptoms disappeared and the chest
radiograph (Figure 3) and CT findings improved (Figure
4). Eight months after the completing the treatment, the

patient is still under control without signs of relapse.

Figure 4: Images of the computerized tomography of the thorax at the

end of the treatment

DISCUSSION

Tuberculosis has affected mankind for thousands of years
and the key to successful elimination of TB is the treat-
ment of the cases with optimum chemotherapy (3). With
the discovery of chemotherapy and the adoption of the
standardized short course treatment, a declining trend of
TB was observed in most countries. On the other hand,
the spread of MDR-TB has represented a major threat to
TB control since the 1990s. In 2006, the World Health
Organization (WHO) reported an alarming rise of the
drug-resistant TB globally, and described the first cases of
XDR-TB (4,5). MDR-TB is defined as resistance to isonia-
zid and rifampicin, with or without resistance to other first-
line drugs, while XDR-TB involves resistance not only to
the two best first-line anti-TB medications, rifampicin and
isoniazid, but also to at least one of the three injectable
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second-line agents (amikacin, kanamycin, or capreomy-
cin) and to any fluoroquinolone.

WHO Global Tuberculosis Report in 2013 revealed that
8.6 million people became ill with TB and 1.3 million
people died from TB in 2012 (6). According to the same
report, globally in 2012, an estimated 450,000 people
developed MDR-TB, and there were an estimated
170,000 deaths from MDR-TB (6). At least one case of
XDR-TB has been reported by 92 countries by the end of
2012 and on average, an estimated 9.6% of MDR-TB
cases had XDR-TB. China, India, and the Russian Federa-
tion have the highest burden of resistant-TB followed by
24 other countries. Although Turkey is not among these
countries, there is still no national or usable guideline to
detect drug-resistance rates in Turkey (7,8).

Several factors are related for the development of drug-
resistant TB cases. These include non-adherence to the
therapy, lack of direct observed treatment, limited or
interrupted drug supplies, poor quality of drugs, wide-
spread availability of anti-TB drugs without prescription,
poor medical management, and poorly-managed na-
tional control programs (9-11). It is likely that all of these
factors played a role in the development of XDR-TB in this
case.

Although XDR-TB is generally thought to have high mor-
tality rates, it is possible to treat many cases with the
proper combination and the rational use of available
antimycobacterial drugs. The management of XDR-TB
requires at least four drugs to which the MTC isolate is
sensitive or likely to be sensitive (12).

Experience with second-line drugs during pregnancy is
poorly described and primarily case reports provide guid-
ance for management of XDR-TB in pregnancy (13-15).
Therefore, there is a still lack of evidence regarding the
safety of second-line drugs. Although all second-line
drugs are applicable during pregnancy, they should be
used with caution and only when the benefits are thought
to outweigh potential risks to the fetus. Treatment regi-
mens should be individualized and patients should be
screened for the potential risks of the second-line drugs. If
the pregnancy is identified during the first trimester,
treatment should be delayed until the second trimester,
except in cases of advanced clinical disease. Most sec-
ond-line agents are FDA pregnancy class C, except for
aminoglycosides, which are mainly class D. Streptomycin,
amikacin, and kanamycin are class D, whereas only cap-
reomycin is class C. All fluoroquinolones, ethionamide,
prothionamide, para-aminosalicylic acid, cycloserine,

clofazimine, and clarithromycin are considered as class C.
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Only amoxicillin-clavulanic acid is class B and the cate-
gory of thiacetazone is not determined yet. Shin et al. (16)
mentioned that parenteral therapy should be avoided
during the first 20 weeks of pregnancy if possible and
suggested the consideration of capreomycin among ami-
noglycosides if parenteral therapy is needed. They also
recommended pyridoxine to all pregnant patients receiv-
ing ethionamide, prothionamide, or cycloserine. Our
treatment regimen included a combination of moxifloxa-
cin (400 mg/day), ethionamide (750 mg/day), and cyclo-
serine (500 mg/day) until the development of psychologi-
cal symptoms, and para-aminosalicylic acid (8 gr/day),
capreomycin (750 mg/day), clofazimine (200 mg/day),
clarithromycin (1000 mg/day), and amoxicillin-clavulanic
acid (4000-250 mg/day).

The optimum duration of the treatment has not yet been
determined. However, it is recommended to continue the
treatment for a minimum of 18 months after culture con-
version, and extend the therapy to 24 months in chronic
cases with extensive pulmonary damage (17). The admin-
istration of therapy for at least two years is required in
most of the patients. We prolonged the antimycobacterial
treatment and administered the therapy for two years after
the conversion of sputum culture due to severely dam-
aged lung parenchyma of the patient.

Another matter in question related to this topic is how to
manage the treatment during pregnancy. Some clinicians
recommend termination of the pregnancy (18), whereas
others recommend reducing or delaying the treatment
during pregnancy (13,19). Consistent with our results,
Shin et al. (16) and Palacios et al. (20) reported that
successful treatment of drug-resistant TB during gestation
is possible.

There are no publications in the literature demonstrating
the results of thoracic surgery performed during pregnan-
cy for the treatment of drug-resistant TB.

In conclusion, XDR-TB can be successfully treated during
pregnancy and women who become pregnant while be-
ing treated for XDR-TB should have the option not to
terminate their pregnancy if they accept the possible risks
of second-line antimycobacterial drugs. Treatment regi-
mens should be individualized and all patients should be
under close medical follow-up for the side effects of the
second-line drugs.
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