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Abstract
Background: Non converters are becoming a big issue 
now a days. Many of the non-converters become drug 
resistant later on. There are many factors causing a TB 
patient to becomes non converter after the intensive phase 
of treatment. The objectives of the current study were to 
measure the proportion of non-converters among the adult 
bacteriologically confirmed pulmonary tuberculosis 
patient in Chattogram district and also to find out the 
factors associated with the development of non-
conversion.
Materials and methods: This was a descriptive cross 
sectional study. A total 211 patients were enrolled in this 
study purposively from different upazilas of Chattogram. 
Data was collected from hospital records and from direct 
interviewing the patients. Then compiled, calculated, 
summarized and analyzed using different computer-based 
software and presented in different tables and diagrams.
Results: Among the total 211 respondents 11 were found 
non-converters, e.g. 5.21%. Mean age of all converters 
was 46.78±14.52 years whereas mean age of non-
converters was 55.36±9.91 years. The mean age difference 
was significant. Among non-converters 08(72.73%) were 
male and 03 were female (27.27%) the sex difference was 
found non-significant in this study. Among all the patients 
51(24.17%) were smoker while out of 11 non converters 
7(63.63%) were found smokers, making smoking 
significantly associated with non-conversion. Among the 
respondents 45 (21.33%) had co-morbidity. Only COPD 
and DM were found associated with non-conversion 
where no HTN or CKD patients were found non 
converters. Test showed that there was significant 
relationship between sputum smear grading ≥2+ and non-
conversion with odds ratio 19.11.

Conclusion: This study found the proportion of adult non-
converters among the bacteriologically confirmed 
pulmonary tuberculosis patients after two months of 
intensive phase of anti TB treatment is like most of other 
south Asian countries. Factorsfound significantly 
associated for being non converters are increased age, 
smoking habit as well as comorbidities like chronic 
obstructive pulmonary disease and diabetes mellitus. 
Pretreatment sputum smear grading also had significant 
impact on causing non conversion.

Key words: Chattogram, non-converters, pulmonary 
tuberculosis.

Introduction
Sputum positive pulmonary tuberculosis patients 
whose AFB smear result remains positive after the 
end of an intensive phase of treatment are known 
as non-converters.1 They are one of the most 
important predictors for treatment failure.2 It is 
also an indicator of TB programmee 
performance.3 A significant number of these 
patients harbor viable M. tuberculosis which is 
responsible for spreading of the disease.4 That’s 
why sputum smear non-converters remains a 
major threat to public health as they propagate TB 
transmission at household and community levels.5
Bouti K found 12.8 % (n = 1627) were non 
converted. Also found being male, HIV co-
infected and having a >2+ AFB smear grading 
before intensive phase of TB treatment were risk 
factors for non-conversion.6 Djouma FN of 
Cameroon found that 7.3% out of 1286 sputum 
positive TB patients were non-converted.Pre-
treatment AFB graded 2+ and 3+ were also found 
responsible for delay in smear conversion and 
non-conversion were found significantly 
associated to failure and death.7
Jayakody W found in another study that the 
factors associated with non-conversion were 
raised ESR,increased age and the presence of 
cavitary lesion in lung.4 Another study from 
Cameroon found sputum culture non conversion 
of bacteriologically confirmed pulmonary 
tuberculosis patients after the intensive phase of
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treatment was nearly half and maindeterminants 
for it were current smoking and absence of 
hemoptysis. That study also found about 4% of this 
culture non converters had MDR TB and failure of 
treatment was very high among them.8 Another 
study detected sputum smears non conversion was 
associated with age ≥40 years and  pre-treatment 
sputum AFB graded 3+.9 Inadequate supervision 
of treatment,poor patient’s adherence to treatment, 
low quality of anti TB drugs, inadequate dose of 
drugs,co morbidities and DR-TB were also found 
potential factors causing non conversion.10,11 To 
determine the proportion of non-converters among 
the adult bacteriologically confirmed pulmonary 
tuberculosis patients in Chattogram district and find 
out association of different risk factors causing the 
pulmonary positive tuberculosis patients for 
becoming non-converters.

Materials and methods
This descriptive cross sectional study was 
conducted at Upazila Health Complex of Raozan, 
Rangunia and Hathazari of Chattogram, during 
the period from July to December 2023. Total 211 
bacteriologically confirmed adult pulmonary TB 
patients of the said three Upazila were included in 
this study. Purposive sampling were done.
Inclusion criteria
Adult patients of bacteriologically confirmed 
pulmonary tuberculosis registered in Raozan, 
Rangunia and Hathazari upazila Health 
Complexes from Jan 2022 to Dec 2022. 
Exclusion criteria
Patient with severe life-threatening condition like 
organ failure, cancers and Drug resistance-TB. 
Ethical approval was obtained in due time.

Results
A total 211 persons were interviewed, 120(56.87%) 
were male and 91(43.13%) were female. Among 
them 80 were from Raozan, 70 from Rangunia and 
61 from Hathazari upazila. Mean age of all the 
respondents was 47.23±15.47 years. Among the 
211 sample a total 11 were found non converted 
e.g., 5.21%. Mean age of non-converters was 
55.36±9.91 years while mean age of converters 
only was 46.78±14.52 years.  Among the 11 non-
converters 08(72.73%) were male and 03(27.27%) 
were female. Mean age difference was found 
significance while sex difference was found non-
significant for causing non conversion.

Table I Socio-demographic profile of respondents (n=211)

All the patients were newly diagnosed, there were 
no previously treated tuberculosis patient. Among 
all the patients 51(24.17%) were smokers.

Figure 1 Distribution of respondents according to smoking 
habit

Analysis showed significant relationship between 
smoking and non-conversion of sputum smear 
after intensive phase of treatment (p=.001687). 
OR is 6.20. 
Table II Co-morbidity status of respondents (n=211)

	 Frequency 	 Converted	Non converter

Age group (Years)	 	
15 – 25	 17 (8.06%)	 16	 1
25 – 35	 26 (12.32%)	 26	 0
35 – 45	 42 (19.91%)	 39	 3
45 – 55	 51(24.17%)	 48	 3
55 – 65	 44 (20.85%)	 41	 3
65 – 75	 20 (9.48%)	 19	 1
75+	 11 (5.21%)	 11	 0
Sex 	 	
Male 	 120(56.87%)	 112	 8
Female 	 91(43.13%)	 88	 3

Co-morbidity	 Total	 Converted	 Non converter

COPD	 23(10.90%)	 19	 4
DM	 11(5.21%)	 8	 3
HTN 	 9 (4.27%)	 9	 0
CKD	 2 (0.95%)	 2	 0
Total	 45 (21.33%)	 38	 7

Serial number	 Co morbidity	 Chi square test	 Odds ratio
	 	 (p<0.05)
1	 COPD	 Significant 
	 	 (p= .005379)	 5.44
2	 DM	 Significant 
	 	 (p= .000723)	 9.00

Table III Association of co morbidity with non-conversion
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Figure 2 Distribution of respondents according to sputum 
smear AFB grading

Out of 211 patients 107 were diagnosed by Gene 
X- pert method. Rest 104 were diagnosed by 
sputum smear examination and graded 
accordingly. Among them nine were found non 
converted while patient from Gene X-pert group 
only two were found non converted. It was found 
in current study that there is significant 
relationship between ≥2+ sputum grading and 
non-conversion (p< .00001) with odds ratio 19.1.

Discussion
In this study the proportion of non-converters 
among the bacteriologically confirmed pulmonary 
tuberculosis patients was measured 5.21% for 
Chattogram district, Bangladesh for the year 
2022. A similar study done in Nepal with 830 
sample found the proportion was 4.82%, 8.8% in 
Malaysia, 8.3% in a study done in Tanzania, 
10.2% in Cameroon.12,13,14,8 Out of 840 patients 
137(16%) were found non converter after 2 
months of intensive treatment in a study done in 
Sri Lanka.4 Another study done in India found  
non-conversion rate was 7.6%, though the sample 
size was very small, only 118.15

Significant relationship between smoking and 
non-conversion of sputum smear after intensive 
phase of treatment was found in this study. This 
data also coincides with the findings of a study in 
Cameroon where it was found current smoking 

was one of the main determinants of sputum 
culture non conversion [OR 7.26(95%CI 1,59-
33.23)].8
A total 45(21.33%) patients had co morbidity. In a 
study done in Malaysia, it was found 28.6% of 
pulmonary positive tuberculosis patients suffered 
from different co morbidities, in Africa it was 
found 31.2%.13,16 Regarding co-morbidity, this 
study found COPD and DM has significant 
contribution on developing non converters as 
shown in table 3. It was also found in several 
studies done in India and Iran that those with pre-
existing diabetes mellitus, COPD and chronic 
heart diseases showed significant delay in smear 
conversion.15,17,18 Current study detected 
significant relationship between pretreatment 
sputum smear grading for AFB ≥2+ with 
becoming non converters after two months of 
intensive phase of treatment. Other studies 
showed  51% increase in the odds of non-
conversion for a unit (1+ on ZN stain) increase in 
MTB load, patients with AFB grade ≥2+ had more 
than 20-fold higher relative risk for non-
conversion,  a >2+ AFB smear grading before the 
start of TB treatment was foundsignificant risk 
factor for non-conversion (p<0.001), newsputum 
positive TB case with pretreatment smear of AFB 
3+ were five times more likely to become non 
converted after the intensive phase of treatment.19

Limitations
Only three Upazilas out of fifteen were selected. All 
the variables responsible for non-conversion were 
not evaluated. Important factors like economic 
status, level of literacy, social stigma, initial level of 
chest X-ray consolidation, presence of hemoptysis, 
HIV status were not evaluated. Culture report of the 
follow up sputum sample to confirm the presence of 
viable MTB was not available.

Conclusion
This study found the prevalence of adult non-
converters among the bacteriologically confirmed 
pulmonary tuberculosis patients after 2 months of 
the intensive phase of anti TB treatment was 
5.21%, which is more or less similar to south 
Asian countries.  Factors found significantly 
associated for being non converters are increased 
age, smoking habit as well as comorbidity like 
chronic obstructive pulmonary disease and 
diabetes mellitus. Pretreatment sputum smear 
grading is also a determinant factor for causing 
non conversion.
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Recommendation
Large sample size study to be performed to find 
the actual seenario of the country.

Acknowledgement
The authors express gratefulness to all the patients 
for their generous help and patience also like to 
give thanks to the UH&FPOs of  Raozan, 
Rangunia and Hathazari and their stuffs especially 
TLCA and health assistants for tremendous help.

Contribution of authors
MNAD-Conception, design, acquisition of data, 
drafting & final approval.
MA-Design, data analysis and critical revision & 
final approval.
PKM-Interpretation of data, critical revision & 
final approval.

Disclosure
All the authors declared no conflict of interest.

References
1.	Mlotshwa M, Abraham N, Beery M, Williams S, Smit 
S, Uys M, Reddy C, Medina-Marino A. Risk factors for 
tuberculosis smear non-conversion in Eden district, 
Western Cape, South Africa, 2007-2013: A retrospective 
cohort study. BMC Infect Dis. 2016; 16:365.

2.	Rieder HL. Sputum smear conversion during directly 
observed treatment for tuberculosis. Tubercle and Lung 
Disease. 1996;77(2):124–129.

3.	Hobby GL, Holman AP, Iseman MD, Jones JM. 
Enumeration of Tubercle Bacilli in Sputum of Patients 
with Pulmonary Tuberculosis. Antimicrobial Agents and 
Chemotherapy. 1973;4(2):94–104.

4.	Jayakody W, Harries AD, Malhotra S, de Alwis S, 
Samaraweera S, Pallewatta N. Characteristics and 
outcomes of tuberculosis patients who fail to smear 
convert at two months in Sri Lanka. Public Health Action. 
2013;3(1):26–30.

5.	Izudi J, Tamwesigire IK, Bajunirwe F. Sputum smear 
non-conversion among adult persons with 
bacteriologically confirmed pulmonary tuberculosis in 
rural eastern Uganda. Journal of Clinical Tuberculosis and 
Other Mycobacterial Diseases. 2020;20:100168

6.	Bouti K, Aharmim M, Marc K, Soualhi M, Zahraoui R, 
Benamor J, et al. Factors Influencing Sputum Conversion 
among Smear-Positive Pulmonary Tuberculosis Patients in 
Morocco. ISRN Pulmonology. 2013;2013:1–5.

7.	Djouma FN, Noubom M, Ateudjieu J, Donfack H. 
Delay in sputum smear conversion and outcomes of smear-
positive tuberculosis patients: a retrospective cohort study 
in Bafoussam, Cameroon. BMC Infectious Diseases 
[Internet]. 2020;15(1). 
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s1
2879-015-0876-1

8.	Pefura-Yone EW, Kengne AP, Kuaban C. Non-
conversion of sputum culture among patients with smear 
positive pulmonary tuberculosis in Cameroon: A 
prospective cohort study. BMC Infectious Diseases. 
2014;14(1).

9.	Kuaban C, Bame R, Mouangue L, Djella S, Yomgni C. 
Non conversion of sputum smears in new smear positive 
pulmonary tuberculosis patients in Yaoundé, Cameroon. 
East Afr Med J. 2009 ;86(5):219-225.

10.	Fitzwater Sean P, Caviedes L, Gilman Robert H, 
Coronel J, LaChira D, Salazar C, et al. Prolonged 
Infectiousness of Tuberculosis Patients in a Directly 
Observed Therapy Short Course Program with 
Standardized Therapy. Clinical Infectious Diseases. 
2010;51(4):371–378.

11. Third Edition [Internet]. 2021 
https://www.ntp.gov.bd/wp-content/uploads/2021/07/NATIONAL-
GUIDELINES__Tuberculosis-in-Children_compressed.pdf.

12.	Shah NP, Regmi A, Acharya A, Jwala KC, Khatiwada 
B, Hada M. Sputum Smear Non-conversion at the End of 
Intensive Phase of Tuberculosis Treatment at a Tertiary 
Care Center in Nepal: A Descriptive Cross-sectional study. 
JNMA: Journal of the Nepal Medical Association 
[Internet]. 2021;59(243):1090–1093. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9124322/

13.	Khor LA, A Wahid UNI, Ling LL, Liansim SMS, Oon 
J, Balakrishnan MN, Ng WL, Cheong AT. Prevalence and 
associated factors of delayed sputum smear conversion in 
patients treated for smear positive pulmonary tuberculosis: 
A retrospective follow up study in Sabah, Malaysia. PLoS 
One. 2023;18(3).

14.	Gunda DW, Nkandala I, Kavishe GA, Kilonzo SB, 
Kabangila R, Mpondo BC. Prevalence and Risk Factors of 
Delayed Sputum Conversion among Patients Treated for 
Smear Positive PTB in Northwestern Rural Tanzania: A 
Retrospective Cohort Study. Journal of Tropical Medicine. 
2017;2017:1–5.

15.	Basavaraju V, Bukanakere CL, Nagaraj DM, Manjuna-
tha S. Sputum smear conversion rate of adult pulmonary 
tuberculosis patients under directly observed treatment 
shortcourse in Rajarajeswari Medical College and Hospi-
tal, Bangalore. International Journal Of Community Medi-
cine And Public Health. 2019;6(11):4782.



Original Article JCMCTA 2024 ; 35 (1) : 142-146

146

16.	Asemahagn MA. Sputum smear conversion and 
associated factors among smear-positive pulmonary 
tuberculosis patients in East Gojjam Zone, Northwest 
Ethiopia: A longitudinal study. BMC Pulmonary 
Medicine. 2021;21(1).

17.	Azarkar Z, Sharifzadeh G, Ebrahimzadeh A, Olumi S. 
Time to Sputum Smear Conversion in Smear-Positive 
Pulmonary Tuberculosis Patients and Factors for Delayed 
Conversion. Iran J Med Sci. 2016;41(1):44-47.

18.	Viswanathan V, Vigneswari A, Selvan K, Satyavani K, 
Rajeswari R, Kapur A. Effect of diabetes on treatment 
outcome of smear-positive pulmonary tuberculosis- A 
report from South India. J Diabetes Complications. 
2014;28(2):162-165.

19.	Musteikien  G, Miliauskas S, Zaveckien  J,  emaitis M, 
Vitkauskien  A. Factors associated with sputum culture 
conversion in patients with pulmonary tuberculosis. 
Medicina. 2017;53(6):386–393.


