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Abstract

We herein report the case of an 85-year-old woman with tuberculosis (TB) pleurisy presenting as heart
failure and bilateral pleural effusions. The patient was admitted to our hospital because of shortness of breath
and bilateral pleural effusions. She received diuretics treatment, but the pleural effusions did not resolve.
Chest computed tomography revealed pleural effusion with lung atelectasis. Because no definite diagnosis
was made after thoracentesis, the patient underwent pleuroscopy. A biopsy of the pleural nodules was done,
and the specimen was diagnosed as granulomatous inflammation, suspected Mycobacterium tuberculosis
infection. The patient’s pleural effusion resolved after anti-tuberculosis treatment. (J Intern Med Taiwan 2017;

28: 366-371)
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Introduction

Bilateral pleural effusions are usually caused
by cardiac disease, kidney disease, liver disease, or
miliary tuberculosis (TB)! However, exudates were
also found in patients with pleural effusion through
thoracentesis and pleural fluid analysis.2 To give
adequate therapy, identifying the etiology of the
pleural effusions is crucial. In patients with undiag-
nosed exudative pleural effusions, a pleuroscopy is a
safe and feasible procedure to obtain a diagnosis.34
We report a case of TB pleurisy mimicking heart

failure with bilateral pleural effusion diagnosed by
pleuroscopy.

Case Report

An 85-year-old woman came to the emergency
department of our hospital due to a shortness of
breath for two weeks. She was in good health until
one month earlier, when she had dry cough. Two
weeks before admission, she had dyspnea and bilat-
eral lower legs edema. Her past history and family
history were unremarkable. Her heart rate was 62
beats per minute, systolic and diastolic blood pres-
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sure were 101/56 mmHg, respectively. The physical
examination revealed bilateral basal crackles. The
chest radiograph showed blunting of the bilateral
costophrenic angles, with suspected bilateral pleural
effusion (Fig. 1). The patient’s resting electrocardio-
gram (EKG) was atrial fibrillation. The cardiac echo
showed preserved left ventricular systolic function
with a 52% ejection fraction by M-mode. And her
BNP level was up to 307.6 pg/mL.

The patient’s symptoms improved after diuret-
ics treatment, however, the bilateral pleural effusions
did not resolve. Ultrasound-guided thoracentesis
was performed. The pleural effusion had a protein
level of 3.9 g/dL, a lactate dehydrogenase (LDH)
level of 180 U/L, and a glucose level of 137mg/dL.
These and other pleural effusion analysis results are
shown in Table 1. In the patient’s blood tests, the total
protein level was 6.3 g/dL, and the LDH level was
212 U/L. Exudative pleural effusion was confirmed
on the basis of Light’s criteria. We had done culture
of pleural effusion three times and TB-PCR twice.
However, the pleural effusion studies including
cytology and microbiology all had negative results.

Figure 1. Chest radiograph at the time of emergency
department admission showed bilateral
pleural effusion.

The chest computed tomography scan showed bilat-
eral pleural effusion with lung atelectasis changes
(Fig. 2). The patient’s respiratory symptoms were
transiently alleviated by thoracentesis, but the bilat-
eral pleural effusion recurred. Because of the recur-
rent pleural effusion with an unknown etiology, the
patient received a pleuroscopic examination, and
multiple nodular lesions were noted on the left pari-
etal pleura (Fig. 3). Pleural biopsies were done by
forceps during the pleuroscopy, and the pathology
revealed granulomatous inflammation (Fig. 4), with
a suspected Mycobacterium tuberculosis infection.
The biopsy specimen was sent for acid-fast bacilli
(AFB) special stains, but the result was negative.
Tissue culture was not performed at that time. Anti-
tuberculosis therapy was started. After a 6-month
course of anti-tuberculosis treatment (isoniazid,
rifampicin, pyrazinamide, and ethambutol for 2
months followed by isoniazid, rifampicin, and pyra-
zinamide for 4 months), her symptoms and pleural
effusions improved partially (Fig. 5).

Discussion

Although bilateral pleural effusions are

Table 1. Pleural effusion analysis

Specimen Pleural effusion
Appearance Turbid
Color Yellow
SP.Gravity 1.030
Protein Positive*
Leukocyte count 725 /uL
RBC 3200/uL
Neutrophil 57%
Lymphocyte 43%
Glucose(PL) 137 mg/dL
T-Protein (PL) 3.9 g/dL
LDH (PL) 181.0 U/L
Total Protein (B) 6.3 g/dL
LDH (B) 212.0 U/L

* Criteria of positive pleural protein:

The pleural protein was analyzed by Rivalta test. The test
would be classified as positive result when the cloud-particle
drop was suspended under 100ml-level in a 200ml tube.
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Figure 2. Computed tomography of the chest of an 85-year-old woman showed bilateral pleural effusions.

Figure 3. Pleuroscopic examination revealed several nodules at the parietal pleura and forceps biopsy was done.

common in patients with congestive heart failure pre-
senting with transudate, exudates were also found in
bilateral pleural effusion.2 A previous study reported
that the total protein, glucose, and LDH levels were
similar in both sides of patients with bilateral pleural
effusion and diagnostic thoracentesis performed on
one side was suggested.®> In tuberculosis endemic
countries, tuberculosis induced pleural effusion
remains difficult to diagnose. Some risk factors can
lead to the development of active tuberculosis, such
as human immunodeficiency virus (HIV) dia-

betes mellitus,” post-gastrectomy8® and the use of
disease-modifying antirheumatic drugs.l® Health
care workers also have a higher risk of becoming
infected with tuberculosis, with a prevalence of
approximately 33%-79% for latent TB infection.!t
However, the patient in this case study had no HIV,
diabetes mellitus, alcoholism, cigarette smoking,
or use of immunosuppressive agents. Studies have
reported an association between aging and tubercu-
losis and revealed that elder patients have an atyp-
ical presentation rather than typical sputum smear



Pleuroscopy for TB Pleurisy 369

Figure 4. The pleural biopsy showed granulomatous
inflammation with aggregates of epithelioid
histiocytes (hematoxylin and eosin stain,
100X). The picture in the upper left corner
was magnified 400X.

for positive pulmonary tuberculosis.21? Another
study showed extrapulmonary tuberculosis could
present in 50% of the older adult patients.*
Lymphocytosis in pleural effusion is tradition-
ally known as a presentation of TB pleural effusion.
But Ruan and his colleague reported lymphocyto-
sis in pleural fluid is not associated with a positive
culture of tuberculosis in pleural effusion.’® Previ-
ous studies have demonstrated that 9.5%-11% of
patients with TB pleurisy had neutrophil-predomi-
nant pleural fluid.15-8 Although the patient in this
case study had a neutrophil percentage of 57%, we
could not rule out TB pleurisy. The diagnosis of
TB pleural effusion relies on mycobacterial stains,
sputum and pleural effusion culture, pleural biopsy,
or the elevation of adenosinedeaminase (ADA) in
the pleural fluid.1>20 However, the diagnostic yields
of mycobacterial culture were 62%, 12%, and 52%
in the pleural tissue, pleural effusion, and sputum,
respectively.?l A previous study showed that 38% of
patients with granuloma in pleural biopsy specimen
had a positive AFB stain.?? A study in United State
enrolled 7549 pleural TB patients, and 15.8% had a
positive of AFB.2 To diagnose TB using through
traditional methods such as AFB and pleural effu-

Figure 5. Chest X-ray showed the resolved bilat-
eral pleural effusion after anti-tuberculosis
treatment. Retro-cardiac area density was
compatible with hiatal hernia by computed
tomography image.

sion culture remains challenging.2* ADA, an
enzyme that catalyzes the deamination of adenos-
ine to inosine, is a biomarker used for TB diagnosis.
A previous study showed that ADA is a sensitive
and specific test for tuberculosis pleurisy diagno-
sis (sensitivity: 0.92; specificity: 0.9).2> Moreover,
pleural ADA is useful in areas with a low preva-
lence of TB.26 Liu et al reported that ADA and inter-
feron gamma in pleural effusion were both useful
to differentiate TB pleural effusion from malignant
pleurisy.2” ADA has a low cost compared with inter-
feron gamma, and it should be employed if the test
is available. Because no ADA tests were available in
our facility, we did not compare the ADA test with
the pleural biopsy result for TB pleural effusions.
For exudative pleural effusion without an
established etiology after evaluation, pleural biopsy
is recommended. Pleuroscopy is a safe and highly
sensitive procedure used to diagnose tuberculosis
and malignant pleural effusions.28.2° Closed pleural
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biopsy has a lower diagnostic yield for tuberculosis
and pleural malignancy than does thoracoscopy.30:3
The sensitivity of histology and mycobacterial
culture by closed needle biopsy was 66% and 48%,
respectively.32 In conclusion, TB pleurisy may
present as heart failure with bilateral pleural effu-
sions. Pleuroscopy is a safe and well tolerated pro-
cedure for elderly patients with pleural effusions of
unknown etiology.

Ethics Approval

This study was approved by Institutional
Review Board (IRB No.: 201700475B0) of Chang
Gung Medical Foundation.

References

1.Kwong JS, Carignan S, Kang EY, Muller NL, FitzGerald JM.
Miliary tuberculosis. Diagnostic accuracy of chest radiogra-
phy. Chest 1996; 110: 339-42.

2.Puchalski JT, Argento AC, Murphy TE, et al. Etiologies of
bilateral pleural effusions. Respiratory medicine 2013; 107:
284-91.

3.Agarwal R, Aggarwal AN, Gupta D. Diagnostic accuracy and
safety of semirigid thoracoscopy in exudative pleural effu-
sions: a meta-analysis. Chest 2013; 144: 1857-67.

4.Mathur PN, Lee P. Pleuroscopy: a window of “opportunity”. J
Bronchology Interv Pulmonol 2010; 17: 191-2.

5.Kalomenidis I, Rodriguez M, Barnette R, et al. Patient with
bilateral pleural effusion: are the findings the same in each
fluid? Chest 2003; 124: 167-76.

6.Antonucci G, Girardi E, Raviglione MC, Ippolito G. Risk
factors for tuberculosis in HIV-infected persons. A prospec-
tive cohort study. The Gruppo Italiano di Studio Tubercolosi e
AIDS (GISTA). JAMA : the journal of the American Medical
Association 1995; 274: 143-8.

7.Jeon CY, Murray MB. Diabetes mellitus increases the risk of
active tuberculosis: a systematic review of 13 observational
studies. PLoS Med 2008; 5: e152.

8.Jung WJ, Park YM, Song JH, et al. Risk factors for tuberculo-
sis after gastrectomy in gastric cancer. World journal of gas-
troenterology 2016; 22: 2585-91.

9.Huang SF, Li CP, Feng JY, Chao Y, Su WJ. Increased risk of
tuberculosis after gastrectomy and chemotherapy in gastric
cancer: a 7-year cohort study. Gastric Cancer 2011; 14:
257-65.

10.Brassard P, Kezouh A, Suissa S. Antirheumatic drugs and the
risk of tuberculosis. Clinical infectious diseases : an official
publication of the Infectious Diseases Society of America
2006; 43: 717-22.
11.Joshi R, Reingold AL, Menzies D, Pai M. Tuberculosis among

health-care workers in low- and middle-income countries: a

systematic review. PL0oS Med 2006; 3: e494.

12.Perez-Guzman C, Vargas MH, Torres-Cruz A, Villarreal-
Velarde H. Does aging modify pulmonary tuberculosis?: A
meta-analytical review. Chest 1999; 116: 961-7.

13.Negin J, Abimbola S, Marais BJ. Tuberculosis among older
adults--time to take notice. Int J Infect Dis 2015; 32: 135-7.

14.Karstaedt AS, Bolhaar M. Tuberculosis in older adults in
Soweto, South Africa. The international journal of tuberculo-
sis and lung disease : the official journal of the International
Union against Tuberculosis and Lung Disease 2014; 18:
1220-2.

15.Ruan SY, Chuang YC, Wang JY, et al. Revisiting tuberculous
pleurisy: pleural fluid characteristics and diagnostic yield of
mycobacterial culture in an endemic area. Thorax 2012; 67:
822-7.

16.Lin MT, Wang JY, Yu CJ, Lee LN, Yang PC, Group T. Myco-
bacterium tuberculosis and polymorphonuclear pleural effu-
sion: incidence and clinical pointers. Respiratory medicine
2009; 103: 820-6.

17.Choi H, Chon HR, Kim K, et al. Clinical and Laboratory Dif-
ferences between Lymphocyte- and Neutrophil-Predominant
Pleural Tuberculosis. PloS one 2016; 11: e0165428.

18.Bielsa S, Palma R, Pardina M, Esquerda A, Light RW, Porcel
JM. Comparison of polymorphonuclear- and lymphocyte-
rich tuberculous pleural effusions. The international journal
of tuberculosis and lung disease : the official journal of the
International Union against Tuberculosis and Lung Disease
2013; 17: 85-9.

19.Light RW. Update on tuberculous pleural effusion. Respirol-
ogy 2010; 15: 451-8.

20.Zhai K, Lu 'Y, Shi HZ. Tuberculous pleural effusion. J Thorac
Dis 2016; 8: E486-494.

21.Conde MB, Loivos AC, Rezende VM, et al. Yield of sputum
induction in the diagnosis of pleural tuberculosis. American
journal of respiratory and critical care medicine 2003; 167:
723-5.

22.Kirsch CM, Kroe DM, Azzi RL, Jensen WA, Kagawa FT,
Wehner JH. The optimal number of pleural biopsy specimens
for a diagnosis of tuberculous pleurisy. Chest 1997; 112:
702-6.

23.Baumann MH, Nolan R, Petrini M, Lee YC, Light RW, Sch-
neider E. Pleural tuberculosis in the United States: incidence
and drug resistance. Chest 2007; 131: 1125-32.

24.Chakravorty S, Sen MK, Tyagi JS. Diagnosis of extrapulmo-
nary tuberculosis by smear, culture, and PCR using univer-
sal sample processing technology. J Clin Microbiol 2005; 43:
4357-62.

25.Liang QL, Shi HZ, Wang K, Qin SM, Qin XJ. Diagnostic
accuracy of adenosine deaminase in tuberculous pleurisy: a
meta-analysis. Respiratory medicine 2008; 102: 744-54.

26.Sivakumar P, Marples L, Breen R, Ahmed L. The diagnostic
utility of pleural fluid adenosine deaminase for tuberculosis in
a low prevalence area. The international journal of tuberculo-
sis and lung disease : the official journal of the International
Union against Tuberculosis and Lung Disease 2017; 21: 697-
701.

27.Liu YC, Shin-Jung Lee S, Chen Y'S, Tu HZ, Chen BC, Huang



Pleuroscopy for TB Pleurisy 371

TS. Differential diagnosis of tuberculous and malignant pleu- 31.Haridas N, KPS, T PR, P TJ, Chetambath R. Medical Thora-
risy using pleural fluid adenosine deaminase and interferon coscopy vs Closed Pleural Biopsy in Pleural Effusions: A
gamma in Taiwan. J Microbiol Immunol Infect 2011; 44(2): Randomized Controlled Study. J Clin Diagn Res 2014; 8:
88-94. MCO01-04.

28.Willendrup F, Bodtger U, Colella S, Rasmussen D, Cle- 32.Diacon AH, Van de Wal BW, Wyser C, et al. Diagnostic tools
mentsen PF. Diagnostic accuracy and safety of semirigid in tuberculous pleurisy: a direct comparative study. The
thoracoscopy in exudative pleural effusions in Denmark. J European respiratory journal: official journal of the Euro-
Bronchology Interv Pulmonol 2014; 21: 215-9. pean Society for Clinical Respiratory Physiology 2003; 22:

29.Kannan SK, Lin WJ, Teck TS, Azizi AR. Pleuroscopy: early 589-91.

experience in an East malaysian state with high tuberculosis
prevalence. J Bronchology Interv Pulmonol 2009; 16: 250-3.

30.Koegelenberg CF, Diacon AH. Pleural controversy: close
needle pleural biopsy or thoracoscopy-which first? Respirol-
ogy 2011; 16: 738-46.

T B J &5 JR s 8 A M I R RAR A 0 Jik R 38 & Bt
ERIHBEAE K © JAmBIIRE

Awl? seizar? Awe?  FEES A2

TRERERFNS S OB PR
HoRERR CHEFAH 5

wm =

AV B AT — & 85 AR 09 S AT MM BE R Ko M R B B o SR 5B & BF R0 B R AR K 04 5%
] o A i A e A BRI BE AR K d N TE o M s de 2 ARG AZ I RAR R R R o 1
B B I BT S ARG BE T W BEAR AR S TR R 2 09 L o i aMAIE T RlAn BR R AED BT 0 A
BXMBRESIRE - MR R B RTE LA F M RE - BMEBRSE - AR EREY
HRE RN RA R E T -



