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Introduction: Globally, about half a million new cases of rifampicin-resistant TB (RR-TB) were found in 2019. Out of them, 
78% had confirmed multidrug-resistant tuberculosis (MDR-TB). In the year 2020, a total of 18,05,670 TB cases were notified. 
Out of these, 49,679 were diagnosed as MDR/RR TB patients. Management of drug-resistant TB requires a longer duration of 
treatment with second-line anti-TB drugs that cause more side effects. WHO introduces the shorter regimen for RR-TB with a 
total duration of 9-11 months consisting of 4 to 6 months of intensive phase and 5 months of continuation phase.
Aim and material & method: This is an observational study conducted on 129 patients of rifampicin-resistant tuberculosis 
admitted at the PMDT site at the Department of Respiratory Medicine from July 2018 to October 2020 to assess treatment 
outcomes of shorter regimens in RR-TB. Approval from the ethical committee was obtained.
Result and conclusion: A favorable outcome was observed in 52.7% of patients; however, 51.12% of patients experienced at 
least one side effect. Treatment outcome was not affected in patients with HIV and a past history of anti-TB drugs. Diabetic 
patients were more likely to have treatment failure than non-diabetic patients. (p-value <0.005).
Keywords: Tuberculosis, Rifampicin-resistance, Shorter regimen.

Introduction
In the year 2020, a total of 18,05,670 TB cases were notified. 
Out of them, 49,679 were confirmed MDR/RR TB patients. 
The results of drug-resistant tuberculosis management have 
not been optimal.1 This is due to challenges in implementing 
the treatment regimens, as they are very long, often poorly 
tolerated, and difficult to monitor. 

WHO introduced the shorter regimen for MDR/RR-TB 
patients in May 2016 with a total duration of 9 to 11 months, 
which consists of 4 to 6 months of intensive phase with Mfxh 

Km/Am Eto Cfz Z Hh E and 5 months of continuation phase 
with Mfxh Cfz Z E.2

In the shorter regimen, the intensive phase must be given 
for at least 4 months, which can be extended up to 6 months 
in case of delayed sputum conversion. If sputum conversion 
is not achieved at the end of the 6th month of treatment, the 
patient will be observed as a “treatment failure” and switch 
to the appropriate treatment regimen accordingly.

This is a hospital-based observational study conducted on 
129 patients of rifampicin-resistant tuberculosis admitted 
at PMDT site at our centre from July 2018 to October 2020, 
to assess the treatment outcome of a shorter regimen in 
RR-TB. 

Material and Method
It is a hospital-based observational study to assess the 
treatment outcome of a shorter regimen in RR-TB. Approval 
from the ethical committee was obtained. 

All diagnosed patients of rifampicin resistance at our 
center. From July 2018 to October 2020 at the PMDT site were 
included in this study (a total 129 Shorter regimen patients 
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were enrolled during this time period). A detailled clinical 
evaluation was done apart from periodic sputum examination, 
culture and radiological assessment. Inclusion and exclusion 
criteria for the shorter regimen were as per NTEP, Govt. of 
India. Treatment regimen, duration, follow up, extension 
of treatment etc were adopted as per national guidelines 
(Figure 1). Detailled clinical, bacteriological and radiological 
assessment was done during the course of treatment. Adverse 
drug reactions were also noted.

Results
This hospital-based observational study was conducted on 
129 cases of RR TB patients admitted for a specified duration 
at our center. Out of them, a majority (83.70%) were males, 
with only 21 (16.3%) females with a mean age of 38.81 ± 14.44 
years. In this study, 27.9% of patients belonged to 21 to 30 
years of age group, followed by 20.9% of patients belonging 
to 51-60 years of age group. The majority of patients, 126 
(97.7%) had pulmonary TB, while three patients had extra-
pulmonary TB. 

Cough (95.3%) and fever (82.2%) were the most common 
symptoms. The least common symptom was hemoptysis, 
observed only in 4.7% of patients (Figure 2).

An important factor in the development of drug-resistant 
tuberculosis is a history of irregular or incomplete anti-TB 

drug intake. In the present study majority of patients, 119 
(92.2%), had a previous treatment history of tuberculosis. In 
comparison, only ten patients out of 129 (7.8%) were newly 
diagnosed with TB and carried resistant strains.

After starting a shorter regimen, 38.8% turned negative 
-in 2nd month, 22.5% turned sputum negative in the 3rd 
month. However, 18 patients (14%) failed to convert to 
sputum negative and were regarded as treatment failure. 
Sputum smear report of 28 patients (21.7%) was not available 
(Figure 3).

Clinically, on treatment completion, 59.8% of patients in 
our study showed complete clinical improvement, also 2.7% 
of patients showed partial clinical improvement. However, 
20.5% of patients experienced no improvement in symptoms 
as well as 17% complained of exacerbation of symptoms after 
starting a shorter regimen (Figure 4).

Out of 129 patients, favorable outcome was seen in a total 
of 68 (52.7%) patients in the form of treatment completion 
(31%) and cure (21.7%) (Figure 5). Treatment change was 
done in 13.2%. Lost to follow-up during treatment was found 
in 11 patients (8.5%). Treatment failure was observed in 
14% of patients. 14 patients (10.9%) died during treatment, 
while 1 (0.8%) patient was transferred out to other centres 
for treatment.

On follow-up Chest x-rays of RR patients after treatment 
completion, 118 out of 129 (91.5%) showed regression of 
lesions. However, in 11 patients (8.5%), progression of findings 
was observed. 

During the course of a shorter regimen, 17 patients of RR 
TB developed additional resistance to drugs. Out of these 1 
(5.8%) developed additional isoniazid resistance, 10 (58.8%) 
developed additional flouroquinolone resistance, 3 (17.6%) 
developed additional resistance to second-line injectables, and 
3 (17.6%) developed additional resistance to more than one 
type of drugs. Routine LPA to 1st and 2nd line drug revealed 
additional resistance, therefore, it is essential to go for FL & 
SL LPA for all those cases diagnosed as RRTB.

In this study, we also assessed factors that may contribute 
to failure of treatment, such as low body mass index was found 
in 53.3% of patients with a mean BMI being 18.43 ± 3.23 kg/
m2. HIV co-infection was found in 5 (3.9%) patients. 19.4% 
(25) were found to have diabetes mellitus, while 80.6% (104) 
patients were non-diabetic. 

Table 1 shows the Association of different factors with 
treatment failure after shorter regimen. Patients with diabetes 
had higher treatment failure as compared to others (20.7%) 
(p-value <0.005) 

In this study, we observed a reasonable correlation 
between clinical symptoms and radiological findings. In 
patients who showed complete improvement 67 /112 or partial 
improvement 3/112 showed only regression in lesions on 
chest x-ray. While amongst 23 patients who did not find any 
relief in symptoms 16 showed regression of findings on chest 
x-ray, while 7 showed progression of lesions. Even amongst 

Figure 1: Follow up of shorter regimen

Figure 2: Clinical symptoms at the time of diagnosis

SOB Wt. loss Anorexia Hemoptysis
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19 patients whose clinical symptoms aggravated after being 
put on treatment, majority, i.e., 16 showed regression in chest 
x-ray findings.  

Discussion
The present study was an observational study to evaluate 
treatment outcomes of shorter regimens in RR TB patients 
enrolled at a PMDT site in a tertiary care hospital in central 
Rajasthan.
In this study, a total 129 patients with RR TB were included. 
Out of them, 126 (97.7%) patients had pulmonary TB, while 3 
(2.3%) patients had extra-pulmonary TB. Amongst the extra-
pulmonary TB patients, two had cold abscesses (nodal TB), 

while one had both cold abscesses and pleural tuberculosis. 
Of these three extra-pulmonary TB patients, one patient 
completed their treatment, the other had treatment failure 
and the third was identified as lost to follow-up. According 
to study done by Desai & Joshi3 out of a total of 1743 drug-
resistant TB patients, 4.4% were extra pulmonary DRTB 
cases. Extra-pulmonary sites involved were lymph nodes 
51.3%, spine 19.7%, pleural effusion 11.9%, bones 7.9%, 
disseminated extra-pulmonary disease 6.6% and central 
nervous system 2.6%.
In the present study, 3.9% of patients were HIV co-infected. 
According to a study done by Sultana et al.4 and meta-analysis 
done by Mesfin et al. suggested that HIV-infected patients 
are more likely to develop MDR-TB in their lives. In a study 
done by Baluku et al.5, the prevalence of RR was found to be 
three times more in TB/HIV-coinfected patients as compared 
to TB patients without HIV co-infection (32.4 vs. 11.5%).

Table 1: Association of different factors with treatment outcome of shorter regimen in RR TB patients

Factors Treatment success Treatment failure p-value

Age (years) 37.65 ± 14.28 38.33 ± 3.57 0.84

Gender
Male 60 (81.1%) 14 (18.9%)

0.26Female 8 (66.7%) 4 (33.3%)

BMI

Underweight 39 (81.2%) 9 (18.8%)

0.59Normal 27 (75.0%) 9 (25.0%)

Overweight 2 (100.0%) 0

HIV status
Non-reactive 65 (79.3%) 17 (20.7%)

1.0Reactive 3 (75.0%) 1 (25.0%)

DM status
Non diabetic 63 (60.5%) 5 (4.8%) 0.001

Diabetic 5 (20.0%) 13 (52.0%)

History of ATT regimen
Newly diagnosed 5 (83.3%) 1 (16.7%)

1.0Previously treated 63 (78.8%) 17 (21.2%)

Type of TB
Extra pulmonary 1 0

1.0Pulmonary 67 18 (21.2%)

Chest x-ray finding during diagnosis
Lesion +nt 64 18 (22.0%)

0.57Lesion –nt 4 0

Figure 3: Timing of sputum conversion in study subjects (n = 129)

Figure 4: Clinical outcome of shorter regimen in RR TB patients 
(n = 129)
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In this study, 80.6% patients were non-diabetic, 19.3% had 
been diagnosed with diabetes mellitus. Treatment failure was 
found to be significantly higher in diabetic patients (52%) as 
compared to non-diabetic (20.7%) (p-value =0.001).

According to a study done by Huangfu et al.,6 tuberculosis 
patients with diabetes mellitus were identified with a higher 
risk of mortality, poor treatment outcome, higher relapse 
rate and increased risk of developing primary MDR TB as 
compared to tuberculosis patients without diabetes mellitus. 
Observations made by Gautam et al.7 also had similar 
conclusions. Therefore, screening for diabetes among TB 
patients is recommended. Also, preventive and curative 
strategies, along with optimal care, should be provided for 
both TB and diabetes. In this study, most of the patients 
presented with cough (95.3%), followed by fever (82.2%), 
weight loss (53.5%) and loss of appetite (50.2%) and chest pain 
(46.5%). Only 4.7% of patients presented with hemoptysis. 
According to R. Loddenkemper et al.8, the constitutional 
symptoms of pulmonary TB, i.e., chronic cough, sputum, 
fever, night sweats, decreased appetite, loss of weight and 
hemoptysis, were observed in their study. K Zaman9 stated 
that symptoms of TB depend on site of bacterial growth. 
Patients with pulmonary tuberculosis may present with 
chronic cough, chest pain, hemoptysis, weakness or fatigue, 
weight loss, fever, and night sweats. In this study, 92.2% RR 
TB patients had a previous history of treatment, while only 
7.8% of patients were newly diagnosed TB cases who carried 
drug-resistant strains. The prevalence of MDR-TB/RR-TB in 
India was estimated at 2.5% in newly diagnosed patients and 
16% in previously treated patients.10 Seung et al.11 found that 
the prevalence of MDR-TB was 3.8% in newly diagnosed 
patients and 20% in previously treated patients in their study. 
They also found that MDR TB is highly prevalent in Eastern 
Europe and Central Asian countries.

Ragonnet et al.12 conducted a study on the development 
of drug resistance in previously treated cases of tuberculosis. 
They suggested that lack of proper diagnosis of MDR TB in 
newly diagnosed cases significantly increases the prevalence 
of MDR/RR-TB in previously treated cases. These results 

emphasize the requirement of a methodological approach to 
the prevention and treatment of RR-TB.

A study by Faustini et al.13 stated that previously treated 
cases have 10.23 times more risk of developing MDR-TB 
than newly diagnosed cases. They concluded that a previous 
history of anti-tubercular treatment was the most common 
risk factor for developing MDR-TB in European countries.

In India, 1.56 million TB cases were diagnosed in 202014 
(both drug-sensitive and drug-resistant). Out of them, 89% 
were newly diagnosed cases and 11% were previously treated 
cases. (Rajasthan: 86% new, 14% previously treated). 

In our study, 76.8% sputum conversion rate was achieved 
in RR TB patients on a shorter regimen. A study by K J 
M Aung et al.,15 observed a 93% sputum conversion rate. 
Also, a study by Andrew J Nunn et al.16 showed favorable 
bacteriological outcomes in 84.9% of cases on shorter 
regimens. In TB India Report 2020, 58.9% of patients reported 
sputum conversion at the end of 4th month. This difference in 
sputum conversion varied due to adherence to the treatment 
and scheduled follow-up. 

Clinically at the end of a treatment regimen, 59.8% of 
patients in our study showed complete clinical improvement, 
and 2.7% of patients showed partial clinical improvement. 
However, 20.5% of patients showed no improvement in 
symptoms and 17% complained of exacerbation of symptoms 
after starting a shorter regimen.

The “Treatment failure” is defined as a patient whose 
treatment regimen needs to be terminated or permanently 
changed to a new regimen option or treatment strategy due 
to lack of microbiological conversion at the end of treatment 
or adverse drug reactions (ADR) or evidence of additional 
acquired resistance for drugs in the regimen. The “cure” 
is defined as a microbiologically confirmed MDR/RR TB 
patient who completed treatment as recommended by the 
national policy with evidence of bacteriological response and 
no evidence of treatment failure and was culture negative at 
the end of treatment and on at least one previous occasion.17

In our study 21.7% of patients achieved a cure, while 31% 
of patients achieved treatment completion but did not fulfill 
the criteria of a cure. About 13.2% of patients underwent 
treatment change. Lost to follow-up during treatment was 
found in 11 patients (8.5%). Treatment failure was observed 
in 14% of patients. 14 patients (10.9%) died during treatment 
while 1 (0.8%) patient was transferred out to other centers 
for treatment.

A variable success rate with shorter regimens has been 
observed in previous studies. A study by C Kuaban et al.,18 
in Cameroon found that 89.33% of patients successfully 
completed treatment. They preferred the use of gatifloxacin 
as a fluoroquinolone and put patients on 12-month treatment. 
The longer duration of treatment was probably associated 
with better results. 

A meta-analysis by Faiz Ahmad Khan et al.,19 and a study 
by S. H. Harouna et al.,20 in Niger, both found the treatment 

Figure 5: Outcome of shorter regimen in RR TB patients (n = 129)
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success rate was 83% with the 9-month regimen. In another 
study by Andrew J Nunn et al. (STREAM trial),21 Valerie 
Schwoebel et al.,22 and Syed Abidi et al.,23 found treatment 
success in 78.8, 79.3 and 80.0%, respectively in patients with 
shorter regimen group. The slight variation in the treatment 
success rate is probably due to different geographical regions 
and socioeconomic statuses; however, the results of our study 
are more or less similar to that of national and international 
data.

A study by Le T. N. Anh et al.,24 in Vietnam found 
5.3% of patients were treatment failure. In another study at 
West Bengal, India by Prasanta Kumar Das et al.,25 found 
4.9% treatment failure and study by Andrew J Nunn et al. 
(STREAM trial)16 found 7.75% of patients were treatment 
failure. In our study, we observed a higher rate of treatment 
failure, i.e., 14%, which may be due to differences in 
socioeconomic status, sample size, etc. A study by Alberto 
Piubello et al.,26 in Nigeria found 9.2% of patients were 
treatment failure and a study by Valerie Schwoebel et al. 
(2019)22 in nine African countries found 9.6% probability of 
both failure and relapse, this high failure rate may be due to 
underdeveloped African countries and poor health facilities.

In the present study out of 129 patients on the shorter 
regimen, 14 (10.9%) patients were declared “Died” during 
treatment. In India TB Report 202019 there were 11% of 
patients declared as “Died,” which is consistent to our study. 
Studies by Alberto Puibrllo et al.,26 in Niger and by Valerie 
Schwoebel et al.22 in nine African countries found 9.2% of 
patients and 8.6% were declared “died” during treatment, 
respectively. Studies by C Kuaban et al.,18 in Cameroon and 
in a meta-analysis by Faiz Ahmad Khan et al.,19 found 6.6% 
and 6% deaths, respectively. In one another study by Andrew J 
Nunn et al. (STREAM trial),16 found 7.34% of patients “died” 
during treatment. 

The SARS-CoV-2 pandemic was a significant factor 
affecting the study results, as it hampered the chain of 
timely medicine supply, patient visits and follow-up. It was 
also a contributing factor in the 8.5% of cases that were lost 
to follow-up. COVID-19 also affected the number of study 
subjects.

A large drop of 18% decrease in newly diagnosed patients 
was observed between 2019 and 2020 from 7.1 million in 
2019 to 5.8 million in 2020. Although the number of subjects 
limited our study, we observed better compliance and 
tolerance for shorter regimens in RR-TB patients.27

In our study, although 66 (51.12%) patients experienced 
at least one adverse drug reaction, most of them were mild 
and manageable. The most common ADR reported was GI 
symptoms. About 19 (14.72%) patients experienced symptoms 
like nausea, vomiting, abdominal pain, diarrhea, gastritis 
etc. An almost similar number of cases, i.e., 18 (13.95%) 
developed rashes, while 6 (4.65%) patients experienced 
both GI symptoms and rashes. Peripheral neuropathy was 
experienced by nine patients (6.98%), 8 (6.20%) suffered from 

hepatotoxicity. Ototoxicity in the form of hearing disturbances 
and tinnitus was seen in 4 (3.10%) patients, while two patients 
(1.15%) experienced symptoms of psychosis. 

In a study by S. H. Harouna et al.,20 at Niger found that 50% 
of children/adolescents and 68% of adults experienced at least 
one adverse reaction. The most common adverse drug reaction 
was vomiting (40%), followed by ototoxicity (20%) and other 
adverse reactions, such as gastritis (4%), depression (3%), 
arthralgia (5%), skin rash (2%), peripheral neuropathy (3%), 
optic neuritis (3%), nephrotoxicity (2%) and hepatotoxicity 
(5%) were also recorded only in adults. 

In one another study by Andrew J Nunn et al. (STREAM 
trial)16 found that an adverse event occurred in 48.2% in 
the shorter regimen group. From the above discussion, we 
concluded that approximately half of the cases observed at 
least one adverse effect in a shorter regimen.

Conclusion
The older TB regimens associated with more side effects 
and increased mortality as compaired to the new regimen 
that raises the questions against the relevance of the older 
TB regimen. There is improved survival and fewer side 
effects are noted with new treatments such as bedaquiline. 
Currently, short-term models containing multiple drugs at 
high doses reported fewer side effects, setting an example 
of an excellent treatment regimen. The increased drug side 
effects we found with formal monitoring may perhaps present 
a more complete picture of shorter regimen toxicity and 
has implications for a fixed short regimen. It also confirms 
concerns about injectable-containing regimens as a WHO-
endorsed treatment option.

Although the number of subjects limited our study, we 
observed better compliance and tolerance for shorter regimens 
in RR-TB patients.
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