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ABSTRACT 

Introduction: India’s DOTS-based RNTCP Programme covered the entire country in 2006 March and it is implemented 

through primary healthcare system by Primary Health Centers and Sub Centers. This study has been taken to assess the 

treatment outcome of TB patients in terms of sputum conversion in 3 primary health centers of Dabeerpura TB unit at the 

end of intensive phase of DOTS regimen.  

Materials and methods: A prospective study was done among 232 sputum smear positive tuberculosis patients after 

obtaining institutional ethical committee clearance and permission from concerned authorities.  

Results: Of the 232 cases, 85% belonged to 15 – 49 years with 72% men and 28% women. Of them 79.74% were cured and 

total success rate was found to be 90%. Sputum conversion rate was 93.53% at the end of intensive phase.  

Conclusion: In the present study, the sputum conversion rate by smear was 93.53% at the end of intensive phase of 

treatment. This is clearly more than RNTCPs objective of 90% smear conversion rate. 

 

INTRODUCTION  

Tuberculosis is an infectious disease caused by the bacillus Mycobacterium tuberculosis typically affecting the 

lungs (Pulmonary TB) but can also affect other sites (Extra pulmonary TB). This disease has existed for 

millennia and remains a major global health problem
1
.  

TB is the ninth leading cause of death worldwide and the leading cause from a single infectious agent,ranking 

above HIV/AIDS. The global incidence of TB was 10.4 million in 2016. There was an estimated 1.3 million TB 

deaths among HIV negative people and an additional 3, 74,000 deaths among HIV positive people in the same 

year
2
. Most of the incident cases in 2016 occurred in the WHO South East Asia Region

3
. The top five countries 

with 56% of estimated cases were India, Indonesia, China, Philippines and Pakistan
1
. From 2000 to 2015, global 

and national efforts to reduce the burden of TB were focussed on achieving targets set within the context of the 

Millennium Development Goals (MDGs)
1.
In2016; the MDGs were succeeded by a new set of goals known as 

Sustainable Development Goals (SDGs).Most deaths from TB could be prevented with early diagnosis and 

appropriate treatment. TB control aims to reduce the spread of the infection and the most efficient method for 

preventing transmission is the identification and cure of infectious pulmonary TB patients
4
.  
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Sputum smear positive (SSP) pulmonary tuberculosis patients are the most significant source of infection for TB 

because, when they cough or sneeze, they expel droplet nuclei which carry infectious bacilli
5
. One untreated 

infectious TB patient is likely to infect 10-15 persons annually6.  When SSP patients are initiated on multidrug 

ant tuberculosis treatment, there is a multifold reduction in bacillary load expelled in sputum
7
. It is expected that 

80 to 90% of patients will undergo smear conversion within two to three months of treatment
8
. This research 

was done to study the sputum conversion rates in smear positive pulmonary tuberculosis cases at the end of 

intensive phase of DOTS treatment.  

MATERIALS AND METHODS:  

A prospective observational study was conducted among all newly diagnosed sputum smear positive TB cases 

under DOTS in Dabeerpura TB unit from 1
st
 April 2012 to 30

th
 September 2012. This TB unit has 3 Designated 

Microscopic Centre’s namely the Saroor Nagar PHC, Vasanthalipuram PHC and Balapur PHC. Patients under 

Category 2 treatment were excluded. Information regarding their age, gender, occupation, habits, compliance to 

treatment and details regarding the sputum conversion were recorded in a separate performa after an interview 

with them at the respective primary health centres. Patients who did not report to health centres were followed 

up to their homes after getting their addresses from PHCs. Institutional ethical committee approval was taken 

prior to the study and permission was also obtained from the District TB Officer, State TB Officer , Medical 

Officer and concerned DOTS provider of the area. The data was entered in Microsoft Office Excel 2007 and 

IBM SPSS statistics 20 was used for analysis.  

RESULTS: 

 From  1
st
 April 2012 to 30

th
 September 2012 , 232 cases of smear positive tuberculosis were diagnosed, which 

included 167 (72%)  men and 65(28%) women. Almost 85%  of the sputum smear positive cases belonged to 

15-49 year age group followed by 11% in more than 50 years age group. Only a minority (3.45%) belonged to 

less than 14 years age group. Most (31%) of the study subjects were labourers ,literate (68.10%),  married 

(65.95%), belonged to a nuclear family (83%), and were in the Class V socioeconomic status as per BG Prasad 

classification.  Most of them(50.86%) were residing in a Pucca house but majority (58.62%) of the households 

of the patients were overcrowded as seen in Table 1.  

The common complaints for which the study subjects contacted the health centres were persistent cough 

(65.95%), evening rise of temperature or prolonged fever (34%). 48.7% of the study subjects did not have any 

comorbidities. Among the comorbidities that were seen in the rest of the patients, diabetes (20.69%) and 

coinfection with HIV/AIDS (19.4%) topped the list.  

 All these patients were put on Category I DOTS through health care providers especially the community health 

workers and anganwadi workers. The Tuberculosis treatment cards were found to be filled and updated in 

96.5% of the patients. The most commonest complaint in patients in whom DOTS was started was 

gastrointestinal upset which manifested as nausea and vomiting. It was noticed that 13.7% of them interrupted 

from treatment. 68.75% of them interrupted for less than 2 weeks duration. Rest of them were considered as 

defaulters. The main reasons for interruption of treatment was patient felt a sense of well being and due to 

adverse events. Out of 232 subjects, 79.74% were cured, 10.34% were considered as treatment completed, 1.72 

% were dead, 2.16% were failures, 3.45% were defaulter after treatment and 2.59 % was transferred out as seen 

in Table 2. In total success rate of treatment was found to be 90% which shows high performance of TB Unit. 
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The sputum conversion at the end of 2nd month was 93.53%, at the end of 4th month it was 90.08% and at the 

end of treatment it was found to be 90.08% as seen in Table 3. 

 

TABLE 1: BASELINE CHARACTERISTICS OF THE STUDY PARTICIPANTS 

SNO. VARIABLES  FREQUENCY (%) 

AGE DISTRIBUTION 

1 ≤ 14 YEARS 8 (3.45%) 

2 15 – 49 YEARS 198 (85.34%) 

3 ≥ 50 YEARS 26 (11.21%) 

GENDER 

1 MALE  167 (72%) 

2 FEMALE 65 (28%) 

  OCCUPATION 

1 AGRICULTURAL LABOURER 7 (3.02%) 

2 OTHER LABOURERS 96 (31.38%) 

3 CULTIVATORS 16 (6.90%) 

4 BUISNESS 4 (1.72%) 

5 PROFESSIONAL 65 (28.02%) 

6 UNEMPLOYED 44 (18.97%) 

MARITAL STATUS 

1 MARRIED 153 (65.95%) 

2 UNMARRIED 65 (28.02%) 

3 WIDOWED/SEPERATED 14 (6.03%) 

FAMILY TYPE 

1 NUCLEAR 193 (83.19%) 

2 JOINT 39 (16.81%) 

                       SOCIOECONOMIC STATUS 

1 CLASS I 6 (2.59%) 

2 CLASS II 11 (4.74%) 

3 CLASS III 39 (16.81%) 

4 CLASS IV 74 (31.90%) 

5 CLASS V 102 (43.97%) 

TYPE OF HOUSE 

1 PUCCA 118 (50.86%) 

2 SEMIPUCCA 78 (33.62%) 

3 KUTCHA 36 (15.52%) 

OVERCROWDING 

1 PRESENT  136 (58.62%) 

2 ABSENT  96 (41.38%) 
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TABLE 2: TREATMENT OUTCOME IN PATIENTS PUT ON DOTS CATEGORY 1 

SNO.  FINAL OUTCOME NO. OF PATIENTS (%) 

1 CURED 185 (79.74%) 

2 TREATMENT COMPLETED 24 (10.34%) 

3 DIED  4 (1.72%) 

4 FAILURE  5 (2.16%) 

5 DEFAULTER AFTER 

TREATMENT 

8 (3.45%) 

6 TRANSFERRED OUT  6 (2.59%) 

 

TABLE 3: RESULTS OF SPUTUM SMEAR EXAMINATION  

SNO.  RESULT OF SPUTUM 

SMEAR 

EXAMINATION 

At the end of 

IP/Extended IP 

At the end of 2nd 

month CP 

At the end of 

treatment 

No. % No. % No. % 

1 DEFAULT 0 0.00 8 3.45 8 3.45 

2 DIED 0 0.00 4 1.72 4 1.72 

3 MIGRATED 0 0.00 6 2.59 6 2.59 

4 NEGATIVE 217 93.53 209 90.09 209 90.09 

5 POSITIVE 15 6.47 5 2.16 5 2.16 

 

DISCUSSION:  

This study was undertaken to gain insight into the proportion of patients who become sputum negative at the 

end of Intensive phase of DOTS treatment. The time of sputum conversion may be considered as a proxy 

measure for non infectiousness of the patient.  

      The patients were started on DOTS by the health care providers and were followed up by the investigators 

for the outcome. The outcome was measured by sputum smear conversion. The events in the patients, occurring 

during the treatment was also noted. Smear for AFB is a simple investigation and demands minimal resources 

and is also a recommended method for follow up examination as per Revised National Tuberculosis Control 

Program9, 10. However, it is not as sensitive method as culture8, 11. But in this study, culture of the sputum was 

not done due to financial constraints which is also a  limitation of the study.  

       The treatment of patients under DOTS is basically of a domiciliary nature wherein  patients need to take 

medication thrice weekly. A significant number of smear positive patients will become smear negative during 

the course of treatment and will respond favourably. In the present study, the sputum conversion rate by smear 

was 93.53% at the end of intensive phase of treatment.  This is more than the 85% cure rate as mentioned in 

Millenium Development Goals
12

. The results obtained here are similar to a study done in Guwahati by Bawri S 

et al
13

 where it was shown to be 92% and another study done by Dembele SM
14

 where it was 92.1%.  

      In the present study, 15 (6.47%) of the patients still remained positive at the end of intensive phase of 

treatment. Category 1 patients who remained smear positive at the end of 3
rd

 month of treatment where shifted 

to continuation phase. It was noted that 10 of them had undergone conversion during the continuation phase. 
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Thus it was seen that 5 of the patients remained sputum smear positive even at the end of 5th month of 

treatment. One of the most important reasons for the patients to remain smear positive may be drug resistance. 

But drug resistance monitoring was not done in the present study. Wherever possible Drug susceptibility testing 

(DST) for all first line anti tuberculosis drugs should be done at the start of the treatment. Thus if resources were 

available, all 15 patients who remained positive at the end of intensive phase should have had a DST to rule out 

Multi Drug Resistance Tuberculosis (MDR TB). This should not be delayed till the end of 5 months as if done 

early, this could prevent drug resistant strains from spreading. This is especially important in a country like 

India where is a lot of primary drug resistant cases15, 16.  

      There were 45 patients of tuberculosis who were positive for HIV. Patients who are HIV positive are at an 

increased risk of tuberculosis as well as MDR TB. Studies indicate that the time to smear conversion and culture 

conversion is either unaffected or shorter in patients with HIV / TB coinfection17, 18. MDR TB may itself be an 

important reason for late conversion. These patients added up with the non conversion patients are an important 

cause for default. This not only causes damage to the patient but also to the RNTCP program
19

. That is why 

early DST becomes important.  

      Awareness among patients about infection control measures is important. They should be taught to all 

patients and should be continued until they are proved to be non-infectious. The researchers believe that this 

should be continued atleast till sputum smear conversion. Better would be to wait for a few more weeks so that 

we give time for culture also to become negative. Thus the end of Intensive phase sputum smear examination 

can serve as a guide for removal of infection control measures.  

CONCLUSION:  

In the present study, the sputum conversion rate by smear was 93.53% at the end of intensive phase of 

treatment. This is clearly more than RNTCPs objective of 90% smear conversion rate. The patients have to be 

taught about infection control measures and the same has to be followed till they become non infectious.  
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