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A case of extrapulmonary tuberculosis in
a patient with end-stage renal disease with
elevated parathyroid hormone-related
protein
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Abstract

The diagnosis of extrapulmonary tuberculosis in patients with end-stage renal disease can be challenging as the signs and
symptoms are often non-specific. In this study, we present a case of extrapulmonary tuberculosis in an Ethiopian woman
with end-stage renal disease who had subcarinal and right hilar lymphadenopathy, moderate sized right pleural effusion,
hypercalcemia, and elevated parathyroid hormone-related protein in the setting of an elevated |,25-dihydroxyvitamin D.
After being started on appropriate tuberculosis treatment, patient’s parathyroid hormone—related protein level decreased
and calcium level normalized. Our literature review showed that the elevation of parathyroid hormone—related protein in
extrapulmonary tuberculosis has not been well studied, and it is our aim to explore the role of parathyroid hormone-related

protein in extrapulmonary tuberculosis.
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Introduction

About one-quarter of the world’s population is infected with
tuberculosis, with over 9000 cases reported in the United States
in 2018. Patients with end-stage renal disease (ESRD), espe-
cially those undergoing hemodialysis or peritoneal dialysis, are
at an increased risk of developing tuberculosis due to immune
depression and dysfunction related to uremia.! The clinical
manifestations of tuberculosis in patients with ESRD are often
non-specific as these patients frequently have extrapulmonary
infection. Moreover, there is significant overlap in laboratory
test abnormalities in patients with ESRD and patients with
extrapulmonary tuberculosis (EPTB); both can present with
hypercalcemia, low or normal parathyroid hormone, and vari-
able 1,25-dihydroxyvitamin D levels. In our report, we discuss
a case of EPTB with elevated parathyroid hormone-related
protein (PTHrP) which has been a useful diagnostic tool in dif-
ferential diagnosis for humoral hypercalcemia of malignancy,
but not well-described in other disease processes.

Case presentation

Our patient is a 42-year-old female who had presented in
Ethiopia with vague symptoms of a few months of fatigue,

weakness, and unintentional weight loss of 3—4kg. She was
subsequently diagnosed with renal failure, requiring hemo-
dialysis. The etiology of her renal failure was unclear. She
went to India to see if she could obtain another explanation
for her symptoms and continued hemodialysis there. Due to
a lack of improvement in her symptoms, she came to the
United States for different treatment options.

She presented initially to an American hospital with dysp-
nea and volume overload. She underwent a chest X-ray for
dyspnea (Figure 1) which was largely unremarkable. A com-
puted tomography (CT) angiography of her chest was nega-
tive for pulmonary embolism, but notable for non-specific
lymphadenopathy and small right-sided pleural effusion. She
also underwent CT imaging of her abdomen and pelvis
which noted multiple small renal cysts bilaterally, which
were too small to characterize. Her symptoms were thought
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Figure |. Mild atelectasis at the right base.

to be secondary to ESRD, and she was advised to continue
outpatient hemodialysis.

She presented again to the hospital two-and-a-half months
later with progressive dyspnea on exertion and right-sided
chest pain. The patient denied any hemoptysis, nausea, vom-
iting, diarrhea, or prior exposure to tuberculosis. Patient had
a negative cardiac workup. She underwent another CT angi-
ography of her chest which showed no pulmonary embolism,
but now showed loculated right pleural effusion (Figure
2(a)), subcarinal and right hilar adenopathy (Figure 2(b)).
Thoracentesis was performed. Analysis of the pleural fluid
revealed it was an exudative effusion (pH 7.8, white blood
cells 1083 cells/mm?, 24% lymphocytes, <25% polymor-
phonuclear cells, glucose 84 mg/dL, and Lactate dehydroge-
nase 270 U/L) with moderately elevated adenosine deaminase
(ADA, 57.6U/L) level. Fungal culture and gram stain of
pleural fluid did not reveal any fungal or bacterial organisms.
She produced two sputum samples which were both negative
for acid fast bacilli smear and culture. Patient was also found
to have persistent hypercalcemia (11.7-12.8mg/dL), ele-
vated 1,25-dihydroxyvitamin D (131pg/mL), normal para-
thyroid hormone level (53.8pg/mL), and surprisingly
elevated PTHrP (52 pg/mL). At this point, there was concern
for malignancy such as lymphoma, but the pleural fluid did
not show any malignant cells and peripheral flow cytometry
did not show any abnormal T or B cells. Endobronchial
ultrasound was performed with biopsy of lymph node show-
ing necrotic tissue, with insufficient cells to send for lym-
phoma stains. She was also found to have a positive
quantiferon, but negative acid fast stain of bronchoalveolar
lavage and sputum samples. She underwent a right pleural
biopsy as well, with results pending when patient was

Figure 2. (a) Loculated right pleural effusion. (b) Subcarinal and
right hilar l[ymphadenopathy.

discharged from the hospital. Patient was hemodialyzed,
treated with 9-day course of piperacillin-tazobactam for
fevers of unknown origin, and advised to follow-up in clinic.
She presented a week later with similar complaints and
worsening tachycardia during her hemodialysis sessions.
Chest radiograph showed moderate right pleural effusion
with consolidation throughout right lung base. Serum leuke-
mia/lymphoma panel was negative. Patient underwent medi-
astinoscopy with excisional lymph node biopsy as her
previous fine needle aspiration was non-diagnostic. The
biopsy of the lymph node showed necrotizing granulomas
(Figure 3). Eventually, the acid fast stain of the pleural biopsy
sample resulted and showed growth of mycobacterium tuber-
culosis. Patient was started on medications that were weight-
based (patient’s weight 48.1 kg), which included oral rifampin
600 mg daily, isoniazid 300 mg daily, pyrazinamide 1500 mg
three times a week after dialysis, and ethambutol 1200 mg
three times a week after dialysis. Drug susceptibility testing
indicated that the mycobacteria was sensitive to the medica-
tion regimen. One week after starting therapy, patient’s
PTHrP decreased to 35pg/mL and normalization of serum
calcium concentration (9.9 mg/dL) occurred. Patient’s fevers,
tachycardia, and chest pain improved on these antibiotics.

Discussion

The risk of developing EPTB is more prevalent in patients
with ESRD compared to the general population. Patients
undergoing chronic hemodialysis are about 6—16 times more
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Figure 3. Necrotizing granuloma found on pleural biopsy.

likely to develop tuberculosis due to impaired cellular immunity.>
Patients with EPTB often present with nonspecific symp-
toms, making the diagnosis of EPTB very challenging. The
most common presentations of EPTB include non-tender
lymphadenopathy, gastrointestinal symptoms, pleural effu-
sions, pericardial effusions, and fevers of unknown origin.?
Currently, culture confirmation of tuberculosis remains the
gold standard for diagnosis, and growing the bacteria is
required to perform drug-susceptibility testing and genotyp-
ing, with the most common source being a sputum sample.
Patients with EPTB typically lack a productive cough, thus
obtaining sputum samples for acid-fast bacilli (AFB) stains
is often not a feasible task. Even when patients can produce
sputum, the AFB stain is usually negative. Laboratory find-
ings are also non-specific and include elevated erythrocyte
sedimentation rate (ESR), anemia, lymphopenia, thrombo-
cytosis, and hypoalbuminemia.* Under these circumstances,
it can take weeks before disease confirmation.

The Mantoux tuberculin skin test (TST) measures the
delayed-type hypersensitivity response to intradermal injec-
tion of tuberculin purified protein derivative (PPD), and is
commonly used as a screening tool and as a diagnostic aid
for tuberculosis. TST, however, may fail to detect tuberculo-
sis infection in high-risk groups, such as patients with ESRD
undergoing dialysis due to the prevalence of anergy. Given
the poor sensitivity of the test in immunocompromised
patients, a negative TST cannot be used to rule out the pos-
sibility of latent or active tuberculosis infection.’ Different
strategies have been proposed to improve the sensitivity of
the TST in patients undergoing dialysis, including lowering
the TST threshold for a positive test in these patients and
two-step testing with repeat PPD injection to induce booster
effect to reduce the number of false negative TST.°
Unfortunately, this improvement in sensitivity comes at the
expense of the specificity of TST. T-cell-based interferon-
gamma release assays (IGRAs), such as the T-SPOT.TB
assay and the QuantiFERON-TB Gold test, have better spec-
ificity for the diagnosis of active tuberculosis in patients

undergoing dialysis,” but are comparable to TST for detect-
ing latent tuberculosis infection. Studies have also suggested
that QuantiFERON-TB Gold test can show indeterminate
results in up to 40% of cases.®

Our patient had initially complained of right chest dis-
comfort and received CT imaging of her chest, which showed
lymphadenopathy and right-sided pleural effusion. Patients
with EPTB often undergo radiological investigations with
the recommended imaging modality being CT and magnetic
resonance imaging. A common finding on imaging is lym-
phadenopathy. Tuberculous lymphadenopathy most com-
monly affects cervical, mediastinal, and axillary lymph
nodes. However, imaging alone cannot distinguish between
causes of lymphadenopathy, as was the case in our patient.’

Pleural effusion is a common finding in patients with
EPTB and ESRD. Our patient’s right-sided pleural effusion
was exudative in nature. It is important to note that uremia is
the most common cause of exudative pleural effusions in
patients with ESRD, even in countries with endemic tubercu-
losis. ADA is a protein produced by various cells in the body
and is associated with the activation of lymphocytes. Thus,
infections such as tuberculosis which trigger the immune sys-
tem can lead to increased levels of ADA. In fact, the ADA
level in pleural effusions are sometimes used in the diagnosis
of tuberculosis infection, but low ADA levels are not enough
to rule our tuberculosis infections.!® Per our institution’s labo-
ratory test, patients with tuberculosis had mean ADA level of
92.1U/L. Though our patient’s ADA level was elevated, it
was well below this mean. This could be explained by the
routine hemodialysis. In patients with chronic kidney disease,
hemodialysis was found to be a confounding factor as it
reduces ADA levels.!! Thus, the diagnosis was unable to be
made based upon our patient’s ADA levels.

The outstanding laboratory findings in our patient
were the elevated calcium and PTHrP levels. Severe hyper-
calcemia, although rare, is a manifestation of pulmonary
tuberculosis.'? In these cases, hypercalcemia is due to an
over-abundance of extra-renal 1-alpha hydroxylase activity,
which increases conversion of 1 vitamin D to 1,25-vitamin
D, thus increasing calcium absorption in the gut. Inappropriate
PTHrP production has been generally associated with malig-
nancies, where it acts as the primary contributor of hypercal-
cemia and also has prognosis value in non-metastatic solid
tumors.'3 Case reports also show PTHrP as a mediator of
hypercalcemia in granulomatous disease such as sarcoidosis.'*
PTHrP and parathyroid hormone share similar mechanisms
of actions including enhancing bone resorption, renal cal-
cium reabsorption, and stimulates 1a-hydroxylase resulting
in increased 1,25-OH vitamin D concentrations. The regula-
tion of PTHrP by macrophages in infectious granulomatous
states is unclear. To our knowledge, there is only one recorded
case of peritoneal tuberculosis presenting with hypercalce-
mia secondary to elevated PTHrP, with eventual decrease in
PTHrP level and normalization of calcium levels after start-
ing tuberculosis treatment. '
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Conclusion

It is possible that the elevated PTHrP in our patient was
related to her renal failure. However, given that the patient’s
PTHrP level and serum calcium level decreased after starting
tuberculosis treatment, it is likely that her PTHrP is associ-
ated with tuberculosis. Moreover, patient had a negative
malignancy workup, which strengthens our argument for her
elevated PTHrP. Our case highlights the possibility of PTHrP
as a marker for diagnosis and response to tuberculosis treat-
ment. Further work is needed to establish the clinical signifi-
cance of PTHrP in EPTB.
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