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Abstract
Drug-resistant tuberculosis (DR-tB) is a worldwide global burden and related to poor treatment 
outcomes. Monitoring the progress of DR-tB treatment can be carried out microscopic with Acid-Fast 
Bacilli (AFB) sputum smear and assessed from the beginning or the first time the patient is diagnosed 
and monthly to determine the sequential conversion of AFB baseline to the next month twice until it 
becomes negative. the prolonged conversion has been associated with infectiousness and treatment 
outcomes. this study was aimed to determine the correlation between positivity of AFB sputum and 
time to conversion in DR-tB patients with short-term treatment (stR) regimen. An analytic retrospective 
at hospital collected from medical records of DR-tB patients, from september 2017 to July 2018. 
spearman technique was used to analyze the data with p < 0.05. From the total of 151 DR-tB patients 
on stR regimen, 51 patients were enrolled consisting of 30 (58.8%) males and 21 (41.2%) females with 
ages average were 51 ± 12.9 years old. Overall, 39 (76.5%) patients had time of AFB conversion in the 
first month, 9 (17.6%) patients in the second months, 2 (3.9%) patients in the third months, and 1 (2%) 
patient in the fourth months. Among those patients, 26 (51%) patients had completed the treatment 
outcomes, 22 (43.1%) were loss to follow-up, 1 (2%) patient had the treatment failure, and 2 (3.9%) 
were died. there was no significant correlation between AFB sputum baseline (scanty, 1+, 2+, 3+) with 
the time to sputum conversion (p > 0.05). AFB sputum have significant correlation with time of culture 
conversion (p < 0.05), and treatment compliance was not associated with time of AFB sputum conversion 
(p > 0.05). there was no significant relation between positivity of AFB baseline and time to sputum 
conversion in DR-tB patients on short-term treatment (stR) regimen. AFB sputum have significant 
correlation with time of culture conversion in DR-tB patients on short-term treatment (stR) regimen.
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iNtRODUCtiON
 The World Health Organization (WHO) 
ranked Tuberculosis (TB) 10th in the world and 
leading cause of death in single infectious 
agents. The incidence of DR-TB between 2016 
and 2017, increased by more than 30% in six of 
the 30 countries that had the highest burden of 
DR-TB (Angola, Korea’s Democratic Republic of 
Korea, Indonesia, Nigeria, Somalia and Thailand). 
Globally, the number of DR-TB cases (RR/MDR) 
has increased, in 2017 was 29% of the estimated 
558.000 case incidents and 49% of the estimated 
330.000 cases of DR-TB (RR/MDR) were notified 
and the treatment success remains low1. 
 Based on the Global Tuberculosis Report 
2018 (WHO), in Indonesia was reported burden 
of DR-TB (RR/MDR) estimated incidence has a 
value of 23,000 (16,000-57,000) with a calculation 
of 8.8 (6.2-12 per 100.000 population), with 
estimates of DR-TB (RR/MDR) cases of 12,000 
(8,600-15,000) or as many as 13% (9-18) of the 
new 2.4% cases (1.8-3.3). While the success rate of 
RR/MDR TB treatment in 2017 was 55%. Therefore 
previous DR-TB treatment with conventional 
DR-TB regimen was still considered to require a 
long time and could affect the low success rate 
of treatment1. WHO released guidelines for the 
management of DR-TB with short-term treatment 
(STR) regimen of 9-12 months to update the 
existing conventional regimen and that can be 
given to certain DR-TB conditions or cases in 
order to reduce treatment failure2,3. In 2011, the 
previous guidelines recommended in an intensive 
treatment phase duration of 8 months and 20 
months of total treatment4,5. Monitoring the 
progress of DR-TB treatment can be carried out 
microscopic with Acid-Fast Bacilli (AFB) sputum 
smear and assessed from the beginning or the 
first time the patient is diagnosed and monthly 
to determine the sequential conversion of AFB 
baseline to the next month twice until it becomes 
negative. The prolonged conversion has been 
associated with infectiousness, and monitoring 
serial sputum and culture important for clinical 
management, therapeutic planning and related 
to treatment outcomes2,6. Based on that, it is 
considered to be a concern and needs to know 
the correlation between positivity of AFB sputum 
and time to conversion in DR-TB patients on STR 
regimen2,7. This study was aim to determined the 

correlation between positivity of AFB sputum and 
time to conversion in DR-TB patients with STR 
regimen.

MAteRiAls AND MethODs
study design and settings
 This study used a retrospective design. 
Data collected from medical records of DR-TB 
(RR/MDR) patients at the Dr. Soetomo General 
Academic Hospital, Surabaya, Indonesia. The 
population was 151 DR-TB patients on STR regimen 
from September 2017 to July 2018, 51 patients 
were enrolled using purposive sampling technique 
and according to inclusion and exclusion selection 
criteria.
Participant 
 The inclusion criteria in this study were: 
DR-TB patients who received STR regimen and 
fulfilled the treatment criteria, patients who 
performed AFB sputum examination and Gene 
Xpert® MTB/RIF showed RR results. The exclusion 
criteria were patients who died before the AFB 
sputum results occur in conversion, patients who 
cannot expel sputum and patients loss to follow-
up before the conversion. 
Design
 Referred to WHO, positivity (number) 
of AFB was defined as the number of bacilli 
present in patient’s sputum is in direct relation 
to degree of infectiousness. Method for smears 
stained by Ziehl-Neelsen/acid fast bacilli stain 
(immersion lens x100). This staining allows the 
detection of the acid fast microorganisms, mainly 
Mycobacteria spp. The most infectious TB patients 
can be detected rapidly using direct microscopy 
examination, sensitivity of the sample examined 
contain at least 10.000 bacilli (per ml) in order to 
be seen positive on microscopy. High number of 
bacilli found in patients with cavitary pulmonary 
TB since the cavity formation will increase 
oxygen concentration, favor the bacillary growth 
and also creating an environment that prevent 
immunological control8,9 (Table 1). 
 Time to AFB sputum and culture 
conversion, was the interval from the beginning 
or the first time the patients diagnosed and 
monthly to determine the sequential conversion 
of baseline positive to the next month twice 
until it becomes negative. Completed treatment 
outcome according to defined treatment duration. 
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Patients who stops treatment for two consecutive 
months or more, assessed as loss to follow-up. 
Time to conversion more than six months or 
obtained second-line drug-resistance considered 
of outcomes treatment failure. Died; A patient who 
dies for any reason during treatment, in this study 
was defined patients who died after conversion2. 
Patients compliance in this study was defined the 
rate of patients to carry out the treatment that has 
been determined in; <2 weeks (good compliance), 
>2 weeks - 1 month (moderate compliance,) 1 
month - 2 months (poor compliance), and >2 
months (non-compliance). 
 Fulfilled treatment criteria DR-TB 
patients who received STR regimen, base on 
Ministry of Health of the Republic of Indonesia 
was classified: no evidence of fluoroquinolone 
resistance or second-line drugs injection, no 
contact with Pre-XDR/XDR-TB patients, never get 
second-line treatment for more than one month, 
no STR regimen intolerance, no pregnancy, not 
extrapulmonary cases, there is no risk of an 
unfavorable outcome2. 

statistical analysis
 Data were coded, entered, cleaned and 
analyzed using the statistical software SPSS for 
Windows version 20.0 (IBM Corporation, New 
York, USA) and Microsoft Excel 2010 Software. 
Frequencies and proportions were used to 
describe demographic patients and clinical 
characteristics. Demographic data included 
age, sex, and diagnose of DR-TB. Clinical and 
microbiological data included AFB baseline 
sputum, time to AFB conversion, time to culture 
conversion, treatment compliance and outcomes. 
The model included the following variables: AFB 
baseline sputum and compliance as independent 
variables, and the time to sputum and culture 
conversion as dependent variables.
 The correlation between AFB sputum 
and time to AFB conversion, culture conversion 
and treatment compliance were analyzed using 
Spearman. Proportions were computed for 
categorical variables and expressed as percentages, 
means, and standard deviation (SD). P value (p < 
0.05) was considered statistically significant.

ResUlts
Demographic and clinical characteristic
 Total of 151 DR-TB patients on STR 
regimen with GeneXpert® MTB/RIF showed RR 
results. 100 patients were excluded and did not 
meet inclusion criteria, following of (n = 62) loss 
to follow-up and/or (n = 4) died before conversion 

table 1. Positivity of AFB sputum

Number of AFB Grade of positivity

Scanty 1-9 AFB per 100 immersion fields
1+ 10-99 AFB per 100 immersion fields
2+ 1-10 AFB per field
3+ ≥10 AFB per field

Fig. 1. Study flow diagram. A total 51 DR-TB patients on STR regimen comprised the study population after excluding 
patients.
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occurs, (n = 27) patients showed AFB sputum 
baseline negative, (n = 7) was diagnosed Pre-XDR/
XDR-TB (Fig. 1). The remaining 51 patients were 
included in the analysis as samples, a majority of 
patients mean age was 51 ± 12.9 years old. Patients 
were predominantly 30 (58.8%) males and 21 
(41.2%) females (Table 2).

 Following of 17 (33.3) RR-TB patients 
and 34 (66.7) MDR-TB patients with AFB baseline 
positive, among 9 (17.6%) was showed Scanty, 13 
(25.5%) showed 1+, 13 (25.5%) showed 2+ and 16 
(31.4%) showed 3+. Overall, 39 (76.5%) patients 
had time of AFB conversion in the first month, 9 
(17.6%) patients in the second months, 2 (3.9%) 
patients in the third months, and 1 (2%) patient 
in the fourth months.
 Time of treatment compliance from DR-
TB patients on STR regimen in hospital represented 
7 (13.7%) patients compliance less than two weeks 
and with the most comparison 25 (49%) treatment 
compliance more than two months. Among those 
patients, 26 (51%) patients had completed the 
treatment outcomes, 22 (43.1%) were loss to 
follow-up, 1 (2%) patient had the treatment failure, 
and 2 (3.9%) were died.
AFB sputum and sputum conversion
 The time of AFB sputum conversion can 
be seen in 9 (100%) patients with AFB baseline 
Scanty in the first month. Patients with AFB 
baseline 1+ (n = 13) respectively showed 9 (69.2%) 
conversion in the first month, 4 (30.8%) in the 
second months. Patients with AFB baseline 2+ (n 
= 13) respectively showed 8 (6.15%) conversion in 
the first month, 2 (15.4%) patients in the second 
months, 2 (15.4%) in the third months and 1 
(7.7%) patient in the fourth months. Patients 
with AFB baseline 3+ (n = 16) respectively showed 
13 (81.8%) conversion in the first month dan 3 
(18.8%) patients in the second months. There was 
no significant correlation between AFB sputum 
baseline (Scanty, 1+, 2+, 3+) with the time to AFB 
sputum conversion (p = 0.528; table 3).
AFB sputum and culture conversion
 Overall, 22 (43.1%) patients had time of 
culture conversion in the first month, 25 (49%) 
patients in the second months, 3 (5.9%) patients 
in the third months, there is no culture conversion 
(0%) in the fourth months, and 1 (2%) patient had 
time of culture conversion in the fifth months 
(Table 2).
 Time to culture conversion with AFB 
baseline sputum correlation showed 7 (77.8%) 
patients with AFB baseline Scanty was conversion 
in first month and 2 (22.2%) in second months. 
Patients with AFB baseline 1+ (n = 9) respectively 
showed conversion 6 (46.2%) in first month, 6 
(46.2%) in second months and 1 (77.7%) in third 

table 2. General demographic and clinical characteristics

Variable n (%)

Range age  
< 30 years  7 (13.7)
30 – 40 years  10 (19.6)
41 – 50 years  15 (19.4)
51 – 60 years  13 (25.5)
> 60 years  6 (11.8)
Sex
Male  30 (58.8)
Female 21 (41.2)
Diagnose of DR-TB 
RR-TB 17 (33.3)
MDR-TB 34 (66.7)
AFB Baseline sputum 
Scanty 9 (17.6)
1+ 13 (25.5)
2+ 13 (25.5)
3+ 16 (31.4)
AFB sputum conversion (time) 
1st month 39 (76.5)
2nd months 9 (17.6)
3rd months 2 (3.9)
4th months 1 (2.0)
5th months 0 (0.0)
≥6th months 0 (0.0)
Culture conversion (time) 
1st month 22 (43.1)
2nd months 25 (49.0)
3rd months 3 (5.9)
4th months 0 (0.0)
5th months 1 (2.0)
≥ 6th months 0 (0.0)
Treatment compliance (time) 
< 2 weeks 7 (13.7)
2 weeks – 1 month
1 month – 2 months 9 (17.6)
10 (19.7)
> 2 months 25 (49.0) 
Outcomes 
Completed 26 (51.0)
Loss to follow up 22 (43.1)
Treatment failure 1 (2.0)
Died 2 (3.9)
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months. Patients with AFB baseline 2+ (n = 13) 
respectively showed 4 (30.8%) in first month, 
7 (53.8%) patients in second months, 1 (7.7%) 
patient in third months and 1 (7.7%) patient in 
fifth months. Patients with AFB baseline 3+ (n = 
16) respectively showed 5 (31.3%) in first month, 
10 (62.5%) patients in second months and 1 
(6.3%) patients in third months. AFB sputum 
have significant correlation with time of culture 
conversion (p = 0.043; table 3).

AFB sputum conversion and treatment compliance
 Time of treatment compliance (Table 
2) showed 7 (13.7%) patients compliance in < 2 
weeks, 9 (17.6%) patients in 2 weeks – 1 month, 
10 (19.6%) patients in 1 month – 2 months and 25 
(49%) patients >2 months.
 The correlation between time to AFB 
conversion and treatment compliance (Table 4) 
showed patients who conversion in first month 
(n = 39) has 5 (12.8%) patients with treatment 

table 3. Correlation of AFB baseline sputum on time to AFB conversion and culture conversion

Time (month)        AFB Baseline   p

 Scanty (n=9) 1+ (n=13) 2+ (n=13) 3+ (n=16)
 
AFB Conversion
1st 9 (100.0) 9 (69.2) 8 (61.5) 13 (81.3) 0.528
2nd 0 (0.0) 4 (30.8) 2 (15.4) 3 (18.8) 
3rd 0 (0.0) 0 (0.0) 2 (15.4) 0 (0.0) 
4th 0 (0.0) 0 (0.0) 1 (7.7) 0 (0.0) 
5th 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
≥6th 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Culture conversion     
1st 7 (77.8) 6 (46.2) 4 (31.3) 5 (31.2) 0.043*
2nd 2 (22.2) 6 (46.2) 7 (53.8) 10 (62.5) 
3rd 0 (0.0) 1 (7.7) 1 (7.7) 1 (6.3) 
4th 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
5th 0 (0.0) 0 (0.0) 1 (7.7) 0 (0.0) 
≥6th 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

*significant 0.05

table 4. Correlation of treatment compliance on time to AFB conversion and culture conversion

Time (month)       Treatment compliance  p

 < 2 weeks  2 weeks – 1  1 – 2 month > 2 month  
 (n=7) month (n=9)   (n=10) (n=25)
 
AFB Conversion     
1st 5 (71.4) 6 (66.7) 8 (80.0) 20 (80.0) 0.448
2nd 1 (14.3) 2 (22.2) 2 (20.0) 4 (16.0) 
3rd 1 (14.3) 0 (0.0) 1 (11.1) 0 (0.0)
4th 0 (0.0) 0 (0.0) 0 (0.0) 1 (4.0) 
5th  0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
≥6th 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Culture conversion
1st 2 (28.6) 5 (55.6) 6 (60.0) 9 (36.0) 0.448
2nd 4 (57.1) 3 (33.3) 4 (40.0) 14 (56.0) 
3rd 1 (14.3) 1 (11.1) 0 (0.0) 1 (4.0) 
4th 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
5th 0 (0.0) 0 (0.0) 0 (0.0) 1 (4.0) 
≥6th 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
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compliance in <2 weeks, 6 (15.4%) in 2 weeks – 1 
month, 8 (20.5%) in 1 – 2 months and 20 (51.3%) 
patients in >2 months. Time to AFB conversion in 
second months (n = 9) has 1 (11.1%) patients with 
treatment compliance in <2 weeks, 2 (22.2%) in 2 
weeks – 1 month, 2 (22.2%) in 1 – 2 months and 
4 (44.4%) in >2 months. Time to AFB conversion 
in third months (n = 2) has 1 (50%) patients with 
treatment compliance in < 2 weeks and 1 (50%). 
Time to AFB conversion in fourth months (n = 1) 
has 1 (100%) patients with treatment compliance 
in >2 months. The treatment compliance was not 
associated with time of AFB sputum conversion (p 
= 0.448).
Culture conversion and treatment compliance
 Time to culture conversion with treatment 
compliance correlation showed patients who 
conversion in first month (n = 22) has 2 (9.1%) 
patients with treatment compliance in <2 weeks, 
5 (22.7%) in 2 weeks – 1 month, 6 (27.3%) in 1 – 2 
months and 9 (40.9%) patients in >2 months. Time 
to AFB conversion in second months (n = 25) has 
4 (16%) patients with treatment compliance in <2 
weeks, 3 (12%) in 2 weeks – 1 month, 4 (16%) in 1-2 
months and 14 (56%) in >2 months. Time to AFB 
conversion in third months (n = 3) has 1 (33.3%) 
patients with treatment compliance in <2 weeks, 
1 (33.3%) in 2 weeks – 1 month and 1 (33.3%) 
patients in >2 months. Time to AFB conversion 
in fifth months (n = 1) has 1 (100%) patients with 
treatment compliance in >2 months (Tabel 4). The 
treatment compliance was not associated with 
time of culture conversion (p = 0.734).

DisCUssiONs
 WHO released new guidelines in May 
2016, for the management of DR-TB with STR 
regimen of 9-12 months to update the previous 
guidelines in 2011, an intensive treatment 
phase duration of 8 months and 20 months of 
total treatment. STR regimen that can be given 
to certain DR-TB conditions or cases in order 
to reduce treatment failure. Monitoring the 
progress of DR-TB treatment with AFB sputum 
and culture serial each months to determine 
the sequential conversion of AFB baseline to the 
next month twice until it becomes negative2-4. 
The prolonged conversion has been associated 
with infectiousness and important for clinical 

management, therapeutic planning and related 
to treatment outcomes2,5,6. 
 In this retrospective study, we assessed 
and associated positivity of AFB baseline sputum 
and time to conversion with DR-TB (RR/MDR-TB) 
patients who received STR regimen in hospital. 
The present study revealed mean time of AFB 
sputum conversion was about one month. This 
result is in accordance with the studies conducted 
in Lianyungang City, China that have reported the 
median time sputum conversion was one month 
(87.0%) and (13.0%) did not convert10. Other 
studies in Northwest Ethiopia have reported 
(89.2%) sputum conversion within 54 median 
days and (10.8%) no conversion sputum smear to 
negative6.
 Our study also revealed that for patients 
with positivity AFB baseline 3+ experiencing 
sputum conversion in the first month. There 
was no significant relation between positivity 
of AFB baseline and time to sputum conversion. 
Tuberculosis infected patient might experience 
less productive cough after the therapy regimen 
and this might influence the sputum conversion 
result since the specimen quality might not be 
as good as the baseline specimen. The higher 
positivity AFB baseline usually related with the 
delay of sputum conversion but on the contrary, 
our research showed that the majority of patient 
with 3+ baseline converted in the first month. This 
finding is parallel with a study done in Morroco 
that showed the presence of numerous bacilli 
on initial pretreatment sputum smears as an 
independent predictor of a delay of conversion 
of positive sputum smears11. Other factors 
including age, smoking habit, and HIV status might 
contribute to this result.
 The pathogenesis of the tuberculosis 
infection might also contribute to the insignificantly 
relation between the AFB sputum conversion since 
the “close” foci / granuloma might not releasing 
a significant amount of AFB that can be detected 
by microscopy examination. Meanwhile, the mean 
time of AFB baseline sputum with time to culture 
conversion in this study was about two months 
and patients with positivity AFB baseline 3+, 
also experiencing culture conversion faster than 
other AFB baselines. AFB sputum has significant 
correlation with time of culture conversion. 
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Culture conversion is significantly related with the 
AFB baseline since the culture method is more 
sensitive than the AFB smear and is using a rich 
media that is specialized to support the growth of 
viable Mycobacteria. After the therapy regimen, 
the number of viable Mycobacteria is significantly 
decrease and might result in negative culture 
conversion. The mean time of culture conversion 
was comparable to the studies conducted in 
Nigeria that achieved sputum culture conversion 
by two months (95%CI = 1.82, 230)12. However, 
other studies in Northwest Ethiopia have reported 
relatively higher culture conversion by the third 
(61.7%) and sixth (88.6%) months with median 
time of 72 days (85.5%) and (14.5%) did not have 
culture conversion6. Patient with High smear 
grade is unlikely to convert after the first month 
of treatment and because of this unlikely event 
of sputum culture conversion, there is no need to 
repeat bacteriological testing after the first month 
of therapy13. This study also shown in our research, 
the majority of patient with sputum smear 2+ and 
3+ experiencing culture conversion at their second 
month of treatment. The higher the smear grade, 
the more likely they have the culture conversion 
after the first month.
 The late conversion of culture result in 
high smear grade patient might indicate dead bacilli 
and did not reflect treatment failure in patients 
with documented drug-susceptible pulmonary TB. 
Sputum and culture conversion at two months had 
a higher odds of success compared to those with 
no conversion at two months. Between two and 
four months after treatment commencement for 
sputum smear conversion and between four and 
six months are the optimum time points to predict 
a future successful treatment outcome14. Delay 
conversion prolongs the period of infectiousness 
and predicts higher replace and failure rates. High 
sputum grade were risk factor affecting prolonged 
the time of sputum and culture conversion15,16. 
 Studies in China reported smear grade 
>1+ (62.6%) had lower of sputum smear conversion 
compared with smear grade <1+ (36.7%), patients 
who had a higher colony count (high sputum 
grade) take a longer time for sputum and culture 
conversion15. This differs from our study that 
showed positivity AFB baseline 3+ experiencing 
sputum and culture conversion faster than other 
AFB baselines, this can be caused by factors 

associated with conversion. The important factor 
associated time to sputum and culture conversion 
is poor compliance with treatment17,18. In our 
study, we analyzed treatment compliance with 
sputum and culture conversion, mean time for 
treatment compliance showed more than two 
months and there was not associated with time 
of AFB sputum and culture conversion. Majority 
of studies showed factor that can contribute was 
socio-demographic19, study in China reported male 
patients and patients were age more than 50 years 
had highest incidence than younger patients18. 
 This was comparable to our study, 
from total of 51 patients a majority of patients 
had mean age was 51 years old. DR-TB patients 
were predominantly 30 (58.8%) males and 21 
(41.2%) females. Lingshuang et al revealed that 
younger patients were more educated and 
regular in taking drugs with lower incidences of 
treatment incompliance as compared to older 
patients18. Pre-existing comorbidities among older 
patients (i.e. Diabetes Mellitus) and decreased in 
immunity (i.e. HIV) could be associated with risk 
reduced treatment compliance, loss to follow-up 
and increases the risk of delay conversion19,17,20. 
Smoking habit is also associated with the slower 
conversion from positive sputum smear and 
culture results after initiation of treatment. It 
is associated with increased risk of advanced 
and more severe disease in the form of lung 
cavitations, positive sputum smear and culture 
results16,8. Several other studies also reported risk 
factors affecting conversion were previous medical 
history of pulmonary TB, and habit (smoker), high 
risk behavior19-21. 

CONClUsiONs
 AFB sputum has significant correlation 
with time of culture conversion but there was 
no significant relation between positivity of 
AFB baseline and time to sputum conversion. 
The treatment compliance was not associated 
with time of AFB sputum conversion and culture 
conversion. The factors may contribute affecting 
time to conversion was poor compliance with 
treatment, socio-demographic (i.e: male, age more 
than 50 years, history of pulmonary TB, smoker 
and comorbidities) potential to be associated with 
risk reduced treatment compliance, loss to follow-
up and increases the risk of delay conversion. 
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Further research hopefully can be examined in 
factors that may affect the conversion.
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