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Abstract

Introduction: Tuberculosis (TB) and malignancy are the most common
causes of exudative pleural effusion (PE) in our country. Despite the
development of new diagnostic methods, closed pleural biopsy and pleural
fluid analysis remain the most common ways of establishing diagnosis of
tuberculous or malignant PE.

Objective: The objective of the study was to determine the validity of pleural
fluid protein in differentiating tuberculous from malignant pleural effusion
keeping histopathology as gold standard.

Methodology: The cross sectional validation study was carried on patients
referred from in/out door patient departments. Total duration was 6 months,
from 1% January 2017 to 31* June 2017. Those patients fulfilling inclusion
criteria were subjected to Abrams needle biopsy after taking informed written
consent according to standard protocol and pleural tissue was examined by
one histopathologist In order to know the signicanct difference of pleural fluid
protein level between tuberculous and malignant PE, three categories were
madei.e. category-A (3-4 g/dl), Category-B (4-5 g/dl) and Category-C (>5 g/dI).

Results: Among total number of 179, males were 114 (63.69%) and females
were 65 (36.32%). Age limit was from 15 to 80 years. 60.9% were tuberculous
and 39.1% were malignant PE. Among malignant PE the primary were 20
(11.2%) and secondary were 50 (27.9%). Tuberculous PE was more common in
younger age group while malignant PE in older age group 88 (49.2%) of the
patients were falling in category A, 59 (33%) in category B, and 32 (17.9%) in
category C.

Conclusion: Plural fluid total protein level is a valuable tool in reaching to the
diagnosis of suspected tuberculous or malignant pleural effusion provided it is
used in addition to the adequate clinical scenario.
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Introduction

the mechanisms of pleural fluid production and
resorption.? In contrast, exudates reflect the presence

leural effusion (PE) is common' clinical

problem both in developed and developing

countries and presents both to respiratory and
non-respiratory specialists.

The first step in the etiological investigation of a
pleural effusion is to determine whether the effusion is
a transudate or an exudate. Transudates reflect the
presence of systemic disease with repercussions on
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of primary pleural disease and require etiological
investigation.3 So in cases with transudate PE, the
diagnosis is usually made without any difficulties but
exudative PE requires careful differential diagnosis
that includes tuberculosis (TB) and metastatic
cancers, which are often found to be the cause in a
large number of patients.”® Disease in any organ can
cause exudative PE through a variety of mechanisms
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including infection, malignancy, immunologic
response, lymphatic abnormality and noninfectious
inflammation.’

The Annual prevalence rate of exudative PE is 9% in
hospitalized patients in tertiary level teaching hospital
at Peshawar, Pakistan.’

Like many areas of the world, tuberculosis (TB) and
malignancy are the most common causes of
exudative PE in our country. Although TB is the most
common cause of exudative PE but in regions with a
low prevalence rate of TB, and also in patients aged
over 60 years, malignant diseases should be
considered the most probable cause, although in
older patients a reactivation of previous TB may also
present as exudative PE.*"°

The gold standard for diagnosis of pleural tuberculo-
sis is the identification of Mycobacterium tuberculo-
sis in pleural fluid or tissue'' however, in clinical
practice this identification is problematic because of
the low identification rate of the bacillus (less than
30% in pleural fluid and approximately 50% in the
pleura) and the slow growth of mycobacterium in
culture (about 60 days)."

At present, several tests are of great interest for
diagnosing tuberculous pleural effusion such as
ADA" interferon,” lysozymez,'"* the polymerase chain
reaction,” and specific ¢ antibodies."® Lymphocytic
predominance in pleural fluid is the rule in tuberculous
effusions.'”However, the tests mentioned above need
specific and/ or expensive equipment that is not
available in most laboratories particularly in
developing countries.

18,19

Closed pleural biopsy''® and pleural fluid analysis®
remain the most common ways of establishing
diagnosis of tuberculous or malignant PE.

In our setting due to lack of awareness, expertise and
financial constraints, simultaneous pleural biopsy
along with pleural fluid protein level is not routinely

Table 1: Age wise distribution of study cases

practiced. Mostly pleural fluid protein, total cell count,
different cell count and occasionally lactic
dehydrogenase are measured to differentiate
between transudative and exudative PE and most of
the exudative PEs are then treated as tuberculous PE.

This study was aimed to explore the role of pleural
fluid protein in differentiating tuberculoses from
malignant PE.

Objective

The objective of the study was the validity of pleural
fluid protein to differentiate tuberculous from
malignant pleural effusion keeping histopathology as
gold standard.

Methodology

This cross sectional validation study was conducted
on 114 patients at Lady Reading Hospital Peshawar
from 1* January 2017 to 31* June 2017. All patients
with pleural effusion coming to Pulmonology unit from
out patient department (OPD), emergency
department or private clinics were evaluated.
Detailed history and clinical examination was carried
out.

Patients with exudative pleural effusion were
subjected to Abrams needle biopsy after taking
informed written consent. The biopsy specimen was
sent for histopathological examination. The biopsy
report was collected and recorded on the structural
proforma designed for the study. For control of
confounding variables, following steps were taken

(@) One standard laboratory was used for pleural
fluid analysis and pleural tissue will be examined by
one histopathologist

(b) Pleural biopsy was done by the researcher
himself and only one standard Abrams needle be
used for collection of pleural tissue.

(c) Standard tubes/bottles with standard chemicals

Biopsy

Age -

Tuberculous Malignancy Total
< 20 years 11 (10.1%) 1(1.4%) 12 (6.7%)
20-40 67 (61.5%) 5(7.1%) 72 (40.2%)
41-60 22 (20.2%) 45(64.3%) 67 (37.4%)
61-80 9 (8.3%) 19(27.1%) 28 (15.6%)
Total 109 (100.0%) 70(100.0%) 179 (100.0%)
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were used for transport of all specimens to the
laboratory

Those patients fulfilling inclusion criteria were
enrolled in the study after taking informed consent.
Baseline clinical data like age, sex etc including the
pleural fluid protein level was collected and entered
into the proforma.

In order to know the significant difference of pleural
fluid level between tuberculous and malignant pleural
effusion three categories were made i.e. category-“A”
having pleural fluid protein level ranges from 3-4 g/dl,
Category-“B” having range from 4-5 g/dl.,Category-
“C” having range from >5 g/dl.

Table 2: Gender wise distribution of study cases

Results

A total of 179 patients were included in our study.
Gender distribution shows that 114 (63.69%) patients
were male and 65 (36.32%) patients were female.

Age rang was 15-80 years. Most of the patients were
in the age group of 20-60 years, in which majority were
tuberculosis

57 + 13.13 SD years. Tuberculosis PE was common in
younger age group while malignant PE, as expected,
in older age group (Table 1)

Gender wise distribution shows that TPE is
significantly common in male (p=0.036) (Table 2).

Biopsy
Gender
Tuberculous Malignancy Total
Male 76 (69.7%) 38(54.3%) 114 (63.7%)
Female 33(30.3%) 32(45.7%) 65(36.3%)
Total 109(100.0%) 70(100.0%) 179(100.0%)

Biopsy result was analysed as n=109 (60.9%) of cases
were tuberculous PE and n=70 (39.1%) were
malignant PE.

Tuberculous vs. Malignant PE (pleural biopsy
result)

Malignant PE was analyzed and 20(11.2%) patients
were malignant mesothelioma, the primary malignant
pleural disease and 50 (27.9%) were metastases to
pleura.

The categories of pleural fluid protein were analyzed
as 32 (17.9%) of patients were having pleural fluid
protein level of category “A”, 59 (33%) were in the

category “B” and 88 (49.2%) of the patients were
having protein level in the category “C” The sensitivity
and specificity of pleural fluid protein of various
categories was analysed as that at category “C” the
sensitivity was highest while for the category “A” the
sensitivity was the lowest. (Table 3) The positive (PPV)
and negative predictive (NPV) values were analysed
for the three categories of pleural fluid protein as that
PPV was lowest for category A having value of 2.7%
while NPV was 58.57%. For category B, PPV was
26.6% while the NPV was having value of 52.87%. The
PPV was highest for category C reaching to the value
73.4% similarly the PPV was also highest in this
category reaching to the value of 88.57%.

Table 3: Sensitivity versus Specificity of plural Fluid Protein

Categories Sensitivity Specificity
C 100.000 0.000
B 97.200 41.430
A 73.30 90.600
Discussion imaging characteristics (volume and location of fluid),

A systematic approach to the classification of pleural
effusion permits the diagnosis of a large number of
pleural diseases, especially when considering the
high incidence of tuberculosis and cancer in Pakistan.
Diagnostic exploration is based on the analysis of
clinical variables (gender, age and symptoms),

and laboratory (biochemical and cytological) data.

The distinction between tuberculous and malignant
pleural effusions poses a diagnostic challenge to the
physician. This is mainly due to the large proportion of
cases in which no confirmatory diagnosis of pleural
tuberculosis is achieved by microbiological methods,
and the sensitivity of cytological studies for
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malignancy is inadequate. Closed needle biopsy of
the pleura is more useful than pleural fluid in
establishing tuberculosis as the etiology of the
effusion, but for malignant effusions adds little
diagnostic yield to fluid cytology alone.”

Tuberculosis and malignancy are the most important
and commonest causes of lymphocytic exudative
pleural effusion. But the ratio is different in developed
and developing countries.

In areas where the tuberculosis is not prevalent, MPE
is more common than TPE.

In a study, conducted in Spain (2003)*on 392 patients
73% cases were MPE and 27% were TPE.

Similarly another study which was carried out in
Thailand on Lymphocytic exudative pleural effusion
showed that 40.6% of cases were MPE, 37.2% were
TPE and 22.3%were nonspecific pleuritis.”

In areas where tuberculosis is prevalent, TPE is more
common than MPE as shown in a study19 conducted
in Brazil on 326 patients. TPE cases were 55.9% while
MPE were 44.1% of total cases.

Many studies carried out in our country have shown
the fact that tuberculosis is the leading cause of
lymphocytic exudative pleural effusion followed by
malignancy. Javaid A et al* conducted a study, in
collaboration with Pakistan Medical Research
Council, on patients with. Lymphocytic exudative
pleural effusion. Out of total 150 patients, 45% were
Tuberculous PE, 24% malignant PE and 31% were
cases of chronic non specific pleuritis.

Another local study’ from Peshawar carried out on 74
patients who underwent percutaneous pleural biopsy,
showed that 52.71% were cases of TPE, and 18.91%
were MPE.The pleural biopsy yield was 71.62%.

Similarly in the study” of Rizwan M, tuberculous
pleural effusion was the commonest cause of
lymphocytic exudative PE (75%) followed by MPE
(22.5%).

Our study also showed the fact that TPE was
commoner than MPE, accounting for 60.9% of total
cases. Rest of cases (39.1%) was malignant PE.

Age has also been an important complementary
variable while deciding about tuberculous or
malignant PE.

In our study the TPE was commoner in younger age
group than MPE, which was more in older age group.
The mean age for TPE was 35.8+ 15.43SD while 57 +
13.13SD was the mean age for MPE. Our findings were
comparable with the international studies.

Porcel JM et al (2003) reported in their study,” the
mean age of 30 years (range 22 - 40) in TPE while the
mean age was 68(58 - 76) years in MPE cases.

Antonangelo et al”’reported in their study that patients
with tuberculous PE were significantly younger than
those with MPE. The mean age was 36 years in
tuberculous while in malignant PE the mean age was
58 years.

With respect to gender, it is known*that men are more
predisposed to both tuberculosis and lung cancer,
though the incidence of cancer has been increasing
among women over the last few decades.

The predominance of females among patients in MPE
was observed in our study. This finding is in contrast
to international epidemiological data. This bias is
easily explained by the tertiary character of our
hospital, which is a referral center for cancer with
pleural involvement, particularly that secondary to
breast Cancer.

Closed pleural biopsy with Abram needle is the main
diagnostic tool in exudative pleural effusion in our
country and in this regard national and international
studies are available showing different diagnostic
yield for TPE and MPE. In the study of javaid et al,”* the
diagnostic yield was 69%. 45% cases were tubercu-
lous and 24% malignant PE. Magsi,1 JA et al reported
60% diagnostic yield. Fishman AP et al” reported 40%
diagnostic yield in their patients. Baum GL et al®
reported 51% diagnostic yield in their Meta analysis of
14 studies including 2893 patients. In the study of
Heidri et al,” the diagnostic yield was 70% for TPE and
54% for MPE.

In developed centers various parameters are used for
differentiation between tuberculous and malignant PE
including (PV) pleural viscosity; (CRP) C-reactive
protein ;(CEA) carcinoembryonic antigen; (IL)
interleukin; (IFN): interferon; (VEGF): vascular
endothelial growth factor; (TNF) tumour necrosis
factor and pleural fluid T-cells but no national study
has been done on any one of them understandably
due to lack of afford ability and availability. Keeping in
view these limitations, the total pleural fluid protein
was utilized in the present study. It is cheaper, easily
available and routinely done in PE cases. This study is
the first ever study across the country focusing on the
utility of total pleural fluid protein for discrimination
between tuberculous and malignant PE.

In our study we showed that pleural fluid protein level
was higher in TPE than MPE and the difference was
statistically significant at >5g/dl (category “C”). At
<4g/dl (category “A”), the MPE was commoner than
TPE and the differences was significant. These
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findings were consistent with international data.

Porcel-perez JM et al (2004)” reported that 73% of
TPE were having pleural fluid protein level >5g/dl.This
value was the cutoff point for considering tuberculous
etiology of the lymphocytic exudatve PE.

In another Spanish study conducted on 105 patients
of TPE, 57% of patients showed pleural fluid protein
level above 5g/dl.”

Antonangelo et al (2007) reported higher protein level
in TPE than MPE. The protein level was 5.3+0.8g/dl in
Tuberculous PE while 4.2+1 was the level in MPE. The
difference was statistically significant.”

Along with other laboratory parameters, protein level
was utilized for discrimination between tuberculous
and malignant PE. The same findings were found in
the study conducted by Liam et al (2000) on patients
having tuberculous or malignant PE.”

Melo et al proposed 4.5g/dl as cutoff value for
diagnostic presumption of TPE.*

Porcel JM et al (2003) reported protein level of 5.4 g/dI
in tuberculous while the level was 4.2g/dl in malignant
pleural effusion.The difference was statistically
significant.”

Conclusion

Despite the development of advanced investigatory
tools in developed countries, the diagnosis of
tuberculous or malignant PE has been challenging
These two etiologies still remain the most common
causes of undiagnosed lymphocytic exudative PE.

Due to lack of modern and costly investigations,
closed pleural biopsy is the main stay of diagnosis in
our country but the yield is not high. Due to these
limitations total pleural fluid protein, in addition to
adequate clinical picture, can be used in decision
making to differentiate between tuberculous and
malignant pleural effusion
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