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CASE REPORT

Tuberculous pericarditis treated with steroid in a

dialysis patient

Rie Aoyama, Joji Ishikawa,” Kazumasa Harada,? Yayoi Tukada’

SUMMARY

Mycobacterium tuberculosis has spread worldwide and
its mortality rate had been very high. The prevention
technology and antituberculosis (TB) chemotherapy has
improved its prognosis. However, immunocompromised
patients, such as those who had HIV infection, older

age and on haemodialysis, are still at high risk of

TB infection. TB pericarditis is a common cause of
constrictive pericarditis and its mortality remains high.
Early diagnosis and initiation of appropriate therapy are
critical to improve mortality. Additionally, detection of an
elevation in the adenosine deaminase level in pericardial
effusion is reported to be useful. We report the case of
an immunocompromised patient with TB pericarditis,
and steroid therapy could prevent him from progressing
to constrictive pericarditis. The adenosine deaminase
value of pericardial effusion was so helpful that we could
promptly make clinical and therapeutic decisions.

BACKGROUND

Tuberculosis (TB) caused by Mycobacterium tuber-
culosis has spread worldwide, and its prognosis has
improved owing to the introduction of prevention
and anti-TB chemotherapy.! Inmunocompromised
patients, such as those with HIV infection and those
on haemodialysis, have a high risk of TB infection,
and the risk has been reported to be 6 to 25-fold
higher in these patients than in the general popula-
tion.” Additionally, the incidence of TB in patients
on haemodialysis has been increasing,® and there is
a possibility of a TB outbreak in these patients.

Tuberculous pericarditis is a significant clin-
ical problem, and it is the most frequent cause
of constrictive pericarditis. The mortality and
morbidity of tuberculous pericarditis remain high
despite anti-TB chemotherapy and we often have
difficulty in the diagnosis of tuberculous pericar-
ditis. Early diagnosis and initiation of appropriate
therapy are critical to improve mortality.*

We report a case of an immunocompromised
patient with tuberculous pericarditis.  Early
administration of steroid could prevent him from
progressing to constrictive pericarditis.

CASE PRESENTATION

A 49-year-old man with chronic renal failure,
who was on dialysis due to diabetic nephropathy,
presented with dyspnoea on exertion. He experi-
enced dyspnoea for 8 months before visiting our
hospital. His dyspnoea gradually worsened despite
intensive body fluid control with haemodialysis.

Pericardial effusion was observed on echocardi-
ography, and it gradually increased. He had sinus
tachycardia, dyspnoea on effort and dialysis diffi-
culty because of chronic pericardial effusion. He
had a history of pulmonary TB, and he was success-
fully treated with the anti-TB drugs ethambutol,
isoniazid, rifampicin and pyrazinamide at 37 years
of age.

Chest radiography showed cardiomegaly, and
ECG showed complete right bundle branch block
(figure 1A). He was therefore admitted to our
hospital. At admission, his blood pressure was
155/90 mm Hg, pulse rate was 101 bpm and body
temperature was 37.2°C. Additionally, his respi-
ratory rate was 25 bpm breathing room air with
oxygen saturation of 96%. Physical examination
found jugular venous distention and no periph-
eral oedema was present in the legs. The results of
blood examination were as follows: white blood
cell (WBC) count, 5630/uL; haemoglobin, 9.9 g/dL;
C reactive protein (CRP), 1.61 mg/mL; brain natri-
uretic peptide, 292 pg/mL; troponin-I, 0.12 mg/dL;
thyroid-stimulating hormone, 3.11 ulU/mL; free
T3, 2.0pg/mL and free T4, 1.06 ng/dL. His serum
was negative for antinuclear antibody; however,
the QuantiFERON TB-3G (Cellestis, Australia) test
result was positive. Transthoracic echocardiography
demonstrated preserved left ventricular ejection
fraction and a large amount of pericardial effusion
(figure 1B). His pericardial effusion was drained via
the apical approach with ultrasound guidance, and
the drainage tube was inserted for 3 days. Yellow
transparent pericardial effusion was collected, and
the total amount was 1250 mL. Bacterial culture of
the pericardial effusion was negative. Additionally,
PCR for M. tuberculosis and acid-fast bacilli culture
of the pericardial effusion were negative. Cytology
showed that lymphocytes were the dominant
component, and no malignancy was noted. The
levels of tumour markers (sIL-6, CEA and CA19-9)
in the pericardial effusion were within the normal
ranges; however, the level of adenosine deaminase
(ADA) in the pericardial effusion was elevated
(76.2 TU/L; normal range, 6.8-18.2 IU/L). Pericar-
dial effusion did not occur again after drainage.
Chest CT showed swelling of mediastinal lymph
nodes and residual pericardial effusion (figure 1C).
On transthoracic echocardiography performed 35
days after drainage, the pericardium showed partial
calcification and an increase in brightness, espe-
cially at the posterior and inferior sides of the left
ventricle. Additionally, the surface of the heart had
a rough appearance with diminished movements
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Figure 1  (A) Chest radiography and ECG at admission chest
radiography shows cardiomegaly (cardiothoracic ratio, 69.6), and ECG
shows sinus tachycardia and complete right bundle branch block.

(B) Transthoracic echocardiography at admission. Left ventricular
ejection fraction is preserved (53.4%), and there is a large amount of
pericardial effusion (o). (C) Chest CT scan after pericardial effusion
drainage. There is swelling of the mediastinal lymph nodes (T) and
residual pericardial effusion (*). (D) Transthoracic echocardiography
performed 35 days after pericardial effusion drainage. Pericardial
effusion is not noted; however, the pericardium shows partial
calcification (A), especially at the posterior and inferior sides of the left
ventricle. Additionally, the surface of the heart has a rough appearance
with diminished movements.

(figure 1D). His inflammatory parameters (body temperature,
WBC count and CRP level) worsened.

We could not clinically diagnose but suspected the patient
with tuberculous pericarditis based on the following: (1) his
history of pulmonary TB; (2) swelling of multiple mediastinal
lymph nodes; (3) partial calcification of the pericardium and (4)
elevation of ADA in pericardial effusion. We tried to administer
anti-TB drugs (ethambutol 250 mg, isoniazid 200 mg, rifampicin
600 mg and pyrazinamide 0.5 g). His inflammatory parameters
improved after treatment and pericardial effusion did not occur.
We were able to reduce his dry weight on haemodialysis. His
dyspnoea disappeared, and he was discharged from the hospital.
However, 24 days after starting anti-TB drug therapy, he showed
sinus tachycardia, dyspnoea on effort and dialysis difficulty
again without the elevation of his inflammatory parameters and
was admitted to the hospital. Transthoracic echocardiography
showed pericardial adhesions to the bilateral atria and ventri-
cles. The pericardium of the anterior right ventricle was thick-
ened approximately 4 mm, and that of the lateral part of the
left ventricle was found to have calcification (figure 2A). The
transmitral flow velocity variation with respiration was 329%,
and the transtricuspid flow velocity variation with respiration
was 84% (figure 2A), suggesting the development of partial
constrictive pericarditis. Cardiac catheterisation showed eleva-
tion in the end-diastolic pressures of the bilateral ventricles
and dip-and-plateau pattern in the right ventricular pressure
(figure 3A). On echocardiography, there was a non-calcified area
in the pericardium that adhered to the myocardium and was
suspected transient constrictive pericarditis; therefore, we orally
administered aspirin (2250mg) to suppress the inflammation.
However, the 7 days administration of aspirin did not have an

transmitral flow velocity  transtricuspid flow velocity

Figure 2 (A) Transthoracic echocardiography performed 14 days after
anti-TB drug therapy was started. There is thickening of approximately
4 mm at the pericardium of the front part of the right ventricle (A)

and calcification of the lateral part of the left ventricle (A). On pulsed
wave Doppler examination, the transmitral flow velocity variation with
respiration is 32% and the transtricuspid flow velocity variation with
respiration is 84%. (o: expiration, l: inspiration). (B) Transthoracic
echocardiography performed 30 days after steroid therapy was started.
The rough appearance of the pericardium (T) has disappeared and

its movement has improved. On pulsed wave Doppler examination,
the transmitral flow velocity variation with respiration improved

from 32% to 12% and the transtricuspid flow velocity variation

with respiration improved from 84% to 43%. (o: expiration, H:
inspiration). TB, tuberculosis.

effect on the inflammation of the pericardium. So we changed
from aspirin to prednisolone (60 mg) and tapered off the steroid
to half doze by week.

On echocardiography performed 30 days after the steroid
therapy was started, the adhesion of the non-calcified parts of
the pericardium to the heart and the ventricular inflow variation
with respiration showed improvement (figure 2B). Additionally,
cardiac catheterisation showed the reduction of the end-diastolic
pressures in the right ventricle (figure 3B). He did not experi-
ence dyspnoea on effort, and there were no dialysis difficulties.
Therefore, surgery was not required.

DISCUSSION

Tuberculous pericarditis shows various clinical manifestations,
and it should be considered in all cases of pericarditis without
a rapidly self-limited course. TB-associated pericardial effu-
sion usually develops insidiously, presenting with non-specific
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Figure 3 (A) Cardiac catheterisation performed 14 days after anti-

TB drug therapy was started. There is elevation of the end-diastolic
pressures of the bilateral ventricles and dip-and-plateau pattern in the
right ventricular pressure. (B) Cardiac catheterisation performed after
completion of steroid therapy showed the reduction of the end-diastolic
pressures in the right ventricle. LV, left ventricle, RA, right atrium; RV,
right ventricle.
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systemic symptoms, such as fever, night sweats, fatigue and
weight loss.®

Tuberculous pericarditis onset can be acute or chronic.
Chronic tuberculous pericarditis is often accompanied with ‘dry’
pericarditis and is identified for the first time with constrictive
pericarditis. On the other hand, acute tuberculous pericarditis is
often accompanied with pericardial effusion. In the present case,
acute tuberculous pericarditis was initially suspected and the
pericarditis advanced,resulting in the development of constric-
tive pericarditis.®

TB infection usually spreads lymphatically from the peri-
tracheal, peribronchial or mediastinal lymph nodes or spreads
haematogenously from the primary TB infection site.” ® Chest
CT shows typical changes in the mediastinal lymph nodes in
almost 100% of cases of tuberculous pericarditis. In the present
case, he had a history of pulmonary TB and showed swelling of
the mediastinal lymph nodes on chest CT. Furthermore, there
was no evidence of TB in blood culture. If his pericarditis was
due to TB infection, TB might have spread lymphatically.

The diagnosis of tuberculous pericarditis can sometimes be
difficult. The definite diagnosis of tuberculous pericarditis is
based on the demonstration of tubercle bacilli in pericardial fluid
or in a histological section of the pericardium, while the prob-
able diagnosis is based on evidence of TB elsewhere in a patient
with unexplained pericarditis, lymphocytic pericardial effusion
with elevated ADA levels and/or appropriate response to a trial
of anti-TB chemotherapy. In patients with tuberculous pericar-
ditis, the diagnostic sensitivity of the direct detection of tubercle
bacilli in pericardial effusion is approximately 50%,® while the
diagnostic sensitivity of the direct detection of tubercle bacilli in
a pericardial biopsy specimen is 10%-64%.” Therefore, negative
findings on culture of pericardial effusion and pericardial biopsy
do not exclude the possibility of tuberculous pericarditis. PCR
has been suggested for detecting M. tuberculosis DNA in peri-
cardial fluid, and although PCR is a fast process, the sensitivity
of PCR with pericardial fluid is only approximately 50%.% '°
Several studies have demonstrated that an elevated pericardial
ADA level is suggestive of tuberculous pericarditis,'*** and it has
been shown that an ADA cut-off level of 35 U/L has a sensitivity
and specificity of 90% and 74%, respectively, for the diagnosis
of tuberculous pericarditis.'? In the present case, the ADA level
was elevated, and therefore, we decided to start anti-TB therapy.

Constrictive pericarditis is one of the most serious tubercu-
lous pericarditis conditions, even after prompt anti-TB chemo-
therapy. Although pericardiectomy is indicated for patients with
calcific constrictive pericarditis, the operative mortality is high
at 5.6%-199%." Steroids can be used to prevent the progression
to constrictive pericarditis and the need for pericardiectomy.®
However, the timing of starting steroid administration is debat-
able. In the present case, although anti-TB drug therapy was
started, inflammation remained and thickening of the pericar-
dium progressed. Therefore, we started steroid therapy, and the
patient’s condition improved.

In conclusion, we experienced the case of an immunocompro-
mised patient with tuberculous pericarditis. Early administration
of steroid could prevent him from progressing to constrictive
pericarditis. Detection of an elevation in the ADA level in peri-
cardial effusion might be helpful, and the early administration

of anti-TB drugs and steroids can improve cardiac function and
help avoid pericardiectomy.

Learning points

» We should consider the recurrence of tuberculous (TB) as
a differential diagnosis in an immunocompromised patient
with the treatment history of pulmonary tuberculous
pericarditis.

» The elevated adenosine deaminase value of pericardial
effusion might be useful as a supportive diagnosis of TB
pericarditis.

» The early administration of anti-TB drugs and steroids
can improve cardiac function and could prevent him from
progressing to constrictive pericarditis.
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