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ABSTRACT

A prospective, randomized study was designed to determine the effect of corticosteroids, as adjuvant therapy in patients
with Tubercular Pleural Effusion during treatment with ATT. The Present study focuses on to compare the efficiency of
corticosteroids in Tubercular Pleural Effusion when given through various routes and to conclude the optimal route of drug
administration. (Oral/Intra Pleural). The Present study includes to find if there is any correlation between the Pleural fluid

ADA and USG findings at the end of treatment.
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INTRODUCTION

Tuberculous pleurisy is the second most common type of
extrapulmonary tuberculosis [1] and is the most common
cause of exudative pleural effusion in developing countries
(30-60%). According to World Health Organization (WHO)
the estimated prevalence of pleural effusion is 320 cases
per 100,000 people in the third world countries.

Though India is the second-most populous country in the
world, India has more new Tuberculosis (TB) cases
annually than any other country. In 2011, out of the
estimated global annual incidence of 9 million TB cases,
2.3 million were estimated to have occurred in India [2,3].
Hence it is important to consider the possibility of
tuberculosis pleuritis in all patients ~ with anundiagnosed
pleural effusion in India [4]. Despite the availability of
effective chemotherapy for Tuberculosis (TB), significant
morbidity and mortality due to this disease continue to
occur. While multiple factors complicate the therapy for
TB, slow responses to effective antibiotics, especially far
advanced disease, have long hampered clinical efforts
[5,6]. As better anti-mycobacterial agents became
available and clinical responses became more certain, the
often-tardy pace of clinical improvement continued to
frustrate both the patients and the physicians.

According to World Health Organization (WHO)
recommendations, Tuberculous pleural effusion is treated
like Pulmonary Tuberculosis as follows new cases:
Category I regimen: 2 months with 4 anti tuberculosis
therapy (ATT) drugs followed by 4 months with 2 anti-TB
drugs. 2(HRZE)3+4(HR)3 Treatment failure/ Defaulters/

Relapse cases: Category II regimen: 2 months with 5 anti-
TB drugs followed by 1month of 4 anti-TB drugs followed
with5 months with 3 anti-TB drugs. 2(HRZES)3+ 1(H RZ
E)3+ 5(H RE). The local signs and symptoms of TB
Pleurisy are at most totally caused by the host's
inflammatory response to the presence of the
Mycobacterium tuberculosis bacillus [7,8]. Even in
Pulmonary TB, the systemic wasting syndrome associated
with progressive TB is also considered to be related to the
host's inflammatory response, as mediated through
excessive cytokine product ion [9]. Hence it 1s reasonable
to postulate, therefore, that potent anti-inflammatory
agents such as corticosteroids, known to suppress a
myriad of inflammatory responses, may prove effective as
adjunctive therapy in the management of TB Pleurisy.

Concerns regarding the potential adverse effects of
steroids, especially m HIV positive patients exists.
However, high quality evidence on the benefits and
adverse effects associated with steroid use in TB pleural
effusion is limited. There is currently insufficient data to
support evidence-based recommendations regarding the
use of adjunctive steroids in patients with Tuberculous
pleurisy in current generation. Also, the studies on
comparison of effect of steroids when administered
through different routes are limited.

Randomised trials, which are effectively powered to
evaluate both morbidity and mortality are needed. Similar
considerations have prompted investigators to conduct a
range of studies over the past 60 years in the efficacy of
adjunctive corticosteroid usage in therapy for TB. A
perusal of recent reviews of therapy for TB suggests that
this older body of data, especially that addressing
adjunctive use in extra-pulmonary forms like TB pleurisy,
has been largely ignored. And not many studies compare
the benefits of corticosteroids when administered through
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different routes. Early investigations on the effect of
corticosteroid administration on M.tuberculosis infection
were performed on animal models. Corticosteroid
administration markedly enhanced the virulence of M.
tuberculosis in these studies, m which no specific anti-
tuberculous agent was employed [10,11]. When anti-
tuberculosis agents were developed, repetitive studies
suggested that the deleterious effects of corticosteroids
on M. tuberculosis infection were, for the most part,
abrogated when effective therapy. By the 1950s,

anecdotal experience with human corticosteroid therapy
for patients with TB, without anti-tuberculous therapy,
was perilous [12,13], but co-administration of
corticosteroids with anti-tuberculous agents could
improve outcomes [14]. These data were suggestive
enough to prompt the initiation of controlled studies
investigating the utility of adjunctive corticosteroid
therapy for Tuberculosis. In case of TB Pleurisy, studies of
adjunctive steroids for the treatment of Tubercular
Pleural Effusion show conflicting results. Non-
randomised studies done in the preHIV found that
steroids led to more rapid resolution of the effusion and
reduced likelihood of residual pleural thickening and
pleural adhesions [15-20]. In contrast, a critical appraisal
of published studies by Dooley et al. [20] demonstrated
beneficial effects of steroids on acute symptoms but
found no benefit for chronic end points such as fibrosis,
irrespective of the dose. Hence this study was carried out.

MATERIALS AND METHODS

The study on the "Role of corticosteroids m Tubercular
Pleural effusion”, was carried out in the department of
Chest &TB, Sree Balaji Medical College and Hospital,
Chennai, with an aim to determine the efficiency of
corticosteroids in treatment of Tubercular pleural
effusion when administered through different routes.

Study design

The present study was a Prospective Randomized
Controlled Non-Blinded study.

Sample size

A total of 24 patients were enrolled into the study.

Inclusion criteria

¢ Patients in the age group between 15yrs- 70yrs.

e Patients diagnosed with Simple Tubercular Pleural
Effusion, based on clinical, biochemical, radiological
and pathological parameters.

e Patients with a minimal Pleural Effusion of at least
300ml or above in USG.

Exclusion criteria

¢ Cases of smear positive pulmonary tuberculosis.
e Patients with diabetes mellitus.

e Patients with chronic renal failure.

e Patients with chronic Hepatic failure.

e Patients with previous H/O pleural diseases.

¢ (Cases of empyema/ loculated pleural effusion.

¢ Patients with acid peptic diseases.

e Patients on treatment with corticosteroids for any
other disease.

* Patients with HIV serology positive.

¢ Uncontrolled hypertension.

Consent

This study was approved by the institutional Ethics
Committee. An informed written consent was taken from
all the patients enrolled in the study after a proper health
education.

Treatment regimen

Patients were divided into 4 groups in total. All the
groups were treated with Anti-Tubercular drugs as per
RNTCP guidelines and therapeutic thoracentesis was
done until near dryness.

GROUP I: This was considered the control group where
patients (n= 6) were subjected only to Anti-Tubercular
treatment as per RNTCP guidelines and therapeutic
thoracentesis.

GROUP 2: In addition to ATT and therapeutic
thoracentesis patients in group 2 (n=6) were given Oral
corticosteroids in the form of Prednisolone 1mg/kg/day
for first 2 weeks and slowly tapered to 0.5 mg/kg/day for
next 2weeks followed by 0.25mg/kg/day for next 2
weeks followed by 0.1 0mg/kg/day for last 2 weeks.

GROUP 3: In this study group (n=6), in addition to ATT
and therapeutic thoracentesis, 5mg Dexamethasone was
injected into the pleural cavity during every sitting of
therapeutic thoracentesis in all patients [21-24].

GROUP 4: In addition to ATT and therapeutic
thoracentesis patients in group4 (n=6) were given Oral
corticosteroids in the form of Prednisolone lmg/kg/day
for first 2 weeks and slowly tapered to 0.5mg/kg/day for
next 2days followed by 0.25mg/kg/day for next 2 weeks
followed by 0.1 Omg/kg/day for last 2 weeks + 5mg
Dexamethasone was injected into the pleural cavity
during every sitting of therapeutic thoracentesis. All
patients were treated in hospital for at least 10 days and
their state of well-being was monitored on daily basis.

Patients symptoms, vital data, ESR, Weight, blood total
count, Chest X-Ray, USG Chest were recorded at the time
of admission, end of 2 months and at the end of 6 months
and analyzed.

CXR: chest X-ray findings were categorized as

Massive Pleural effusion Non homogenous opacity
higher than lower border of anterior surface of 2nd rib.

Moderate Pleural effusion @ Non homogenous opacity
lower than lower border of anterior surface of 2nd rib
but higher than lower border of anterior surface of 4t h
rib.

Minimal Pleural effusion @ Non homogenous.

CP angle blunting & CP angle >90 degrees.
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No effusion/thickening Sharp CP angle.

The cases in the different treatment groups were
segregated and the radiological clearance based on the
CXR and USG were analysed periodically, thus giving the

Table 1: Ultrasound quantification of pleural effusion.

relation to the amount of overall radiological clearance
among all the 4 groups. These observations are recorded
and categorized as mentioned earlier. Close watch was
kept for any complications of steroid therapy (Table 1).

Quantification Ultrasound visualization Volume estimation (ml)
Minimal Range, one probe 100-500
Moderate Range, two probes 500-1,500
Large or massive Range, three or more probes >1,500
RESULTS next 2weeks followed by 0.25mg/kg/day for next 2

The study on the "Role of corticosteroids 1n Tubercular
Pleural effusion”, was carried out in the Chest & TB
department of Sree Balaji Medical College and Hospital,
Chennai. A total of 24 patients in 4 groups were enrolled
into the study and various parameters were analysed. All
the groups had equal number of subjects (n=6).

GROUP I: This was considered the control group where
patients (n = 6) were subjected only to Anti Tubercular
treatment as per RNTCP guidelines and therapeutic
thoracentesis

GROUP 2: In addition to ATT and therapeutic
thoracentesis patients in group 2 (n=6) were given Oral
corticosteroids in the form of Prednisolone 1 mg/kg/day
for first 2 weeks and slowly tapered to 0.5mg/kg/day for

Table 2: Frequency.

weeks followed by 0.1 Omg/kg/day for last 2
weeks.GROUP 3: In this study group (n=6), in addition
to ATT and therapeutic thoracentesis, 5mg of
Dexamethasone was injected into the pleural cavity
during each sitting of therapeutic thoracentesis in all
patients.

GROUP 4: In addition to ATT and therapeutic
thoracentesis patients in group4 (n=6) were given Oral
corticosteroids in the form of Prednisolone 1mg/kg/day
for first 2 weeks and slowly tapered to 0.5mg/kg/day for
next 2days followed by 0.25mg/kg/day for next 2 weeks
followed by 0.1 Omg/kg/day for last 2 weeks + 5mg
Dexamethasone was injected into the pleural cavity
during each sitting of therapeutic thoracentesis.
Observations are analysed and results are tabulated
below (Table 2 to Table 10, Figure 1 and Figure 2).

Treatment Group Frequency Percent
Group | 6 25
Group 2 6 25
Group3 6 25
Group 4 6 25
Total 24 100
Table 3: Age distribution.
Age Group Frequency Percentage (%)
15-30 9 37.5
31-45 7 29.1
46-60 6 25
61-75 2 8.3
Table 4: Sex distribution.
Sex Frequency Percent
Male 12 50
Female 12 50

Total

24

100
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Table 5: Symptoms at baseline.

Cough 19 79.2
Fever 23 95.8
Breathlessness 17 70.8
LOW/LOA 22 91.7
Chest Pain 20 83.3

Table 6: CXR/USG at the beginning of treatment.

Minimal pleural Effusion 11 45.8

Moderate Pleural effusion 4 16.7
Massive Pleural effusion 9 375

Total 24 100

CXR/USG AT THE BEGINNING OF THE TREATMENT

H MINIMAL PLEURAL
EFFUSION

B MODERATE PLEURAL
EFFUSION

B MASSIVE PLEURAL
EFFUSION

Figure 1: CXR/USG at the beginning of the treatment.

Table 7: Side of lesion.

Side Frequency Percent
Bilateral 1 4.2
Left 11 45.8
Right 12 50
Total 24 100

SIDE OF LESION

mEBILATERAL WLEFT =R - -

Figure 2: Side of lesion.
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Table 8: Frequency of symptoms in each group.

Treatment groups Symptoms
Cough Fever Breathlessness Loa/low Chest Pain
Group 1 N 5 5 4 5 4
% 83.33 83.33 66.66 83.33 66.66
Group 2 N 5 6 5 5 5
% 83.33 100 83.33 83.33 83.33
Group3 N 5 6 5 6 5
% 83.33 100 83.33 100 83.33
Group 4 N 4 6 3 6 6
% 66.66 100 50 100 100
Total N 19 23 17 22 20
% 79.2 95.8 70.8 91.7 83.3

Table 9: Descriptive statistics.

N Minimum Maximum Mean Std. Deviation
Age 24 17 72 38.54 16.1
Pleural Fluid ADA (u/l) 24 36 90 62.13 14.567
Pleural fluid TC (cells/ 24 482 14800 4298 .54 3732.688
cu.mm)

Pulse (per min) 24 60 130 101.5 15.517
Respiratory Rate (per min) 24 22 34 27.42 3.361
Systolic pressure (mm/hg) 24 90 150 117.5 15.393

Diastolic pressure 24 60 90 75 9.78
(mm/hg)
Weight (kgs) 24 30 76 46.88 12.678
ESR (mm) 24 38 150 106.17 24.784
Blood TC (cells/cu.mm) 24 4600 23500 10081.25 5234.642

Table 10: Descriptive statistics for each group atbaseline.

N Mean Std. Deviation
Pleural fluid ADA (u/1) Group 1 6 59.33 17.592
Group 2 6 56.83 9.888
Group 3 6 60.83 15.791
Group 4 6 71.5 13.004
Total 24 62.13 14.56 7
Pleural fluid Tc (cell s/cu. Group 1 6 5797.5 2579.891
Mm)
Group 2 6 1785.33 1249.999
Group 3 6 3881.33 3870.04
Group 4 6 5730 5287.022
Total 24 4298.54 3732.688
Pulse (per min) Group 1 6 90.67 19.906
Group 2 6 99 8.27
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Group 3 6 108.33 11.553
Group 4 6 108.00 15.95

Total 24 101.5 15.517
Respiratory Rate (per min) Group 1 6 25.67 3.882
Group 2 6 26.67 2.066
Group 3 6 2 3.033
Group 4 6 2 3.882
Total 24 27.42 3.361

Systolic pressure (mm/hg) Group 1 6 110 16.733
Group 2 6 111.67 11.69

Group 3 6 123.33 13.663

Group 4 6 125.00 16.432

Total 24 117.5 15.393
Diastolic pressure Group 1 6 71.67 11.69

(mm/hg)

Group 2 6 71.67 9.832
Group 3 6 80 8.944
Group 4 6 76.67 8.165
Total 24 75 9.78

Weight Group 1 6 45 18.111
Group 2 6 47 9.757

Group 3 6 46.83 10.572

Group 4 6 48.67 14.010

Total 24 46.88 12.678

ESR (mm) Group 1 6 109.33 23.619
Group 2 6 112.33 16.99

Group 3 6 99.67 36.031

Group 4 6 103.33 23.721

Total 24 106.17 24.784

DISCUSSION function. Therefore, the intent of treatment is to

Despite the use of effective anti-tuberculous treatment
regimens, the disease still poses serious risks to patients.
In addition to the wuntoward consequences of
overwhelming infection, the inflammatory reaction to
Mycobacterium tuberculosis can result significant tissue
damage. Healing, particularly by fibrous scarring, can
render organs severely damaged and dysfunctional.
Therefore, the long term disabling effects of treated
tuberculosis remain an important challenge. Suppression
of unwanted inflammatory events arising in response to
the infection with M. tuberculosis seems logical.

Tuberculous effusions may resolve and heal without any
long-term sequelae. However, in some instances, the
healing of effusions arises with a legacy of pleural
fibrosis, possibly due to disordered fibrin turnover,
whereby an imbalance between fibrin deposition and
fibrinolysis occurs. Pleural fibrosis can result in clinically
relevant pleural thickening and impairment of lung

foreshorten the acute phase of the disease and to restore
the integrity of the pleura preventing lasting fibrosis and
thickening [2-31].

Hence this study was done in the view to analyse the use
of corticosteroids in TPE as adjuvant therapy if at all any,
1n this modern ATT era and to compare the efficacy of
the same when given through different routes. And our
results are very much promising.

This study had equal number of male and female
subjects, but many studies suggest male predominance in
Tubercular Pleural Effusion. Tubercular pleural effusion
is usually unilateral and the volume of fluid accumulated
is often minimal to moderate size 90. Consistent with this
study 62.5% subjects had minimal or moderate pleural
effusion in our research. In our study only 1 of our
patients (4%) had bilateral effusion and the rest 96% had
unilateral effusion. Out of the 24 patients 12 had right
sided effusion and 11 patients had a left sided effusion. In
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comparison to | ner studies [32] pleural effusion was
more common in right side (55%) than on the left (32%);
In both right and left side effusion were of equal
distribution.

In this study the cell count in the pleural fluid ranged
from 482 to 14800 cells/mm3 with a mean of 4298.54;
Lymphocytic predominance was found in all but 2
patients  (92%) [33-37] demonstrated similar
lymphocytic predominance in 1991 and 1973,
respectively. Pleural fluid ADA levels in the study ranged
from 36- 90 with a mean of 62.13. ADA activity is highest
in the lymphoid tissue. Its activity is 10 to 20 times
higher in T lymphocytes than B lymphocytes [34] stated
that the high ADA activity in tubercular effusion is
because ADA is being locally synthesized by T
lymphocytes within the pleural cavity and thus it 1s a
reflection of a local cellular immune response. This view
was also shared [33,36].Tom Patterson also showed that
high ADA activity of more than 50.0 IU/L in tubercular
effusion. The most common symptom encountered by
our study group was fever (95.8%) followed by
LOW/LOA (91.7%), Chest pain (83.5%), cough (79.2%).
These findings are compatible with the studies done
earlier.

One of the important observations this study was faster
resolution of symptoms in subjects who were treated
with oral corticosteroids. Though there was no
significant difference in the resolution of symptoms
among the groups at the end of the 6 months of
treatment, subjects in group 2 fared better at the end of 6
months and showed faster resolution of symptoms
compared to other groups at the end of 2 months,
followed by Group 4 and 3 (Group 2 > Group 4=Group 3>
Group 1). Similar outcome was obtained by several
researchers even during pre- devised ATT era, notable
being works. Similar conclusions were made in a review
in 2007 which was a meta-analysis on several studies.
Also certain studies on use of intra pleural
corticosteroids showed superior results over control
groups but contradictorily in our study though group 3
fared better than the control group, it was not as good as
Group 2 where oral corticosteroids were only given.

In our study we observed weight was maximum group 2
followed by group 1 at the end of two months, but at the
end of treatment the mean weight gain in Group 1, 2, 4
were same. The weight gain in Group 3 was poor when
compared to other groups. But there was no significant
variation in weight gain among each group at the end of
two months (p=.498) or at the end of 6 months
(p=0.333). Hence the weight gain can also be attributed
to increased appetite caused directly by the steroid
rather than decrease in disease toll. Also, there were no
significant

Variation in ESR among the 4 groups of 2 months and at
the end of 6 months, though group 2 fared better than
other groups. When compared with other studies:
Showed significant decrease in ESR in their studies
[38,39].

In our study resolution of opacity in CXR was termed
when there is radiological clearance from minimal
pleural effusion to CP angle blunting or from CP angle
blunting to no evidence of RPE [since all patients were
discharged with minimal pleural effusion after repeated
thoracentesis]. At the end of two months Group 2 did not
have any patients (0%) with minimal pleural effusion
while Group 4 had 1 (16%). They showed better
resolution of capacity compared to Group 1 and group 3
who still had 50% patients each, with Minimal Pleural
effusion. But no statistical significance could be achieved
(p=0.249). But at the end of 6 months only Group 2
showed better resolution of the effusion compared to
other groups but with negative significance with 5out of
6 patients showing no evidence of pleural thickening/
effusion [0.374]. CXR findings in this study mirrored the
findings of Galarza et al where recipients of
corticosteroids, though had better resolution of
radiological opacity did not have any significant
variation. But certain studies observed contrasting
results.

The most striking finding in this study was the
development of Residual pleural thicke in significant
number of subjects in control group coml]<lfed to the
study groups, at the end of the treatment. Here, Group 2
and Group 4 fared better than other groups.5 subjects
(83.3%) in Group 2 and 4 Subjects (66.66%) in group 4
did not show any evidence of Pleural thickening/effusion
while 3 subjects (50%) developed significant thickening
in the control Group.(p=0.049),while Group 3 had 4
patients with mild thickening.

On comparison with earlier studies: Menon et al had
arrived at similar conclusion, but they did not measure
exact pleural thickening since they were only using CXR
and also they were performed in the 1960s when the
treatment of tuberculosis had not been fully developed.
But other major researchers 20'n '74-&o suggested
otherwise and summarized that the most salutary effects
appeared to be on resolution of acute symptoms (usually
defined as pain, fever, and dyspnea) but corticosteroids
possess no clinically significant efficacy for the
prevention of the chronic endpoint of fibrosis (with
consequent restrictive lung disease). They also confirmed
diminution of radiographically determined persistent
scarrmg m corticosteroid-treated patients, but clinical
correlations were lacking. This contrasting difference
between Indian and Western studies could be due to the
late presentation of the patients and hence late detection
of cases leading to a greater number of patients
developing pleural thickness.

It has been estimated that up to 50° of tuberculous
pleural effusions develop pleural thickening and such
development can cause restrictive lung impairment.
While it is simple and logical to conceive that
corticosteroid improve the clinical outcomes in TB by
suppressing the host-mediated inflammation, direct
evidence for such an effect in humans has proved elusive.
A critical appraisal of published studies demonstrated
beneficial effects of steroids on acute symptoms but
found no benefit for chronic endpoints such as fibrosis,
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irrespective of the dose [29]. Even the most recent
reviews 11,12 stated, on balance, the evidence does not
support the use of steroids in the treatment of pleural
tuberculosis. Collectively, the trials confirm an initial
benefit in rapid resolution of effusion and symptom
control. However, no lasting advantage was found, none
for the development of fibrosis and pleural thickening.

But our study showed that corticosteroids when given as
adjuvant therapy in treatment of Tubercular Pleural
Effusion along with ATT as per RNTCP guidelines has
significant effect not only in improvement of acute
symptoms but also in preventing complications and
chronic endpoints like Pleural Thickening.

Thwaites et al have put forward an interesting hypothesis
to explain the clinical benefit of corticosteroids in TBM.
They observed that treatment-limiting adverse events
that necessitated a change in ATT were less common in
the corticosteroid arm, and such changes in ATT were
independently associated with death on multivariable
analysis. Based on these finding s, they proposed that
"dexamethasone may improve outcomes by reducing the
frequency of adverse events that necessitate: a change in
the antituberculosis drug dose or regimen, severe clinical
hepatitis, in particular” This hypothesis needs
verification in future studies to -find its association with
TPE also. This suggests that the absorption of systemic
corticosteroids by the pleura through systemic blood
supply might be a major positive factor in favour of oral
corticosteroids, = whereas the locally instilled
corticosteroids might not get absorbed properly into the
systemic circulation as the exudative fluid hinders proper
drainage as well as prevents direct absorption through
the capillaries due to increased oncotic pressure as a
result of increased pleural fluid protein.

Also, this might be due to insufficient dose of intra
pleural Dexamethasone, which would be a major factor
considering the drug interaction with Rifampicin. Though
Hydrocortisone equivalent dosage was given, there are
no sufficient data regarding dosage of intra pleural
Dexamethasone. Another important finding in this study
was the positive correlation between Pleural fluid ADA
and pleural thickening in USG at the end of treatment
more than half of the subjects with Pleural fluid ADA -
rn-.de’ than 50 1/U developed Pleural thickening, but
analysis cannot be made since subjects received 4
different treatment which could have altered the course
of the fibrosis process. Among the groups Group 4 had all
the patients in Category II (100%), while Group2 and 3
had 5 patients each (83%) while Group 1 had 4 patients
(66%) in category II.

Here subjects with ADA higher than 50 1/U were more
prone to develop pleural thickening than subjects with
ADA lesser than the cut off level. Within the groups,
Group 2 and Group 4 fared better with a smaller number
of patients developing pleural thickening [1 out of
5(20%) and 2 out of 6(33%)] respectively, in spite of
having more patients in Category I I [5 out of 6(83%) and
6 out of 6(100%)] respectively.

Whereas in Group 1 and Group 3 significant number of
patients developed pleural thickening, 4 out of 4(100%)
p=0.050 and 4 out of 5(80%) p=0.050] respectively, in [4
out of 6(66%) and 5 out of 6(83%)] patients falling
under Category I I respectively. In comparison with other
studies: Extremely limited data are available regarding
this study. Uskul B et al in 2005 found significant
correlation between Pleural fluid ADA and pleural
thickening in a study on 21 TPE patients and have
suggested that immunological mechanism might also
play a role in the development of pleural thickening.
Especially statistically significant difference between two
groups in ADA2 levels suggesting that activated T
lymphocytes play an effective role in the development of
pleural thickening as found by another study 106 that the
inflammatory changes caused by M. tuberculosis in the
pleural cavity effectively stimulate the production of
ADAZ2. Hence based on the inference of these studies and
our study results we suggest that high levels of ADA in
more individuals might have played a role in increased
incidence of Pleural thickening in Group 3 and Group 4
than Group 2 in spite all 3 groups were subjected to
corticosteroid therapy in one form or the other.

There had been some limitations in this study. First being
the small number of the study population. Secondly the
detection of pleural thickening was done by
ultrasonography of thorax and there could have been
some bias or inter-observer variations among the
radiologists, and we did not assess the patients with
pleural thickening beyond six months. We did not include
any tool for objective assessment of improvement in
symptoms. Third, PFT was not done to assess if there was
any restrictive pattern in people with Residual Pleural
Thickening. Also, Randomization within groups based on
severity of the effusion would've yielded even more
better results [40,41].

CONCLUSION

We conclude that the most effective route to administer
Corticosteroids will be through Oral route as it gave
better results over Intra pleural as well as Oral and intra
pleural combined. Though the level of pleural fluid ADA
positivity for TB 1s set at 40 1/U we suggest
administering of corticosteroid in patients with a pleural
fluid ADA of more than 50 1/U would be beneficial as
that group of people are more prone to develop residual
pleural thickening. We believe our findings are useful 1n
practicing evidence-based medicine and provide
preliminary benchmark data for further larger
prospective studies in our country with a huge burden of
tuberculosis.
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