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ABSTRACT

Tuberculosis can lead to endocrine/metabolic changes in different glands, with
varying clinical presentations and forms, while the incidence of pituitary involvement
is unknown. We present the case of a patient with a recent diagnosis of AIDS
who, upon presenting with tuberculous meningitis, developed diabetes insipidus,
hypogonadotropic hypogonadism, and hyperprolactinemia. The diagnosis of
hypophysitis was established, but there was no full recovery of hormonal function even
after specific treatment.

Headings: Tuberculosis, Endocrine; Tuberculosis, Central Nervous System;
Hypophysitis; Case report.

RESUMO

A tuberculose pode cursar com alteragdes enddcrino-metabdlicas em diferentes
glandulas com apresentagao e formas clinicas variadas, sendo que a incidéncia
do acometimento da hipéfise é desconhecida. Apresentamos um caso de paciente
com diagndstico recente de aids que, ao apresentar meningite tuberculosa, cursou
com diabetes insipidus, hipogonadismo hipogonadotréfico e hiperprolactinemia.
O diagnostico de hipofisite ficou bem estabelecido, no entanto ndo houve
recuperagao total da fungdo hormonal mesmo apds o tratamento especifico.

Descritores: Tuberculose enddcrina; Tuberculose do Sistema Nervoso Central;
Hipofisite; Relato de caso.

INTRODUCTION

Tuberculosis is a disease that can progress with endocrine and
metabolic changes due to the involvement of any endocrine gland
(adrenal, thyroid, and pituitary), with varying clinical manifestations that
may mean exclusive local infection or reflect a para-infectious reaction
from another affected site'. The incidence of the association between
pituitary involvement and tuberculous meningitis is unknown, and there
are no specific guidelines for its treatment’.

In the present case, the patient had a recent diagnosis of AIDS and
tuberculous meningitis and progressed with hypophysitis, a presentation
that added complexity to the clinical management; despite adequate
treatment of tuberculosis, total recovery of glandular function was not
achieved.
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CASE REPORT

A 62-year-old man from Sao Paulo, with no
history of comorbidities, reported a non-productive
cough and weight loss that had been progressively
worsening for 9 months. About 2 months ago,
he began to experience fluctuations in his level
of consciousness, mental confusion, episodes
of syncope, difficulty walking, and holocranial
headaches with no localizing signs. One month after
his hospitalization, he was diagnosed with AIDS
(positive serology for HIV with a CD4 lymphocyte
count of 232 cells/mm3) and began treatment with
antiretroviral drugs (ART), to which he adhered
inconsistently. Physical examination on admission
showed disorientation in time and altered gait
(sensory ataxia).

The first exams carried out were computed
tomography of the skull (whose findings showed
slight and non-specific changes) and of the chest
(which showed a residual calcium nodule in the
middle lobe), with no signs of active tuberculosis.
Subsequently, cerebrospinal fluid (CSF) was
collected, which was clear, with the results
being: cellularity 25/mm?® (97% lymphocytes and
monocytes and 3% neutrophils), glucose 47 mg/dl,
protein 103 mg/dl, lactate 27 mg/dl, negative acid-
fast bacillus smear and rapid test for tuberculosis
(Xpert MTB-RIF®), negative antigen test for
Cryptococcus, while the late results of the cultures
for bacteria and mycobacteria were also negative.
The patient could not collect a sputum sample, but
the lateral flow urine lipoarabinomannan assay
returned positive. The latter result, combined with
chronic meningoencephalitis, defined the diagnosis
of probable tuberculous meningitis despite the
negative pulmonary investigation; specific treatment
was started with rifampicin, isoniazid, pyrazinamide,
and ethambutol combined with dexamethasone 10
mg/day.

On the seventh day of hospitalization, however,
the patient presented with polyuria, polydipsia,
and hypernatremia, and the diagnostic hypothesis
of diabetes insipidus was raised. To confirm the
diagnosis, urine osmolality was measured on
two occasions (197 and 180 mOsm/kg), and a
therapeutic test with nasal desmopressin (10 mcg)
was performed that increased urine osmolality
from 134 to 205 mOsm/kg (52%). The results of
the endocrinological investigation were as follows:
serum follicle-stimulating hormone (FSH) 1.5 IU/L
(reference value (RV) 0.9-11.9 IU/L); luteinizing
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hormone (LH) <0.2 IU/L (RV 0.6-12.1 IU/L); free
testosterone 3 pmol/L (RV 131-640 pmol/L); sex
hormone-binding globulin 132 nmol/L (RV 13.5-
71.4 nmol/L); total testosterone <15 ng/dL (RV 247—
674 ng/ml); thyroid-stimulating hormone (TSH) 3.57
mUl/ml (RV 0.4—4.5 mUl/ml) and free T4 (T4) 0.76
ng/dl (RV 0.7-1.8 ng/dl); insulin-like growth factor
type 1 165 ng/ml (RV 75-212 ng/ml); and prolactin
49 ng/ml (RV 3.5-19.4 ng/ml). The established
diagnosis was hypogonadotropic hypogonadism
and hyperprolactinemia with no involvement of the
thyrotropic and somatotropic axes. The corticotropic
axis could not be assessed because the patient was
on corticosteroids. Magnetic resonance imaging
(MRI) of the pituitary gland (Figure 1) showed signs
of hypophysitis of granulomatous etiology attributed
to tuberculosis of the central nervous system. Once
nasal desmopressin was restarted with therapeutic
intent, the patient showed significant clinical
improvement and, after a hospital stay of around
a month, was discharged without neurological
symptoms, with adequately controlled diuresis
and normal serum sodium levels. His tuberculosis
treatment ended after 12 months, but he still takes
oral desmopressin and testosterone daily. He
continues to be monitored on an outpatient basis in
specialized infectious diseases and endocrinology
care centers.

Figure 1. Sagittal T1-weighted magnetic resonance imaging slice
(with contrast) showing thickening of the pituitary stalk, loss of signal
in the posterior lobe (neurohypophysis), and involvement of the
infundibulum.
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DISCUSSION

The main causes of hypopituitarism are tumors, the
effects of radiotherapy, and vasculopathy in general; more
recently, infectious etiologies have been recognized?.
Tuberculosis stands out as the most common infection
associated with pituitary disease and can cause
tuberculomas, vasculitis, and exudates in the sellar
region, either by extension to the sphenoid sinus, brain
or meninges or by hematogenous dissemination in the
presence or absence of miliary disease?. Moreover,
pituitary dysfunction can be an isolated manifestation
or occur simultaneously in other sites affected by the
disease’.

The clinical presentation of tuberculous hypophysitis
is variable, ranging from asymptomatic or with subtle
endocrine abnormalities to systemic symptoms or localized
neurological complaints resulting from the enlargement of
the gland (headaches and visual symptoms), which can
occur in any part of the pituitary gland and hypothalamus’.
The earliest hormonal dysfunctions are usually growth
hormone deficiency and LH, FSH, and corticotropin
(adrenocorticotropic hormone [ACTH]) deficiencies. In
the case of a tuberculoma, deficiencies in ACTH, TSH,
and hyperprolactinemia are most commonly reported?.
In the present case, the patient had hypogonadism,
hyperprolactinemia, and diabetes insipidus (less
common).

Hypopituitarism associated with tuberculosis can
occur years after the initial infection®. In a retrospective
study in which pituitary function was evaluated in 49
adults with childhood tuberculous meningitis, 10 patients
had functional abnormalities, none of whom had diabetes
insipidus®. In another study conducted in India, 75
adults with recently diagnosed tuberculous meningitis
had hyperprolactinemia (49.3%), cortisol insufficiency
(42.7%), central hypothyroidism (49.3%), and multiple
hormone deficiency (29%), also with no record of diabetes
insipidus*.

Imaging exams are used tocomplementthe diagnosis,
especially MRI. The most common findings are atrophy
or enlargement of the pituitary gland and hypothalamus
and dilation of the third ventricle, as well as intrasellar
tumors and thickening of the pituitary stalk with or without
extension to the sphenoid sinus’, as was observed in
our patient. In the aforementioned study, MRI revealed
abnormalities in only 13.3% of cases, and there was
no direct correlation between radiological abnormalities
and hormonal dysfunction®. Sellar tuberculoma can be a
confounding factor due to its similarity to adenomas, as
reported in a study with a series of biopsies of patients
with this other initial diagnostic hypothesis®.
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Tuberculous meningitis is generally paucibacillary,
with low counts in acid-fast bacillus smear and culture®.
Xpert MTB-RIF has the highest (34,5%) diagnostic
sensitivity in this context, versus 33.9% for Ziehl-Neelsen
staining and 25.1% for culture’. This clinical reality reveals
the absence ofagold standard of reference, and the present
case is a good example of diagnostic limitation, since the
rather non-specific hyperproteinorrhea, pleocytosis, and
hypoglycorrhea were reinforced by the positive LAM result
in the urine. Concomitant lung involvement occurs in only
half of patients with neurotuberculosis®. It is important
to realize that, unlike in meningeal forms, a diagnosis
of tuberculous hypophysitis is only considered definitive
if there is proper documentation of granulomas in the
neural tissue; otherwise, it should only be considered
presumptive.

A study carried out in Zambia compared the
diagnostic yield of LAM in urine and CSF to Xpert (only in
CSF) in 550 adults with suspected tuberculous meningitis
(86.2% of whom were people living with HIV). The
respective sensitivity and specificity indices (considering
CSF mycobacteria culture as the gold standard) were
241 and 76.1% for LAM in urine, 21.9 and 94.2% for
LAM in CSF, and 52.9% and 94% for Xpert in CSF; these
results demonstrated that the sensitivity of LAM in urine
and CSF was low, but its specificity in CSF was similar to
that of Xpert®.

There are scoring systems that can help clinical
reasoning in the search for a diagnosis of tuberculous
meningitis. One of these scores is the Lancet Consensus
% in which 20 parameters are divided into 4 categories
(clinical, CSF analysis, neuroimaging, and evidence of
tuberculosis elsewhere)}—the maximum possible score
being 20. Although it was not effectively used in our case
(since it was not mentioned in the medical records),
the patient would have obtained 6 points because of
the duration of symptoms >5 days and the presence
of systemic signs, plus 4 points for the changes in the
CSF, and another 4 points for evidence of tuberculosis
elsewhere (positive LAM in urine), totaling 14 points
that favor the diagnosis as “probable”®. Neuroimaging
findings recommended for applying this score were not
present in our case, namely hydrocephalus, meningeal
enhancement, tuberculoma, infarction, and pre-contrast
hyperdensity°.

The Brazilian Ministry of Health recommends the
extension of the maintenance phase of the specific
treatment for tuberculous meningitis to 10 months with
isoniazid and rifampicin™. Corticosteroid therapy is
recommended for the first 4-8 weeks, depending on the
severity of the condition, with a gradual reduction in the
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dose over the following 4 weeks". The start of ART should
be delayed until the fourth or sixth week of tuberculosis
treatment to avoid the adverse events of the immune
reconstitution inflammatory syndrome™.

With regard to hormonal dysfunction, the response
to treatment is variable, ranging from persistence of
some specific insufficiency or even temporary pan-
hypopituitarism™ 415 to complete radiological and clinical
resolution, even if only after 4 years'. Thus, inconsistent
progression and therapeutic response are observed even
in cases with a surgical approach or lesion resolution™.

CONCLUSION

The case described herein is an example of pituitary
involvement associated with tuberculous meningitis, an
uncommon phenomenon that adds further challenges in
the context of AIDS. The manifestation of diabetes insipidus
prompted a functional assessment of the pituitary—
hypothalamic axis, and despite adequate clinical treatment
for tuberculosis, full recovery of glandular function was not
achieved, requiring multidisciplinary monitoring to control
pituitary dysfunction.

“This case report deserved an official declaration of acknowledgement and ethical
approval by its institution of origin and was peer-reviewed before publication,
whilst the authors declare no fundings nor any conflicts of interest concerning this
paper. It is noteworthy that case reports provide a valuable learning resource for
the scientific community but should not be used in isolation to guide diagnostic
or treatment choices in practical care or health policies. This Open Access article is
distributed under the terms of the Creative Commons Attribution License (CC-BY),
which allows immediate and free access to the work and permits users to read,
download, copy, distribute, print, search, link and crawl it for indexing, or use it for
any other lawful purpose without asking prior permission from the publisher or
the author; provided the original work and authorship are properly cited.”
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