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Abstract

Pregnancy, which is responsible for the decline in immunity, and the imme-
diate postpartum period can lead to reactivation or worsening of tuberculosis.
We report a case of a patient who consulted for neurological disorders in the
context of a deterioration in general condition. The CT scan revealed a brain-
stem lesion which was successfully treated like a tuberculosis. However, reac-
tivation has been observed in the postpartum period of a pregnancy contracted
during anti-tuberculosis treatment. Further clinical improvement has been
achieved with anti-tuberculosis treatment. Pregnancy and the immediate post-
partum had led to a transient decline in immunity in part by decreasing in the
inflammatory activity of type 1 helper T cells so that the fetus, which is a for-
eign body, was accepted by the maternal body. This decline in immunity dur-
ing pregnancy and the immediate postpartum period due to immune recon-
stitution had been responsible for a high degree of vulnerability, usually char-
acterized by a significant exacerbation of tuberculosis symptoms and an un-
favorable course of disease.
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1. Introduction

Around a quarter of the world’s population has latent tuberculosis infection [1].
The reactivation of these latent infections in active tuberculosis is favored by

even transient immunosuppression. The information found in the literature on
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the promoting role of pregnancy in the onset of tuberculosis is contradictory.
For some author’s pregnancy does not increase the risk of active tuberculosis
and even go further to say that it reduces the risk of occurrence of active tuber-
culosis. Others, on the other hand, demonstrate the contrary. In a recent study,
Jonsson J. et al had shown a significant increase in risk of active TB during
pregnancy and particularly during postpartum in women from high incidence
countries. The increased risk of active TB postpartum has been interpreted as
possibly due to delayed diagnosis, as symptoms of active TB can be mistaken for
symptoms related to the pregnancy itself. The particular biological changes that
occur in a woman’s body during pregnancy and postpartum period increase the
risk of tuberculosis at least twice, compared to women who are not pregnant [2]
[3]. We report a case of reactivation in the postpartum period of a previously
successfully treated brainstem tuberculoma.

2. Observation

A 30-year-old unemployed woman weighing 49 kg at the time of diagnosis com-
plained in February 2018 of progressively worsening neurological disorders. She
resided in a hamlet sharing the same courtyard with the goats and sheep. In her
history, she reported episodes of fever with anorexia, a deterioration in general
condition and a tuberculosis contagion with a member of her family living the
same roof and being treated for pulmonary tuberculosis. The neurological ex-
amination carried out on admission on 04/17/2018 revealed Millard-Gubler
syndrome (left peripheral facial paralysis associated with right hemiplegia spar-
ing the face). Brain computed tomography objectified an intra-axial hypodense
lesion with a ring contrast enhancement (cockade image) located in the pons
slightly to the left (Figure 1 and Figure 2). The Mantoux tuberculin skin test

Figure 1. CT brain without contrast showing pontine hypodensity round focal lesion.
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Figure 2. CT brain with contrast showing a moderate ring enhancement of a pontine
round focal lesion.

was positive with an induration of 15 mm. White blood cell count was normal
but the patient had anemia with a hemoglobin level at 9.8 g/100ml. The level of
C-reactive protein was normal (less than 5 mg/l). Her HIV and toxoplasma se-
rologies were negative. The diagnosis of brainstem tuberculoma was retained
and anti-tuberculosis treatment, according to the regimen of 2 RHZE (2 months
of rifampin isoniazid pyrazinamide ethambutol) followed by 10 PE (10 months
of pyrazinamide and ethambutol) was instituted. Vitamin B6, B9 and iron sup-
plementation has been associated with anti-tuberculosis treatment.

Complete resolution of the neurological signs and weight gain were observed
(53 kg) on examination in the third month of treatment. A follow-up CT was
scheduled for the 12 month of treatment before stopping multidrug therapy.

In the control examination on March 23, 2019, in the eleventh month of treat-
ment, no complaints were noted and the physical examination was normal. The
follow-up CT could not be performed before stopping treatment because of the
finding of a pregnancy of 2 months. There was no MRI available. The anti-tuber-
culosis drugs were stopped after one year of treatment and at the same time, ob-
stetric ultrasound showed an evolving monofetal pregnancy of 30 weeks, male
and normal morphology. The pregnancy proceeded normally until term and the
vaginal birth occurred without any particular problem.

In March 2020, approximately one year after stopping anti-tuberculosis treat-
ment and 3 months after childbirth, the patient complained of the resumption of
the clinical signs with fever and anorexia. Symptoms worsened in January 2021
with the gradual onset of right hemi-corporeal motor deficit, right upper limb
tremors and dysarthria. A new brain computed tomography had revealed a spon-
taneously hyperdense mass with a moderate ring contrast enhancement, still lo-

cated in the pons (Figure 3).
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Figure 3. Axial contrast CT image showing moderate ring contrast enhancement.

The new Mantoux tuberculin skin test was negative and complete blood count
was normal. The diagnosis of reactivation of the brainstem tuberculoma was
made and the patient resumed anti-tuberculosis treatment with vitamin B6 sup-
plementation and oral contraceptives. After two months of treatment, complete

resolution of neurological signs was observed.

3. Discussion

The frequency of cerebral tuberculomas remains particularly high in developing
countries where they remain an important localization of tuberculosis, reaching
5% to 40% of intracranial expansive processes [4] [5]. This can be explained by
the difficulties of access to care, poor hygienic conditions, overcrowding and
malnutrition, which are risk factors favoring the occurrence of tuberculosis [6].
All these conditions were met in our patent. Pregnancy and the immediate post-
partum lead to a transient decline in immunity so that the fetus, who is a foreign
body, is accepted by the maternal body. Thus, Simmons and Russels [7] in their
experiments showed that a female who tolerates the conceptus (fetus, placenta
and appendages) will reject the tissues of the fetus and then of any organ of her
baby if it is transplanted after birth, within a period of transplant rejection after
14 to 17 days. This transient tolerogenesis is dependent on several factors: the
major histocompatibility complex (MHC) specific to the fetal condition (HLA-
G), a decrease in the activity of NK cells (Natural Killer, non-B-non-T-lympho-
cyte) and reduced chemotactic possibilities of phagocytic cells. According to
Ellis et al [8], in humans, MHC molecules (HLA antigens) are localized at the
so-called “extravillous” part of the placenta. These would only be monomorphic
HLA antigens of a new type. The decrease in killer cells could be explained, ac-
cording to Voisin [9], by the production of “facilitating” or “blocking” antibod-

ies.
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These would then mask the histocompatibility antigens which would no longer
be detected by the immunological cells of the mother. Such antibodies can in fact
be eluted from placentas implanted in the uterus of a “producer” mouse. These
“blocking” antibodies can mask other foreign bodies such as Mycobacterium
tubrculosis. On the other hand, in the absence of anergizing disease in our pa-
tient, these blocking antibodies could be responsible for tuberculin anergy espe-
cially since the pre-pregnancy Mantoux tuberculin skin test was positive with an
induration of 15 mm. In contrast, humoral immunity remains normal during
pregnancy. The B lymphocytes are not modified, the quantity of immunoglobu-
lins is normal except for the IgG, which are reduced in the 3™ trimester due to an
increasing passage into the fetal circulation which partly explains the worsening
of tuberculosis from the 6™ month of pregnancy. On the other hand, some ma-
ternal hormones contribute to the decline of immunity [10]. Thus progesterone
decreases the innate immune response (macrophages, NK cells). Estradiol, in
high doses, acts as a brake on NK-type immune cells. As for estriol, the real key-
stone of maternal immune tolerance during pregnancy, it is a hormone specifi-
cally and only expressed during gestation. Its effects are: increase in anti-inflam-
matory cytokines (IL-5), decrease in pro-inflammatory cytokines (ITNF-q, IFN-y),
decrease in CD4+ and CD8+ T numbers, increase in autoimmune response. Sev-
eral cases of worsening pregnancy-related tuberculosis have been reported. The
particular biological changes that occur in a woman’s body during pregnancy
lead to a decrease in the inflammatory activity of type 1 helper T lymphocytes.
Mathad [11] recently showed that cultures of human placenta, whose viability
was verified by assaying the secretion of chorionic gonadotropic hormone (hCG)
also secreted factors that could block both the production of murine and human
killer cells, and the growth of murine cell lines dependent on interleukin 2. The
blocking effect was reversible by addition of excess IL-2. Finally, the placenta re-
leases its receptors for the constant part of the antibodies, which, locally, modi-
fies any antibody which binds to it into a blocking antibody, by inactivation of
the part of this molecule which fixes the complement, essential for the lysis. Ac-
cording to Zenner [2] pregnant women are twice as likely to contract tuberculo-
sis with a more subtle picture and more complications. This risk would be 27%
of pulmonary locations according to the work of Pridie and Stradling [12]. In a
cohort study of pregnant women, they noted an incidence of 15.4 cases of tu-
berculosis (all locations) per 100,000 pregnancies. These tuberculosis had oc-
curred during pregnancy or in the first 6 months postpartum. In our patient,
signs of worsening appeared in the 3" month postpartum. Other authors have
reported cases of worsening in connection with pregnancy [13] [14]. During the
immediate postpartum period, there is still a high degree of vulnerability due to
immune reconstitution, usually characterized by a significant exacerbation of
tuberculosis symptoms and an unfavorable course of the disease [11]. The treat-
ment recommended by WHO is the same as that used for the general population

with regard to medication and dosage, and most national guidelines now agree
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with this approach [14]. However, administration of pyrazinamide during preg-
nancy is not recommended by the United States Centers for Disease Control and
Prevention, the American Thoracic Society, and the American Society of Infec-
tious Diseases. In our case the pregnancy occurred in the second phase, which
did not contain pyrazinamide. It is classically recommended the administration
of vitamin B6 during pregnancy with a slightly higher dose of 25 mg/day. The
evolution was favorable with the disappearance of the neurological signs since
the 2" month of treatment in our patient. The 2015 WHO report also reports
that mortality has fallen by 47% since 1990 [15]. According to Awada [16], the
rate of regression of tuberculoma undergoing antibacterial treatment is slow
during the first month, accelerates between the 2" and the 5™ month, then slows
down again after the 6" month to lead to a total disappearance of any tubercu-
lous image in the 11" month. Thus, the duration of anti-tuberculosis treatment
varies in the literature. However, many authors (British and American interna-
tional recommendations and those of the Center of Disease Control) have rec-
ommended a duration of 9 to 12 months [17] [18]. This duration is usually ac-
companied by regression of tuberculomas. A longer period of 18 months to 3
years is recommended by some authors given the persistence of minimal lesions
on imaging. This has led some therapists to continue treatment for longer peri-
ods, sometimes reaching 3 years [19] [20]. On the other hand, other authors
have reported that stopping treatment at 12 months, despite the persistence of

small lesions, did not worsen the patient’s condition [21].

4. Conclusion

Pregnancy with the resulting reduced immunity and the postpartum period can
reactivate tuberculoma, which is well controlled with multidrug therapy for tu-
berculosis. Practitioners should be aware of the unpredictable symptoms of tuber-
culosis during pregnancy. The occurrence of pregnancy during anti-tuberculosis
treatment requires close monitoring and the duration of treatment may be dis-

cussed.
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