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ABSTRACT
Background: As a standard, significant pleural effusion, whether tuberculous
(TB) or not, requires therapeutic thoracocentesis. We tested the hypothesis that
standard anti-TB chemotherapy alone can resolve significant pleural effusion.
Methods: 20 eligible patients with TB pleural effusion of at least 30% of the
hemithorax (10 with moderate-size and 10 with large-size effusion, respectively)
were retrospectively reviewed for radiological resolution of their effusions at
two, six and 12 months after commencement of standard six-month therapy.
Results: The mean percentage resolutions in both groups were comparable (48%
vs 46% at two months; 59% vs 85% at six months; 84% vs 95% at 12 months). The
mean sizes of effusions were also comparable (18% vs 33% at two months; 14% vs
10% at six months; 6% vs 4% at 12 months). Cigarette smoking and Indian ethnicity
were univariately associated with incomplete resolution of effusions.
Conclusion: Standard anti-TB chemotherapy alone appears to be sufficient to
resolve significant TB pleural effusion.   An avoidance of therapeutic thoracocentesis
may reduce the risk of infection exposure or allow better channelling of
resources in certain clinical settings.
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While the treatment of any pleural effusion involves
treating the underlying disease, therapeutic thoracocentesis may be necessary for rapid symptomatic relief
and the prevention of complications resulting from
inadequate resolution, such as pleural thickening or
empyema.1 Tuberculous pleural effusion and pleurisy are
not uncommon and can occur in up to 30% of
tuberculosis (TB) patients in high prevalence regions of
TB and human immunodeficiency virus (HIV).2 While
diagnostic thoracocentesis is often necessary, the role of
therapeutic thoracocentesis in the context of TB has
been recently debated, particularly with the advent of
effective modern anti-TB chemotherapy regimens.

To test this hypothesis in our own local population of
patients, we conducted a retrospective study of non-HIV
TB patients with significant pleural effusion (defined as
having effusion size ≥30% of the hemithorax) who did
not undergo therapeutic thoracocentesis, either at the
time of diagnosis or subsequently during the course of
standard six-month anti-TB chemotherapy, primarily
examining for the percentage resolution and size of
pleural effusions at two, six and 12 months after the
commencement of chemotherapy, and secondarily for
potential clinical-demographic features predictive of
incomplete resolution of effusions (defined as having
≥5% of residual pleural effusions/thickening).

Some have argued that the frequent occurrence of
thickened pleura from TB infection warrants routine
therapeutic thoracocentesis, on the assumption that
residual pleural fluid increases the risk of the development
of pleural thickening with the potential for causing
restrictive lung impairment.3,4 However, recent studies
have also shown that in patients treated with effective
anti-TB chemotherapy, therapeutic thoracocentesis
performed either once5 or repeatedly6 to minimise the
presence of pleural fluid did not influence the presence
or degree of residual pleural thickening or development
of restrictive lung impairment. This is likely due to the
significant resolution of pleural effusions brought about
by effective anti-TB chemotherapy alone.

PATIENTS AND METHODS
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Data collection
All medical case notes from the chest clinics of Tuanku
Jaafar Hospital, Seremban (available from January 2002),
and Port Dickson Hospital, Port Dickson (available from
January 2000), Negeri Sembilan, Malaysia, were
retrospectively reviewed for eligibility until January 2007.
Included were adult patients with confirmed pulmonary
TB with pleural effusion treated with a standard anti-TB
treatment regimen (two months of daily rifampicin,
isoniazid and pyrazinamide with or without ethambutol
or streptomycin, followed by four months of a daily or
three-times-a-week regimen of rifampicin and isoniazid),
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Variables

Entire
group
(n=20)

Pleural effusion size p**
Moderate
(n=10)

Large
(n=10)

Mean age, years
(range)

41
44
(16–70) (23–70)

38
(16–61)

NS

Male

65%

70%

NS

Mean (SD)
weight, kg

52 (7.8) 56 (8.8)

49 (4.7)

0.043

Malay

40%

30%

50%

NS

Chinese

35%

40%

30%

Indian

20%

20%

20%

Current

15%

20%

10%

Past

10%

10%

10%

Unknown

75%

70%

80%

Grade 1

55%

40%

70%

Grade 2

30%

40%

20%

Grade 3

15%

20%

10%

60%

Ethnicity

Figure 1 Schematic diagram of the division of a
hemithorax into tenths, on which the sizes of pleural
effusion are based.

and were followed up for up to one year after the
commencement of treatment.

Cigarette smokers

Excluded were: patients in whom the size of pleural
effusions was less than 30% of the hemithorax; patients
in whom the TB diagnosis was unconfirmed; HIV patients;
patients who received adjuvant corticosteroid therapy;
patients with incomplete treatment or follow-up chest
X-rays; and those whose medical records
were incomplete.

Comorbidity scoring*

Data were collected using a standard questionnaire form
based on the information obtained from the standardised
TB patient folder used across all government hospitals
of the Ministry of Health, Malaysia. Most data that were
collected comprised standard information required by
the Ministry of Health, except for when thoracocentesis
was carried out. For the purpose of this study, we
have assumed that thoracocentesis was not done if
not recorded.

Weight loss

40%

Fever

45%

Outcome measures
The patients were divided into those with moderatesize effusion (defined as ≥30% to <50% of the hemithorax),
and those with large-size effusions (defined as ≥50% of
the hemithorax). The outcomes were mean percentage
resolution of pleural effusions and changes in mean
pleural effusion sizes at two, six and 12 months after the
initiation of treatment, compared with baseline. The
effusion sizes were defined according to tenths of a
hemithorax by virtue of the maximum height occupied
by the effusions (Figure 1).
The first tenth occupies the lowest one-tenth as
demarcated at the upper border by an imagery line
drawn horizontally at the top of the diaphragm. The
other nine-tenths are measured by dividing the rest of
the hemithorax first into thirds and then into further
thirds. Two investigators (LC Loh and BK Lim)
independently evaluated the size of pleural effusions
based on posterioanterior views of chest X-ray hard

J R Coll Physicians Edinb 2010; 40:100–4
© 2010 RCPE

Mean days with
19
23
symptoms (range) (1–156) (1–156)

NS

NS

14
(2–52)

NS

30%

50%

NS

40%

50%

NS

Systemic symptoms

SD = standard deviation
*Comorbidity score:13 1 = no important chronic illness; 2 = moderate/
severe disease of heart, lungs, gastrointestinal tract; 3 = any cancer
(except skin), end-stage renal/liver disease
**Comparing between ‘moderate’ and ‘large’ size group

films. Patients were also divided into those with complete
and incomplete (defined as ≥5% residual pleural
effusions/thickening at 12 months) resolution and
examined for associations with possible clinical and
demographic characteristics.
Statistical analysis
Descriptive analyses are shown for patients studied.
Mean (standard deviation [SD]) percentage resolution
and effusion sizes were calculated and compared between
the moderate-size and large-size effusion groups for
significance in differences using an unpaired t-test at
each time point. Continuous and categorical data from
the groups of complete and incomplete resolution were
studied for potential associations with clinical and
demographic characteristics using an unpaired t-test and
chi-squared test respectively. P values (two-tailed) of
<0.05 were considered significant. All statistical analysis
was performed using SPSS™ Version 11.0 for Windows
and PrismGraph™ Version 3 for Windows.
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table 1 Clinical and demographic characteristics of patients
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table 2 Clinical and demographic characteristics of patients
with complete and incomplete resolution of pleural effusions
Variables

Resolution at 12 months

p**

Complete
(n=15)

Incomplete
(n=5)

Mean age, years (range)

41 (23–70)

44 (16–61)

NS

Male

60%

80%

NS

Mean (SD) weight, kg

51 (5.9)

56 (11.9)

NS

Malay

40%

40%

0.046

Chinese

46%

0%

Indian

6.7%

60%

Current

13%

20%

Past

0%

40%

Unknown

87%

40%

Grade 1

60%

40%

Grade 2

33%

20%

Grade 3

7%

40%

Mean days with
symptoms (range)

11 (1–52)

32 (1–156)

NS

Weight loss

46%

20%

NS

Fever

46%

40%

NS

Ethnicity

Cigarette smokers
Figure 2 Percentage resolution of moderate (n=10) or
large (n=10) pleural effusion after standard chemotherapy
at two, six and 12 months. Data represented are mean (SD).
NS indicates non-significance.

0.027

Comorbidity scoring*
NS

Systemic symptoms

SD = standard deviation
* Comorbidity score:13 1 = no important chronic illness;
2 = moderate/severe disease of heart, lungs, gastrointestinal tract;
3 = any cancer (except skin), end-stage renal/liver disease
** Comparing between ‘complete’ and ‘incomplete’ group

Figure 3 Size of pleural effusions from moderate (n=10)
or large (n=10) effusion groups at baseline, two, six and 12
months after standard chemotherapy. Data represented are
mean (SD). *** Indicates P<0.001; ns indicates non-significance.

RESULTS
The case notes of 91 immunocompetent patients with
TB pleural effusions who were not treated with
therapeutic thoracocentesis were retrieved and reviewed.
Of these, 29 had incomplete records (e.g. missing chest
X-rays) or defaulted follow-up, while another 42 patients
had pleural effusions with a size of <30% of the
hemithorax. Only 20 patients were eligible for the
purpose of this study, with 10 patients in each group of
moderate-size and large-size effusion. Except for two, all
patients had unilateral pleural effusion. The pleural
effusion sizes and changes in these two patients were
identical on both sides and, as such, their data are
analysed as any other patients with unilateral effusions.
Patients were well represented for the three main ethnic
groups in Malaysia, with the majority being middle-aged
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and male with some chronic medical conditions (Table 1).
Except for a lower weight average in the large-size
effusion group, all other clinical and demographic
characteristics were comparable.
Mean percentage resolutions of pleural effusion in both
groups were comparable and not significantly different:
48% vs 46% at two months; 59% vs 85% at six months;
84% vs 95% at 12 months (Figure 2). Initial mean sizes of
pleural effusion in moderate- and large-size effusion
were significantly different (33% vs 61%, p<0.001). At
two, six and 12 months the mean sizes of effusion
between both groups had reduced and were comparable:
18% vs 33%; 14% vs 10%; 6% vs 4%, p>0.05 (Figure 3).
Overall at 12 months, the mean percentage resolution of
all effusion was 89.7%, with a mean effusion size of 5%.
Comparing those with complete (n=15) and incomplete
resolution (n=5), Indian ethnicity and history of cigarette
smoking were univariately associated with incomplete
resolution, although it must be acknowledged that
smoking data were missing for 15 patients (p=0.046 and
0.027 respectively) (Table 2).
J R Coll Physicians Edinb 2010; 40:100–4
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and that the development of residual pleural thickening
does not appear to be influenced by such intervention.

We have shown that TB pleural effusion of significant size
(defined as ≥30% of the hemithorax) can undergo
significant resolution on standard six-month anti-TB
chemotherapy alone by 12 months. The findings were
similar whether the effusions were moderate or large. By
the end of the two-month intensive phase of anti-TB
therapy, the resolution of the pleural effusion was almost
50%, and by 12 months’ follow-up the overall mean size
of pleural effusion was only 5%. In the five patients defined
as having incomplete resolution, their mean pleural size
was only 8%; this group was univariately associated with
cigarette smoking and Indian ethnicity.

It is important to point out that our study did not seek
to clarify whether the pleural effusions were loculated
or not. A recent study by Chung et al.7 shows that early
pigtail catheter drainage with intrapleural thrombolysis
may benefit those with loculated TB pleural effusions,
compared with those with free-flowing pleural effusions.
Their findings suggest that there may be a role for early
therapeutic thoracocentesis if pleural effusions are
loculated, and therefore differentiation between loculated
or free-flowing effusions should be made early during
the course of management.

The sample size of eligible patients turned out to be
small because most patients with our definition of
significant pleural effusions had already undergone
therapeutic thoracocentesis. Because this was a
retrospective study highly dependent on the accuracy of
medical records and availability of X-ray hard films, there
were also many patients who were ineligible because of
the lack of relevant data. However, the cohort could
conveniently be divided equally into those with moderateand large-size effusions, permitting some meaningful
analysis. Furthermore, we were careful to examine a
sample that is relatively homogenous without serious
confounding factors, such as having prescribed oral
corticosteroids or infection with HIV, which are frequently
encountered in TB patients today.

We are unclear as to the clinical relevance of Indian
ethnicity and cigarette smoking in the development of
residual pleural effusion/thickening, although the
detrimental effects of cigarette smoking on airway
mucociliary function and the association of cigarette
smoking with higher risks for smear-positive, cavitating
upper lobe TB disease are well documented.8,9 The
association of lower body weight with the large-size
effusion group may be explained by the presence of a
more aggressive and prolonged TB infection with
consequent greater body mass loss.10 In our cohort of
patients, the size of residual effusion/thickening is small
and very unlikely to cause any restrictive lung impairment
of clinical relevance. However, we had no formal lung
function testing results to prove or refute this.

The findings of our small retrospective study support
the proposition that the current standard six-month
anti-TB chemotherapy is effective at resolving TB pleural
effusions of significant size, and are consistent with the
conclusions of some controlled trials. In a prospective
study of six months’ duration, Lai et al.5 compared 30
patients with TB pleural effusions that were initially
treated with pigtail catheter drainage with another 31
patients treated by anti-TB chemotherapy alone, and
showed that the frequency of residual pleural thickening
was similarly low with no significant impact on lung
function. In another prospective study, Hoheisel et al.6
examined 16 patients who had repeated pleural tapping
over a four-week period, compared with another 16
patients on anti-TB treatment alone. They also showed
that at the end of four weeks the percentage of patients
with absent pleural effusions was 63% and 44%
respectively, and at the end of four months no patients
had pleural effusions or even minimal residual changes
with the exception of one patient who required surgical
pleurectomy for significant pleural thickening. Both
studies concluded that therapeutic thoracocentesis
offers no additional benefit to standard anti-TB treatment

The implication of our findings, together with other
existing evidence, is relevant in today’s clinical practice.
Tuberculosis remains a serious contagious infection that
requires proper infection control measures.The handling
of respiratory secretions, particularly aerosolised
sputum,11 should be minimised and therefore the
avoidance of unnecessary contact from prolonged or
repeated thoracocentesis is probably advisable. The
same holds true in certain resource-challenged areas
where the knowledge that therapeutic thoracocentesis
may not always be necessary may be helpful in allowing
better channelling of medical resources and funding. The
latter is particularly relevant in today’s healthcare era
where the combat of TB remains in the hands of poorerresourced countries.12
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