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ABSTRACT

BACKGROUND

Tuberculosis (TB) is a curable and preventable disease, which is caused by Mycobacterium TB (MTB). It most commonly affects the
lungs, but can potentially involve any system or organ of the body. It is estimated that one untreated infectious TB patient is likely
to infect 10 - 15 people, because when they cough or sneeze they expel large number of droplets containing large number of
bacteria. Sputum smear positive (SSP) pulmonary TB patients are the most significant source of droplet nuclei, which carry
infectious bacilli. The situation is made worse by the emergence of drug-resistant TB, particularly the multi-drug resistant (MDR)
and extensively drug-resistant (XDR) TB. A case of MDR-TB is about 20 - 40 times more expensive to manage than a case of drug-
sensitive.

Aims and Objectives- To study the profile of patient’s symptoms, signs and radiological abnormalities in new smear positive
pulmonary tuberculosis Rifampicin-resistant patients.

MATERIALS AND METHODS
60 patients who were new smear positive, admitted during 6 months period were seen for Rifampicin resistance and studied for
clinico-pathological profile and radiological pattern.

RESULTS

60 patients were studied, out of those 60 patients, 5 patients were documented with Rifampicin resistance, and all of them
belonged to 2nd, 3rd and 4th decade, i.e. younger age group and 80% were males and 20% were females with male-to-female ratio
of 4:1 respectively. Cough (100%), breathlessness (100%), fever (80%) and weight loss (80%) were the most common presenting
clinical features. The chest x-ray of rifampicin resistance patients showed that 81.7% had unilateral and 18.3% had bilateral
disease. Out of those, 40% had destroyed lung, 40% had cavitatory lesions and 20% had bronchiectasis with infiltration on chest x-
ray (PA view).

CONCLUSION

One of the concerning issues was that there were no definitive clinical or routine investigations connected with rifampicin
resistance, thus showing that passage of resistant strain is quite prevalent in society. To tackle this problem, it is recommended
that drug resistance evaluation should be made mandatory part of the tuberculosis control programme and appropriate
customised management strategies in view of the drug resistance pattern of individual patient should be made.
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BACKGROUND

Tuberculosis (TB) is a curable and preventable disease, which
is caused by Mycobacterium TB (MTB). It most commonly
affects the lungs, but can potentially involve any system or
organ of the body. It is estimated that one untreated
infectious TB patient is likely to infect 10 - 15 people, because
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when they cough or sneeze they expel large number of
droplets containing large number of bacteria. Sputum smear
positive (SSP) pulmonary TB patients are the most significant
source of droplet nuclei, which carry infectious bacilli. The
situation is made worse by the emergence of drug-resistant
TB, particularly the multidrug resistant (MDR) and
extensively drug-resistant (XDR) TB. A case of MDR-TB is
about 20 - 40 times more expensive to manage than a case of
drug-sensitive.

The aim of current study was to determine the clinical
characteristics, radiological pattern in new smear-positive
pulmonary tuberculosis cases in a tertiary care hospital.

Aims and Objectives

To study the profile of patient’s symptoms, signs and
radiological abnormalities in new smear positive pulmonary
tuberculosis Rifampicin-resistant patients.
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Study Design
Prospective observational study.

Study Period

January 2016 to June 2016. In this timeframe, all newly
sputum positive patients are taken for study after applying
inclusion and exclusion criteria.

MATERIALS AND METHODS

60 patients who were new smear positive, admitted during 6
months period were seen for Rifampicin resistance and
studied for clinico-pathological profile, radiological pattern.
All the patients falling in sampling frame were invited to
participate in the study. Only those providing consent were
enrolled in the study. After enrolment in the study, the
patients were selected irrespective of age or sex with
symptoms such as cough, low-grade fever, haemoptysis, chest
pain, weight loss, loss of appetite or anorexia. A detailed
history of previous anti-tubercular treatment was taken and
only those patients who had never had treatment for
tuberculosis (new case or category I) were included. Ethics
permission was taken. A detailed history was taken with
particular  reference to demographic information,
socioeconomic status and family history of tuberculosis. A
thorough general physical and systemic examination was
carried out. All cases were subjected to haemogram, hepatic
and renal function tests, blood sugar and chest x-ray (PA
view).

All patients were directed to collect the early morning
sputum specimen in a sterilised wide-mouthed bottle with a
tightly-fitting cork stopper. Sputum was sent for smear for
Acid-Fast Bacilli (AFB) on three consecutive days. All sputum
samples were transported to the microbiology lab as soon as
possible after collection. The smears were screened for Acid-
Fast Bacilli (AFB) and positive smears were graded as per
Revised National Tuberculosis Control Programme (RNTCP)
guidelines.

Drug resistance pattern was studied using GENEXPERT
test.

GeneXpert MTB/ RIF Assay Procedure

GeneXpert MTB/ RIF assay is a nucleic acid amplification
(NAA) test, which simultaneously detects DNA of
Mycobacterium tuberculosis complex (MTBC) and resistance
to rifampin (RIF) (i.e. mutation of the rpoB gene) in less than
2 hours. In comparison, standard cultures can take 2 to 6
weeks for MTBC to grow and conventional drug resistance
tests can add 3 more weeks.

Inclusion Criteria

e Newly diagnosed sputum positive cases of pulmonary
tuberculosis.

e Newly diagnosed patients of pulmonary tuberculosis
with ATT history for less than 1 month.

e Patient diagnosed as primary resistant tuberculosis from
outside.

Statistical Methods

The statistical analysis was done using SPSS (Statistical
Package for Social Sciences) Version 20.0 Statistical Analysis
Software. The values were represented in Number (%). The
following statistical test was used:
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1. Chi-square Test
2=y (0; £y’
Where O= Observed frequency.
E= Expected frequency.

2. Level of Significance: “p” is level of significance.
p > 0.05 Not significant.
p < 0.05 Significant.
p < 0.01 Highly significant.
p < 0.001 Very highly significant.

RESULTS

60 patients were studied, out of those 5 patients were
documented with Rifampicin resistance and all of those
belonged to 2nd, 3rd and 4th decade, i.e. younger age group
and 80% were males and 20% were females with male-to-
female ratio of 4: 1 respectively. Cough (100%),
breathlessness (100%), fever (80%) and weight loss (80%)
were the most common presenting clinical features. The chest
x-ray of rifampicin resistance patients showed that 81.7%
had unilateral and 18.3% had bilateral disease. Out of those
40% had destroyed lung, 40% had cavitatory lesions and
20% had bronchiectasis with infiltration on chest x-ray (PA
view).

Rifampicin Resistance and Sensitive Ratio

Table 2: Association of demographic variables with RIFAMPICIN

RESISTANT Status
Characteristic Total (n=60) Sensitive Resistant
SN (n=55) (n=5)
No. % No. % No. %
Age
1 2040Yrs | 14 233 |9 16.4 100.0

5
40-65Yrs | 26 433 |26 473 |0 0.0
>65Yrs |20 333 |20 364 |0 0.0
?=17.922 (df=2); p<0.001

Gender
2 Male 45 750 |41 745 |4 80.0
Female |15 250 |14 255 |1 200
Male: Female 31 2.931 4:1

¥2=0.073 (df=1), p=0.787

RMR Resistar

RMR Sensitive
91.67%

bt ‘ Rifam sensitive
50.0% 47.3%  Rifam resistant
40% 40%
40,0%
"
3
8 s0.0%
%
® 20% 20%
20.0%
10.9%
oo | 1 9.1%
3.6!
0% 0% 0%
0.0% : :

Unemployed Housewife Retired Labourer Service Student
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. e . Table 5: Association of Medical and Family Hist ith RIFAMPICIN
Correlation of Rural/Urban distribution with A s O e e TANT statns Y W
outcome Characteristic Total (n=60) S iti i 1t
urban SN (n=55) (n=5)
No. %o No. %o No. %o
Diabetes Mellitus
1.
Present 5 83 |4 73 |1 200
Absent 55 917 |51 927 |4 80.0
42=0.972 (df=1); p=0.324
Family history of TB
2.
Present 10 167 |8 145 |2 40.0
Absent 50 83.3 |47 855 |3 60.0
42=2.138 (df=1); p=0.148
Correlation of Education with outcome Literate
illiterate
Family History Yes
H No
100.0% - 85.5%
80.0% - 60.0%
g 60.0% - 40.0%
T 40.0% -
® 14.5%
20.0% -
0.0%
Rifam sensitive Rifam resistant
Outcome
Table 4 Association of Chmical Features with RIFAMPICIN RESISTANT
Status
. Tota S R
| S Ne -~ o -~ No. <
Cough
Precers 0 100 ) 100 B 00
Abrent Q 0 [ 0 0 0
. = p=t
Cough T Y Al . .
e —t Table 7: Clinical Examination
Eroductes e Characteristic | Total Sensitive | Resistant | Statistical
e x = SN (n=60) (n=55) (n=5) significance
Brecers B3 Ceer | 53 | o8 5 | 10000 | [ 0 0 2
B 4 B T T S s No. [% |No. |% (No. |% |y
0 |10000| S5 | 0000| = | 10000 .
TR T 1- | Pallor 15 250 (14 [255 |1 200 | 0.073]0.787
Chest Pain 2- | Icterus 4 |67 |4 |73 |0 |00 103900533
N Prezers 3 563 33 [ F 3 0.0
Abverd 2 a7 2 [ «i6 ] = | %o 3- |Lymphadeno-|0 (000 [0 000 [0 [000 [- |-
20 008 (=1} p=~0 937 pathy
Hemoptyss -
. Present 2! 380 | 10 | 346 2 40.0 4- | Clubbing 2 (33 |2 |36 |0 |00 |0.188]0.665
Avrent 3% 85.0 3¢ ec ¢ 3 0.0
270020 jafe 1), p=0 307 5. | Oedema 2 (33 |2 (36 |0 |0 0.188 | 0.665
Loss of appetite .
. Presert 3] 30 | 10 | 348 2 400 6. | Cyanosis 0 |0 0 0 |0 - -
Anvent % 85.0 30 133 3 0.0
31 558 (o 1) pe0.212
Weight Loss
6 -" -: ;: : §§ :g g : :g \D Rifampicin sensitive @ Rifampicin resistanl\
22 980 (af= 1) peD 084 30+
Fever
y Presert 43 717 3% TO8 4 800 ¢ ]
Anyent 7 283 10 26.1 1 200
=0 187 (of=1). pe0 500
204
2
2
§ 154
e
104
5
0+
Pallor Icterus Lymphadeno- Clubbing Oedema
pathy
Fig-12 Clinical Examination
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Table 9: Association of location of Chest X-Ray lesion with
RIFAMPICIN RESISTANT Status
CXRPA | Qutcome P
Value
Rifampicin Rifampicin Total
sensitive resistant
Frequenc | % Frequenc | % Frequenc | %
y
Unilater | 46 836 |3 60.0 |49 817 |0.224
al % % %
Bilateral | 9 164 |2 400 |11 18.3
% % %
Total 55 100% | 5 100% | 60 100%

Table 10: Association of Type of Chest X-Ray lesion with RIFAMPICIN
RESISTANT Status
QOutcome
Chest X ray Rifampicin Rifampicin _ P
type lesion sensitive (n=55) | resistant (n=5) Total (n=60) Value
requency| % requency| % |[Frequency| %
infiltration 23 41.8% s} 0.0% 23 38.3% |0.146
brochiactesis & & &
with infiltration 3 5.5% 1 20.0% 4 6.7% |0.301
cavity 7 12.7% 2 40.0% L] 15.0% |0.158
destroyed lung 5 9.1% 2 40.0% 7 11.7% (0.099
fibrosis+ y o 5 .
Infiltration 0 0.0% o] 0.0% ] 0.0%
consolidation 19 34.5% o} 0.0% 19 31.7% |0.168

Chest X ray type lesion

M Rifam resistant

= Rifam sensitive

% of Cases

E % < E 3 s 5 5
= ° =] = 2w 2 5 =
™ 9 = [ o £ W m ©
4 IER = 5 5 o = -]
= £z = = E = =
= =] = ') = = [=]
= £ v s - - = @
- o c = c
= £ s
a =}
Adverse effects
70.0% 60% W Rifam sensitive
0095 =D ™ Rifam resistant
«» 50.0% 20%
& 40.0%
%5 30.0% i 21
X 20.0%

10.0%

9.1
| ‘ 0.0% 0%  0.0%0% 0.0%0%
0.0% T T

£ £ g £ z =
E 3 3 3 (A
- - - 59
£ g 2 2 2%
s 5 2 °
z
DISCUSSION

Drug resistance is emerging as one of the major obstacles in
tackling with global epidemic of tuberculosis. Since the
introduction of modern tuberculosis chemotherapy, there has
been a steady increase in the emergence of drug resistance.!
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Various biological factors contribute to the development of
drug resistance, but the most important ones are poor
compliance, improper dosing and inadequate duration of
chemotherapy.23 As resistant organisms retain their
virulence and infectivity, the resistant strains have been
gradually increasing in the community.# Management of
drug-resistant tuberculosis is more difficult, complicated,
challenging and costlier.5

Although, drug-resistant tuberculosis is observed in
previously treated patients because of past incorrect or
irregular treatment, it is also observed in new, previously
untreated patients because of transmission of drug-resistant
strains.6 The treatment of drug-resistant tuberculosis often
requires second-line drugs and should be guided by drug
susceptibility test (DST) results.” Unfortunately, in many
countries that have high burdens of drug-resistant
tuberculosis, new patients with drug-resistant and even
multidrug-resistant tuberculosis (MDR-TB) are often treated
empirically with first-line drugs. The reasons for this include
a lack of access to second-line drugs, a lack of laboratory
facilities capable of performing DSTs, and a lengthy
turnaround time for DST results for many commonly used
techniques.89

Drug resistance could be categorised as monoresistant,
polyresistant or multidrug resistant, depending on the
number and types of drugs against which resistance is found.
Among monoresistant cases, rifampicin resistance has been
reported quite widely.10 One of the most common reasons for
drug resistance is discontinuation of treatment in between.!1
However, it is of concern that newly diagnosed cases of
tuberculosis also show a high incidence of rifampicin
resistance, thus making it imperative to study the problem
and to formulate appropriate strategies to tackle this
problem.12

With this background, the present study was planned
with an aim to assess rifampicin resistance among newly
diagnosed sputum positive cases of pulmonary tuberculosis.
For this purpose, a total of 60 newly diagnosed sputum
positive cases of pulmonary tuberculosis were enrolled and
subjected to rifampicin resistance evaluation using
GenExpert diagnostic kit. It must be understood that
resistance to rifampin arises due to mutations in the beta
subunit of RNA polymerase encoded by the gene rpoB.13
Almost, all of the corresponding mutations in rpoB occur in a
small region of less than 100 bp with less than 5% occurring
outside of this region.!4 This includes point mutations,
deletions and insertions. GeneXpert is an automated real-
time polymerase chain-reaction assay designed for the rapid
and simultaneous detection of MTB and rifampicin
resistance.l5 The assay amplifies a MTB-complex-specific
region of the RPOB gene, which is probed with molecular
bonfires to detect the presence of rifampicin resistance-
determining mutations.16

Rifampicin resistance rates in different studies to be
ranging from 0.8% to 9.9%.17 There were distinct regional
differences in prevalence of rifampicin resistance. Among
studies from Ethiopia these rates ranged from 2.2% to
3.89%.18 However, studies from Nigeria and South Africa
reported these rates to range from 7.1% to 8.8%. The single
study from Kenya reported it as 1.7%.19 Two studies from
Iran reported rifampicin rates as 7.4% and 11.8%
respectively.2 Among studies from India, Moitra et al
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(2014)21 Delhi reported prevalence of rifampicin resistance
alone or in poly/ MDR cases was 15.8% which was higher
than the present study. Das et al (2016)9 reported rifampicin
resistance in 2.27% cases only; however, Agwan et al
(2015)22 reported rifampicin mono-resistance in 4.5% and as
MDR-TB in 7.2% cases. Kaur et al (2016)7 has rifampicin
resistance rates of 9.9%, which is quite close to the
Rifampicin resistance rates in the present study (8.33%). The
reasons for these differences could be multiple like difference
in profile of patients, inclusion of mixed cases (newly
diagnosed as well as previously treated cases), difference in
methods of estimation, difference in inclusion criteria
(Sputum positive versus culture positive) and a host of other
locoregional differences.

The present study found a significant association between
younger age (20 - 40 years) with rifampicin resistance.
Similar association of younger age with rifampicin resistance
was observed by Coovadia et al (2013).23 In his study which
included 16,748 patients for susceptibility to RIF and INH
over a three-year period and found that in comparison to the
50 plus age group, rifampicin resistance was 37% more likely
to occur in the 25 - 29 years age category. In another study,
Adane et al (2015)2 also found that age group of 25 - 34 years
was at higher odds (OR= 4.24) and previous history of
treatment were independently associated with anti-TB drug
resistance. Moitra et al (2014)2! found that majority of
patients belonged to 2nd, 3rd and 4th decade like in the
present study.

One of the possible reasons for this could be the fact that
this age group represents the most active life-stage of human
beings during which an individual comes in contact with a
variety of persons from different background and unlike
childhood and elderly age group in this age group the
protective environment is not as secure thus leading to
increased susceptibility to opportunistic infections through
contact. In another study among suspected cases of MDR-TB,
Guled et al (2016)8 have also reported dominance of
productive age group (21 - 40 years) (68.62%). Mukherjee et
al (2015)3 in their study on MDR/ XDR-TB patients in Kolkata
also found younger age (21 - 30 years) to be the most
common, thus indicating that younger age has to do
something with increased risk of drug resistance even in
newly diagnosed tuberculosis cases.

In present study, overall 75% were male and 25% were
female with proportion of males higher in resistant group as
compared to sensitive, but no significant association between
gender and rifampicin resistance was observed. However,
Coovadia et al (2013)23 in their study from South Africa
reported higher odds of rifampicin resistance among males as
compared to females. Similarly, Mulu et al (2017)24 also
reported higher odds of rifampicin resistance among males as
compared to females. In another study, Rasaki et al (2014)25
found equal risk of rifampicin resistance among males and
females. Thus, gender-associated risk can be set aside as
incidental, only more so keeping in view the small sample
size of present study.

The present study predominantly had patients from rural
areas (76.7%) and illiterates (60%). Maximum (46.7%) were
labourers. Tuberculosis patients generally come from
underprivileged sections of society often living in conditions
where susceptibility to infection is quite frequent. The
economic divide in incidence of drug resistance is quite
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evident with a higher prevalence of drug resistance in
underdeveloped countries as compared to developed
countries.

In present study, cough was reported by all the newly
diagnosed smear positive cases. Among other common
clinical features were productive cough (73.3%),
breathlessness (96.7%), chest pain (58.3%) and fever
(71.7%). The clinical profile of our patients was similar to
that reported by Moitra et al (2014),21 who in a study of 100
cases of new smear positive pulmonary tuberculosis cases
found cough (83%), fever (77%) and weight loss (76%) as
the most common presenting clinical features and did not
specify any clinical or radiological correlation with the drug
resistance. In present study, we also did not find any
significant association of these clinical features with
rifampicin resistance. In fact, all these features are common
symptoms of tuberculosis and possibly manifestation of these
features that compels the patient to seek the healthcare
facility. Owing to generalised and non-specific nature of these
features, none of the previous studies reviewed by us found a
significant association of these features with rifampicin
resistance.

In the present study the proportion of patient with DM
was higher in rifampicin resistant group than rifampicin
sensitive group, but was not found to be significant. In study
by Saurabh Mehta, Elaine Ann Yu (2015)2¢ states that the
increased risk of rifampin resistance in patients with
diabetes. Another study by Qiangian Liu, Wenzhang Li
(2016)?7 also shows DM was an independent risk factor for
MDR-TB, especially for primary MDR-TB.

In their study, Velayati et al found an association between
previous or family history of tuberculosis and rifampicin
resistance with 33.6% patients having either a previous or
family history of TB. However, the present study was
restricted to only newly diagnosed cases of tuberculosis
without a previous 69 history of tuberculosis. Family history
of tuberculosis was reported in 13.3% in Rifampicin sensitive
group, but there was increased proportion of family history
that is 40% in Rifampicin-resistant group, but it did not show
a significant association with rifampicin resistance (p=0.360).

The fact that history of family contact was a potential risk
for rifampicin resistance in present study, it must be possible
that source of this drug resistance could be in contact with a
person having a history of incomplete treatment of
tuberculosis resulting in drug resistance.

The present study had a high prevalence of smokers and
alcohol users (66.7%). There were 26.7% tobacco users too.
A high susceptibility of lung infection is reported in smokers.
In several studies, it has been shown to be associated with
drug resistance. In fact, smoking affects the clinical
manifestation and is a contributory factor in diagnostic
delays which eventually might be responsible for emergence
of drug resistance. However, the present study failed to
establish any such relationship. One of the reasons for this
could be a high prevalence of smokers, which overshadowed
its clinical significance in view of fewer number of rifampicin
resistant cases.

The present study did not find a significant association of
different clinical signs such as pallor, icterus, clubbing and
oedema with drug resistance. In fact except for pallor which
affected 25% of patients, none of the other signs were
positive in a clinically significant proportion of patients to be
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of clinical value for finding out an association with rifampicin
resistance.

Among different haemodynamic parameters, the present
study found a significant association of low (< 20/min) or
high (> 30/min) respiratory rate with rifampicin resistance.
On evaluating the literature, we did not come across any
study reporting such as association of rifampicin resistance
with respiratory rate. Thus, this finding seems to be an
incidental finding which requires further exploration.

Majority of cases had unilateral disease (81.7%). There
were 11 (18.3%) cases having bilateral disease. Though
proportion of those with bilateral disease was higher in
rifampicin resistant (40%) as compared to rifampicin
sensitive group (16.4%), yet this difference was not
significant statistically (p= 0.181).

With respect to chest x-ray finding, cavity and destroyed
lung were the findings that comprised only 12.7% and 9.1%
of rifampicin sensitive group as compared to 40% each of
rifampicin resistant group, while infiltration and infiltration
with fibrosis comprised of 41.8% and 34.5% of Rifampicin
sensitive group as compared to 0% of Rifampicin-resistant
group. Statistically, this difference was not significant
(p=0.168).

Interestingly, the present study showed simultaneous
presentation of GI abnormalities to be significantly but
negatively associated with rifampicin resistance. No such
relationship between GI abnormalities and rifampicin
sensitivity pattern has been reported in previous studies and
thus this finding could be set aside and needs further
validation.

The present study also showed that absence of associated
systemic abnormalities might be significantly associated with
risk of rifampicin resistance.28 This is another issue that
requires further exploration and could be attributable to
some confounding factor. As such evaluation of systemic
abnormalities requires a specific diagnostic workup and the
assessments in present study were based on clinical
manifestations and could rule out presence of any
unidentified systemic illness. On the other hand, these
findings indicate that absence of any associated systemic
illness might be responsible for longer diagnostic delays,
which might have contributed to drug resistance in these
patients.

These observations are of concern. More so given the fact
that the rifampicin resistance rates in the present study and
other contemporary studies from different parts of India
indicate a high rifampicin resistance rate, thus indicating the
need to address this problem. To tackle this problem, it is
recommended that drug resistance evaluation should be
made mandatory part of the tuberculosis control programme
and appropriate customised management strategies in view
of the drug resistance pattern of individual patient should be
made. Moreover, it should be also ensured that all the
patients under tuberculosis control programme should be
motivated to complete the treatment until complete
resolution of tuberculosis, so that source of drug resistance
might be checked. Further studies to investigate the
rifampicin resistance rate in particular and drug resistance in
general must be carried out on a larger sample size in order
to assign risk to different possible demographic and clinical
variables to identify the source/ risk of rifampicin resistance
even in newly diagnosed tuberculosis cases.
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CONCLUSION

One of the concerning issues was that there were no
definitive clinical or routine investigations connected with
rifampicin resistance, thus showing that passage of resistant
strain is quite prevalent in society. To tackle this problem, it
is recommended that drug resistance evaluation should be
made mandatory part of the tuberculosis control programme
and appropriate customised management strategies in view
of the drug resistance pattern of individual patient should be
made.
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