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Abstract

Introduction: Pulmonary tuberculosis (PTB) is the most common type and it constitutes more than 80% of the total cases of tuberculosis with
significant morbidity and mortality. About 40 % of treated cases of PTB have residual radiological opacity.

Aim: The present study had been undertaken to correlate the clinical and radiological profile of sputum positive pulmonary tuberculosis with
radiographic sequalae after treatment.

Materials and Methods: In this prospective observational study demographic profile, bacterial load, duration of symptoms of sputum smear
positive pulmonary tuberculosis cases were recorded. Clinicodemographic parameters, Chest x-ray abnormalities, TIMIKA score and additional
scores using area of involvement and cavity status were recorded in a structured template at the beginning and end of treatment. Treatment
failures or those lost to follow up were excluded from the residual analysis of the study. The analysis was done using the BlueSky Statistics
software (Open version) and R software. The Chi-square test and Fisher exact test to measure of association between attributes. The relationships
were examined by regression analysis, after establishing the significance of individual variables using univariate test.

Results: Of 132 subjects 99 were evaluated for residual radiographic lesions. The average duration of symptoms was 6 weeks. Reticulonodular
opacity and or consolidation predominantly upper lobes was most common initial presentation that showed complete resolution in more than
90% cases. There was overall significant reduction in area scores. Residual fibrosis was seen in 62 % cases. Multivariate analysis showed high
odds ratio for some of the attributes.

Conclusion: High area score, age more than 40, high AFB score, and longer duration of symptoms are more likely to end up with residual
radiographic lesion after successful completion of therapy.

Keywords: Chest x-ray, Pulmonary tuberculosis; Residual radiographic lesion; Reticulonodular opacity; Sputum

Abbreviation: TB: Tuberculosis; PTB: Pulmonary Tuberculosis; RCTs: Randomized Controlled Trials; CXR: Chest X-ray; DSTB: Drug-Sensitive
Tuberculosis; AFB: Acid-Fast Bacilli

Introduction
tuberculosis spreads via inhalation route. Once in alveoli, bacilli
Tuberculosis (TB) is a communicable disease that is a major . . . . .
are either ingested by macrophages and eradicated or it multiply
cause of ill health, one of the top 10 causes of death worldwide .
to produce local damage and spread to regional lymph node

and the leading cause of death from a single infectious agent [2]. Chest radiograph is a useful tool when applied as part of a

(ranking above HIV/AIDS). The TB incidence rate at national
level varies from less than 5 to more than 500 new and relapse
cases per 100 000 population per year. Globally, 7.1 million The chest x-ray presentation (extent of involvement) at
people with TB were reported to have been newly diagnosed and ~ diagnosis of pulmonary tuberculosis patient is varied. The
notified in 2019 [1]. Pulmonary TB is the most common typeand  chest X-ray (CXR) findings in drug-sensitive tuberculosis
it constitutes more than 80% of the total cases. Mycobacterium (DSTB) may be categorized broadly into parenchymal disease

systemic approach in the evaluation of Pulmonary tuberculosis.
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(consolidation, cavitation, nodular and military patterns);
pleural disease (thickening, calcification, effusion); and lymph
node disease. These CXR abnormality might heal with complete
resolution of pleural/ parenchymal/ mediastinal lesions or with
residual fibro-bronchiectatic changes/ cavitation/ calcification
for parenchymal lesion; pleural thickening and calcification
for pleural disease and residual nodes or calcification for
mediastinal and hilar nodes [3]. Thus, in addition to their role in
diagnosis, serial radiographs are preferred by many physicians
in monitoring treatment response. However, this tool can be
misleading for assessing the progress and outcome of treatment
because of the wide spectrum of radiographic responses among
TB patients under treatment. About 40 % of treated cases
have residual radiological opacity [4]. Pulmonary parenchymal
lesions show more residual lesions (67%) than pleural (23%)
and mediastinal lesions (9%).

Moreover, patients with residual disease have increased
chances of getting repeat treatment for tuberculosis if presented
even with some non-tubercular respiratory illness in future. The
factors that determines the possibility of residual lesions has
not been studied. Several methods were devised for predicting
the radiological outcome in various TB treatment trials, such as
those described by the Madras TB Chemotherapy Centre in 1960,
Simon in 1966 and the National TB and Respiratory Disease
Association of the USA in 1969 [5-7]. Despite this, no system
has been validated in predicting outcome. Further studies are
needed to explore factors that make an individual susceptible to
residual lesions as compared to another. This might pave way for
research/ intervention in future research to prevent it. Disease
severity at the onset of treatment might be one such factor.
However, this needs standardization for assessment of severity
for the purpose.

Randomized controlled trials (RCTs) and observational
studies in adults with TB illustrate lack of standardization in
the grading of radiological severity, with each of these studies
utilizing different non-validated investigator generated systems
to grade CXR severity [8-10]. Anna P Ralph et al. [11] devised
a simple, validated method for grading CXR severity in adults
with smear-positive pulmonary TB (Timika CXR score) that
correlates with baseline clinical and microbiological severity

and response to treatment, and is suitable for use in clinical
trials [11]. This Timika CXR score proposal has been recently
studied in south Indian population by Chakraborti et al. [12] and
found to be useful [12]. Present study proposes to evaluate the
clinical and radiological profile of sputum positive pulmonary
tuberculosis (PTB) cases and its association with the residual
CXR abnormality in treatment cured patients.

Methods
Setting and design

This prospective observational study was carried out in
Department of Radio-diagnosis, Department of Tuberculosis and
Respiratory diseases of a tertiary care hospital. The study was
approved by institutional review board and institutional ethics
committee (20/18).

Sample size

Extensive literature search was done to find out research
articles relating X-ray findings at onset of treatment to findings
at completion of treatment. All treatment naive patient’s sputum
positive pulmonary tuberculosis during a study period of 12
months, reporting at outpatient department of this institute,
fulfilling the criteria and giving consent for study were included
in the study.

Study population

Treatment naive pulmonary tuberculosis sputum smear
positive cases registered under Category I of Revised National
Tuberculosis Control Program guidelines. Known case of
long standing diabetes, chronic obstructive airway disease,
Malignancy, Pneumoconiosis, any other chronic respiratory
illness, previous history of antitubercular treatment and HIV
reactive patients were excluded from the study. Detailed clinical
history and investigations were recorded. Density of acid-
fast bacilli (AFB) in the sputum was graded as 1, 2 or 3+ (AFB
Score) according to standard protocols. Chest x-ray PA view was
evaluated at the time of TB diagnosis and at the end of treatment.

X-Ray Evaluation

Structured reporting template was prepared (Table 1) using
the predefined nomenclature.

Table 1: Structured Reporting form for Chest X-ray in pulmonary tuberculosis.

Reported by: Dr Date:
Name of patient - 2. Patient Age (Years) / Sex(M/F) -
ID - 4. Any visible Marker on film:

Is chest X-ray Abnormal (Yes-1; No-0)

Miliary Mottling Present (Yes-1; No-0)

Cardiomegaly Present (Yes-1; No-0)

| N | O |UT | W=

Pleural Pathology (Yes-1; No-0)

8.1 Side

Right Pleura Left Pleura
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8.2 Fluid (No, Mild-1; Moderate-2)
8.3 Calcification (Y-1; /N-0)
8.4 Thickening (Apical-1; CP angle-2; Mid-3)
8.5 Encysted (Y-1; /N-0)
9 Nodal Disease Yes No
9.1 Present in Right Hila Left Hila Right Paratracheal | Left Paratracheal
9.2 Calcification (Punctuate-1; Dense-2)
9.3 Luminal Compromise (yes-1; No-0)
10 Lung Parenchymal (Yes-1; No-0)
Zone RU RL LU LL
10.1 Normal
10.2 Reticulonodular shadow (Y-1; N-0)
10.3 Collapse / consolidation (Y-1; N-0)
10.4 Bronchiectasis (Y-1; N-0)
10.5 Fibrosis (Y-1; N-0)
10.6 Calcification (Y-1; N-0)
10.7 Small cavity less than 4 cm (Y-1; N-0)
10.8 Large cavity
10.9 Cavity with fluid level
10.1 Cavity with fungal ball
10.11 Area score without cavity (max 25)
11 Total area score with any cavity consideration (add 40)
12 Total area score with large cavity consideration (add 40)
13 Total area score without cavity consideration
14 Any other note

Glossary of terms used

a) Lungzones were divided into upper and lower zone by
the ipsilateral hilar level. Area percentage shall be stated in
comparison to total area of zone by eyeballing: RU/ LU/ RL/
LL with a maximum score of 25 for each segment. To calculate
percentage of affected lung, visual estimation of the extent of
opacification, cavitation or other pathology as a percentage
of visible lung was made; dense opacification of a zone was
graded as score of 25, while the patchy opacification within
a zone attracting scores <25 depending on opacification
extent.

b) Cavity: at least 50% of wall is visible and size > 1cm,
size will be taken as maximum diameter rounded to nearest
0.5cm. Size less than 4cms in maximum diameter are
categorised as small cavity. In case of multiple cavities in one
zone cavity then largest cavity should be measured. Cavity:
cavity if overlapping in two zones then it should be counted
in zone where more than 50% but for measurement of lung
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area involvement calculation it should be considered on its
appearance in each lobe separately.

c) Consolidation: lobar/ segmental uniform homogenous
opacity with or without air bronchogram.

d) Bronchiectasis: cysts/ tram
appearance

line/ honeycomb

e) Miliary: uniform sized <3mm shadow seen in multiple
zones

f)  Nodules: shadow > 3mm up to 3cm with well-defined
margin

g) Reticulonodular infiltrates: Patchy merging nodules/
clusters with some reticular pattern.

h)  Volume loss: collapsing anatomical outlines

i)  Fibrosis: streaky shadows with some architectural
distortion
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j)  Lymphadenopathy: lobular soft density, focal
narrowing of airway is seen to be noted. Both hila should be
equal size and density with v point on left at 1 cm above right
or at least at the same level. Enlargement should be bumpy/

nodular/lobular, and vessels should not continue.
k)  Calcification: extremely dense opacity

1) Pleural effusion: encysted: loss of normal crescent /
bulging fluid outline.

m) No effusion; Mild: (<500ml) Horizontal limb of
crescent has not reached the level of highest point of dome
of diaphragm; Moderate: anything more than mild (>500ml).

Observations were coded numerically (binomial/ ordinal).
The format was tested with 20 tester chest radiographs by 5
observers (1st,2nd and 3rd year radiology resident, one senior
resident in radiology and one senior resident in pulmonary
medicine). The result showed significant for level of agreement
for all attributes (0.6-1) and the template was used for recording
CXR findings in subjects. Area CXR score (TIMIKA Score) was
calculated as proportion of total lung affected (%) + 40 if large
cavitation (>=4cms) present was calculated for each subject [11].
Additional scores without cavity consideration based on area
percentage only; as well as score with any cavity consideration
where mere presence of cavity irrespective of size were assigned
a value of 40 that was added in area score were also calculated.
Chest x-ray PA view was evaluated at the time of TB diagnosis
and at the end of treatment. X-ray abnormalities were recorded
as per schedule by radiologists of experience over 10 years who
were blinded to bacteriological and clinical parameters and
treatment outcome.

Variables

Following variables were considered as the possible
predictors for residual lesions on CXR in our study: Age, Sex,
Duration of symptoms before start of treatment, AFB Score,
Pleural disease, Nodal disease, Parenchymal disease, area score
and cavity status.

Outcome measure

The primary outcome measures at the end of therapy
was treatment cured patient with no residual radiographic
positivity at the end of therapy. Residual lesions were recorded
as parenchymal Fibrosis, calcification, cavitation, pleural

Table 2: Clinico-demographic profile of subjects. (N=132).

thickening, and mediastinal/ hilar residual adenopathy. Cases
which were defined as treatment failure as per RNTCP guidelines
after intensive phase of therapy, or those lost to follow up were
excluded from the study.

Statistical analysis

The X-ray findings were objectivized as numerical scores
for individual variates (continuous, ordinal, or binomial scale as
applicable). These numerical values were entered into Microsoft
Excel sheets and for subsequent analysis using the BlueSky
Statistics software (Open version) and R software. All statistics
were two-sided with p-values less than 0.05 indicating statistical
significance. The quantitative data were recorded as mean *
SD or median with IQR. Shapiro Wilk test is used for normality
checking, then we will apply parametric test or non-parametric
test, as applicable.

In the parametric test, we will use t-test for testing of mean
difference, and the F test for ANOVA, also in the non-parametric
test, we will use Wilcoxon rank-sum test, and the Kruskal-Wallis
test, as applicable. Qualitative data were recorded in frequencies
and proportions. For the analysis, used the Chi-square test and
Fisher exact test to measure of association between attributes.
The relationships between sputum findings, clinical findings, and
radiological scores would be examined by regression analysis,
after establishing the significance of individual variables using
univariate test.

Results

132 subjects qualified the inclusion criteria and recruited in
the study of which 99 were evaluated for residual radiographic
lesions at the end of completion of therapy as per the criteria
laid down. The flow chart of the study population is given in
(Figure 1). The clinicodemographic profile of the subjects are
summarized in (Table 2). 86 (65% of subject) were male as
compared to 46 (35 %) females. Majority of cases did not give
history of contact. However, the duration of symptoms before
reaching the facility for treatment are evenly distributed around
the mean duration of 6 weeks. The radiographic spectrum
of sputum positive pulmonary tuberculosis cases has been
presented in (Table 3). Majority of cases showed abnormal chest
radiograph as compared to only two cases that were normal.
There were no miliary cases in our subjects. Only 5 (3.7%) cases
presented with nodal involvement.

Variables Group Total (%)
<=40 72 (54.55)
Age
>40 60 (45.45)
86 (65.2)
Gender

46 (34.8)
Yes 28(21.2)

H/o Contact
104 (78.8)
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. <=6 weeks 68 (51.52)
Duration of Symptoms
>6 weeks 64 (48.48)
Table 3: Descriptive X-Ray abnormality at the start of therapy. (N=132).
Yes RU RL LU LL
X-ray abnormal 130 - - - -
Miliary 0 - - - -
Node 5 - - - -
Pleural Effusion 23 - - - -
Reticulonodular 124 (93.9) 95(71.9) 22 (16.7) 93 (70.5) 29 (21.9)
Collapse
consolitation 75 (56.8) 49 (37.3) 11(8.4) 41 (31.1) 7 (5.3)
Cavity (small) 44 (33.4) 25 (18.9) 3(2.2) 18 (13.6) 2 (1.5)
Cavity (large) 13 (9.9) 8 (6.1) 1(0.8) 3(2.3) 1(0.8)
Fibrosis 11(8.3) 9 (6.8) 1(0.8) 3(2.3) 2 (1.5)
Calcification 4(3.0) 2(1.5) 0 2(1.5) 2(1.5)
4 A
| Smear Positive primary pulmonary TB (N=132) |
Clinical details
AFB smear score
CXR evaluation with score
Treatment as per
RNTCP guidelines .
At the end of intensive phase
l
AFB smear score
I Sputum smear non
Sputum smear conversion ‘ conversion
(N=6)
Treatment as per
RNTCP guidelines D ——
At the end of completion of therapy Refer to DR TB workup
(excluded from study)
AFB smear score if required as per Guidelines
CXR evaluation with score
N=126 Excluded from study
Other outcomes
Death:3
|\ Lost to follow up: 24
Residual radiographi:: lesion No residual radiographic lesion
[abnormal CXR) [normal CXR)
N=63 N=36
Figure 1: Flow chart.
AN J
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Reticulonodular lesions and consolidation was present in
93.9 % cases with 71.9% cases there was involvement of upper
lobes. The details of frequency of abnormality in radiographs
of subjects who completed the treatment are given in (Table 4).
There was complete resolution of lymphadenopathy and pleural
effusion. Reticulonodular lesions and collapse consolidation
showed complete resolution in approximately 98 % and 96%

cases respectively. However, residual fibrosis was seen in 62 %
cases. Of 31 subjects with small cavities on initial radiograph
residual cavity was seen in 5 whereas of 11 subjects having large
cavities at initial radiograph, residual cavity lesion was seen in
2 cases. There was overall significant reduction in area score
measured with different criteria.

Table 4: X-Ray abnormality comparison at start and end of therapy (N=99).

Start of therapy End of therapy P value
Frequency (%) Frequency (%)
X-ray abnormal Yes 97 (98.0) 63 (63.6) 0.0004998
Node 3(3.0) 0 0.2446
Pleural effusion Yes 13 (13.1) 0 0.001499
Pleural abnormality Encysted/Thickening/Free 13 (13.13) 17(17.17)
Collapse consolidation Yes 54 (54.5) 2 (2.0) 0.0004998
Reticulonodular lesions Yes 94 (94.9) 1(1.0) 0.0004998
Fibrosis Yes 10 (10.1) 62 (62.6) 0.0004998
Calcification 4 (4.0) 4 (4.0) 0.0004998
Small cavity 31(31.3) 5(5.1) 0.0004998
Large cavity 11 (11.1) 2 (2.0) 0.01899
o iy vl Ve o
Score witlll Larg'e Cavity 29.26 7788
consideration

A univariate analysis of all the attributes were done for
presence and absence of residual lesion and summarized
in (Table 5). Pearson Chi square test with yates’ continuity
correction was used for all except the area score. With p value
less than 0.05 as significant difference, it was observed that
AFB score, duration of illness before start of therapy, age, upper
lobar involvement, fibrosis, large cavity, and area score showed
significant difference in the population with residual lesion vs no

Table 5: Residual lesion analysis.

residual lesion. For area score ANOVA test was used as there was
no significant difference between residual present and residual
absent on the different scores. While testing the mean area score
with Tukey multiple comparisons of means it was observed
mean area score for cases without residual lesion was 40.9. Also,
absolute score with small cavity consideration had the highest
mean score at the start of therapy in cases with residual lesions.

Variables Parameters No Residual (N=36) Yes Residual (N=63) P Value
Sex Male 21 45 *0.2759; Test statistic is
Female 15 18 1.7679
AFB1 21 23
AFB AFB2 10 16 0.02899,7'1(‘)e§;?s,tat15t1c is
AFB3 5 24
. <=6weeks 28 22 *0.0004998; Test statistic
Duration -
>6 weeks 8 41 is 16.883
Ace <=40 29 26 *0.0004998; Test statistic
& >40 7 37 is 14.32
absent 36 60
Node **0.4714
Present 0 3
Normal 25 29
Right Upper Lobe *0.04798
Abnormal 11 31
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Normal 34 61
Right Lower **0.9615
Abnormal 2 2
Normal 21 33
Left Upper *1
Abnormal 14 22
Normal 36 59
Left Lower Lobe **0.7201
Abnormal 0 2
Absent 3 2
Reticulonodular **0.5154
Present 33 61
Absent 21 24
Collapse Consolidation *0.06297
Present 15 39
Absent 36 53
Fibrosis **0.02967
Present 0 10
Absent 36 49
Calcification **0.2438
Present 0 4
Absent 28 40
Small Cavity *0.1639
Present 8 23
Absent 36 52
Large Cavity **0.01998
Present 0 11
No 33 53
Pleural abnormality **0.4477
Yes 3 10
Without cavity
consideration 41.47 7175
Score With any cavity 48.33 100.07 #0.00908
consideration
With large cavity 40.88 81.56
consideration ' '

*Pearson’s Chi-squared test; **Pearson’s Chi-squared test with Yates’ continuity correction

#ANOVA test.

A multivariate regression analysis for association using
parameters with significant association with residuals in
univariate analysis are shown in (Table 6). Their 95% confidence
interval with lower limit and upper limit are also calculated. It
was observed that age more than 40, duration of illness more

Table 6: Multivariate logistic regression analysis for association.

than 6 weeks before start of therapy and area score with any
cavity (more than lcm) consideration more than 35 showed
significant association with residual lesion on radiograph after
treatment completion with odds ratio of 5.9, 6.5, 3.8 and 3.7
respectively.

Univariate Logistic Regression Analysis Multivariate Logistic Regression Analysis
Variable 0dds Ratio 95% confidence Interval Adjusted Odds 95% confidence Interval
(OR) Upper Limit Lower Limit Ratio (OR) Upper Limit Lower Limit
Age
Age > 40 years 5.9 2.34 16.52 8.02 2.51 30.75
Age <= 40 years Reference
Duration
>6 6.52 2.64 17.62 6.28 2.18 20.27
Duration <=6 Reference
AFB Scale
3 3.82 1.39 12.36
1&2 Reference
Right Upper Parenchyma
Score > 10 (Median Value) 2.66 1.14 6.51 - - -
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<=10 Reference ‘ ‘ ‘ ‘
Collapse consolidation
Absent 2.27 0.99 5.33
present Reference
Total Area Percentage
without Cavity Consideration
>15 (2nd Quartile Value) 2.35 0.99 5.66
<=15 Reference
Total Area Percentage with
any Cavity Consideration
>35 (2nd Quartile Value) 3.7 1.56 9.29 4.36 1.37 15.55
<=35 Reference
Total Area Percentage with
Large Cavity Consideration
> 23 (2nd Quartile Value) 2.36 1.03 5.6
<=23 Reference
Discussion making lung parenchymal/ airway involvement more likely. This

The study was conducted to analyze the clinical and
radiological predictors of residual radiographic lesion in sputum
positive pulmonary tuberculosis cases after complete treatment.
As the clinical and radiological parameters at presentation are
important variables and related data at the presentation has also
been analyzed. In era of digital health and Al, both for medical
records and communication, reporting template was developed
and tested for validity. The participants of the testing tool had
different level of acumen and exposure in x-ray reporting.
However, well defined nomenclature and objectivity helped in
achieving a high level of agreement. Similar observation has
been made in other study for picking up abnormality however
the agreement was less for some specific changes. This limitation
has been overcome with structuring the report template with
well accepted definition of the terminology used in our study
[13,14]. Thus, this tool can be used for routine reporting at a
peripheral health facility with standard medical qualification.

Pulmonary tuberculosis remains a concern for the society
in terms of high morbidity and mortality. The analysis of clinic-
demographic pattern in the study subject reflect high prevalence
in male population could be due to the socioeconomic behavior
of outdoor activity leading the higher chances of exposure.
Moreover, the education and cultural factors may be a reason
where the male/ earning members are more motivated to
report to higher centers for better treatment. Significant low
history of contact may be due to higher outdoor exposure in
public places where people are not aware of the status of other
people. However, this is a matter of concern as there may be high
prevalence of undiagnosed cases mimicking other respiratory
illness.

The analysis of radiographic changes at the presentation
shows significant high abnormal radiograph in our study that
may be attributed to the inclusion criteria of sputum positivity,

is consistent with other studies where the sputum positivity
shows high incidence of chest x ray abnormality [15-17]. In
the two cases that were normal, lesion could be in the hidden
areas and that remains the limitation of the modality. There is
absence of miliary cases in our group could be attributed to the
fact that miliary disease is due to hematogenous spread and a
paucibacillary load in the sputum. Though a significant high no
of sputum positivity has been reported in miliary cases, this can
be attributed to heterogenous group/ observation by chance
[18,19].

Incidence of mediastinal adenopathy is maximum in
childhood and decreases with age [20]. This may be a reason
low prevalence of lymphadenopathy in our observation as
majority of patients were adult. Similarly, low prevalence of
nodal diseases could be attributed to the fact that primary
nodal disease suggests good host immunity and a paucibacillary
status. Consistent with the literature that reticulonodular
opacity/ consolidation are most common. As well as upper lobar
involvement. Lower lobe consolidation was noted in 11% on
right side and 7% on left side. Similar observation was made
by Shi Chuan Chang where they reported in 5.1% cases [21].
Primary involvement of lower lobes is more common in atypical
TB. Presence of calcification in 4 cases may be attributed to
previous tubercular infection sequalae.

A very high proportion of patients with sputum positive PTB
are left with residual radiographic lesions despite adequate/
complete treatment. Fibrosis was the most common residual
lesions seen in almost 99% cases. In a study by Balakrishnan
et al. [22] they reported a residual lesion in 40.36% cases
unlike ours of 63%, however they had included not only the
parenchymal disease but also primary mediastinal and pleural
cases. Moreover, on further analysis of residual lesion in sputum
positive cases they observed residual in 70 % cases slightly
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higher than our observation. Fibrosis remains the most common
sequalae that present with atelectasis predominantly upper lobe,
tractional bronchiectasis, hilar and mediastinal shift [23,24].
Balakrishnan et al. [25] reported occurrence of fibrosis in 57%
cases that is much lower than our observation. This difference
could be attributed to the fact that in considering other outcome
like residual cavity, calcification, bronchiectasis they have not
counted fibrosis in them.

Tubercular pleuritis usually resolves however in some cases
pleural residual lesion may be seen as thickening, calcification
and fibrothorax [25,26]. Known ]S et al. [26] reported a residual
pleural opacity in 68.3% cases, whereas Balakrishnan et al. [27]
reported residual pleural opacity in 23.6% cases [27]. In our
study though pleural effusion has resolved in all cases, the cases
with pleural abnormality have increased. This paradox can be
attributed to the apical pleural thickening in treated cases which
was not seen in initial radiograph. Interestingly there is no new
case of calcification in the residual analysis at the end of therapy.
This can be explained by the fact that calcification is a dystrophic
calcification process, and it takes longer time to set up and not
dense enough at the end of treatment to show up in radiograph.

In univariate analysis it was observed that AFB score,
duration of illness before start of therapy, age, upper lobar
involvement, fibrosis, large cavity, and area score showed
significant difference in the population with residual lesion vs no
residual lesion. However, in multivariate analysis, Age more than
40, duration of illness more than 6 weeks before start of therapy
and area score with any cavity (more than 1cm) consideration
more than 35 showed significant association with residual
lesion on radiograph after treatment completion with odds
ratio of 5.9, 6.5, 3.8 and 3.7 respectively. Similar observations
have been reported by Al-Hajjaj et al. [28] and teale et al. [29].
Moreover, in a study by Maria et al. [30] there was no difference
in radiographic abnormality at presentation between young and
elderly, here we have found significant difference in the residual
radiographic lesions in young vs old population [30].

Association with higher AFB score may be because high
bacterial load means advanced disease and thus greater damage
and residual lesions. Similarly, a longer time from onset of
symptoms to treatment initiation might contribute to more lung
damage and residual lesion [31]. The association of residual
radiographic lesion positivity with chest area score is significant
especially with small cavity consideration. This can be an
independent predictor for residual lesion. Though large cavity
has been attributed to presence of residual cavity in radiograph,
this was not significantly associated with residual positivity in
our study [32]. This association of radiographic severity score
with residual lesion has not been studied in literature. Small
sample size and significant high no of lost to follow up are major
limitations for this study. Significantlost to follow up could be due
to covid pandemic leading to difficulty in transportation, limited
services at routine outpatient departments, and conversion of
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hospitals as dedicated level III covid facility leading to migration
to nearer health care setup.

Conclusion

There are significant high chances of residual radiographic
lesions after successful completion of therapy in PTB cases.
Among the radiographic parameters Area score with small
cavity consideration more than 35 has 3.7 times more chances
of having residual lesion. Other clinical parameters like age
more than 40 years and duration of symptom more than 6 weeks
before start of therapy has 5.9 and 6.52 times more chances
of having residual lesions on radiograph. AFB score 3 usually
present with more severe residual radiographic abnormality
as compared to lower scores. Early diagnosis and treatment
will remain the key factor in preventing residual radiographic
abnormalities. Moreover, the so much advancement in research
for antifibrotic drugs, use of these drugs in the target population
with high probability of residual lesions may be a future area
of research in the preventing the residual lesions. Also, the
structured reporting tool for chest X-Ray can be used universally
for uniform reporting, artificial intelligence, record keeping and
thus playing more effective role in end TB strategy.
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