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Abstract: Objective: To identify the influence of sputum grading on conversion and cure rate Methodology:
It is retrospective study. The new smear positive patients their initial smear grading, conversion and outcome
were recorded. The data were collected and analyzed with Excel and Epi info Result: Total number of TB
patients collected 208 out of which sputum grading scanty 14%, 1" 43%, 2% 21% and 3" 22%. The conversion
rates for Scanty 83%, 1+ 84%, 2+ 81% and 3+ 72% p. value >.05 while the success rate is scanty 93%, 1+
89%, 2+ 88% and 3+ 72% with p. value <.05. The mortality rate among sputum grading, scanty 0%, 1+ 3%,
2+ 7% and 3+ 15% P. value <.05. Conclusion: The conversion rate of sputum is associated with initial sputum
grading. The conversion rate is reduced in sputum grade of 3+ although there was increase in the conversion
rate from scanty to 1+. The success rate in treatment of TB reduces with increase in the grading and mortality
increases. It may be necessary to consider the sputum grading in the treatment of patients.
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. Introduction

Tuberculosis (TB) is one of the re-emerging diseases of public health importance, especially with the
pandemic of HIV. It has been estimated that someone in the world is newly infected with TB every second,
nearly 1% of the world population gets infected with TB every year and overall, one third of the world
population is infected with Mycobacterium TB*?** All countries are affected, 30% in Africa, 55% in Asia. 22
high-burden countries account for 80% of world’s TB. The diagnosis of TB according to the TBL control
programme can be made with identification of acid-fast bacilli using a Ziehl Nelson stain. The sputum result is
based on the number of acid-fast bacilli per oil immersion field. The different grades from the smear indicate the
different levels of the bacillary load. The available and reliable instrument used in diagnosis of tuberculosis in
the resource limited country is still sputum smear microscopy. This is unlike what we have in developed world
with availability of other instrument in adequate quantity in detecting mycobacterium tuberculosis like Gene
Xpert MTB/RIF assay, fluorescent microscopy, loop mediated isothermal amplification assay, line probe assays
and culture and sensitivity test>. The use of Gene Xpert MTB/RIF in this part of the world is limited to cases of
suspected MDR-TB where the patients had taken both category 1 and 2. The culture and sensitivity testing is not
located in the South East Zone but in another zone of the country as at the time of this Study. The best test that
could be used was sputum AFB microscopy.

The dosing of treatment of tuberculosis is based on the pre-treatment weight of the patients not on
sputum result. These sputum grades signifying different levels of the bacillary load are however not taken into
account as a guide for the dose of drugs, duration of therapy, or further monitoring of the therapy whereas,
several studies in the past have reported unfavorable treatment outcomes increasing with increasing grades of
sputum positivity.>"8. It was therefore very important to have carried out this study to be able to know actually
if sputum grading has association with sputum conversion rates and treatment outcomes especially with the
challenges in the control of Tuberculosis with increase in Multi-Drug resistant Tuberculosis (MDR-TB).

Il.  Methods

A retrospective study conducted in DOTSs centre of Federal Medical Centre, Umuahia, Abia State,
South East Zone, Nigeria.

Inclusion Criteria: All new smear positive patients (2010 and 2011) were included and their initial
sputum grading, conversion and outcome were collected from the records .
Exclusion Criteria. The sputum negative and extra pulmonary tuberculosis were excluded in the study.
The sputum was collected from patients at the diagnosis Spot, Early morning and Spot while in follow up for
determining the conversion of the sputum, two early morning sputum for two days were collected.

The sputum grading were scanty, 1+, 2+ and 3+. Scanty means 1 to 9 AFB in 100 oil immersion
fields.1+ means 10-99 AFB in 100 oil immersion fields. 2+ means 1 to 10 AFB per oil immersion field in at
least 50 fields. 3+ is more than 10 AFB per oil immersion field in at least 20 fields.
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Data analysis: A total of 208 patients that were sputum smear positive were studied. The monitoring of
treatment for patients was assessed at recommended programme intervals: at the second/third month, fifth and
seventh months of treatment for presence or the absence of acid fast bacilli using Ziehl Nelson stain. Smear
conversion is accepted as having occurred when first of the two serial negative smears for AFB from initiation
of treatment was gotten. The success rate included those who were sputum positive at diagnosis and completed
their treatment (the result of sputum after 7 months not recorded but had been negative in previous test 2/3 and 5
months) and those declared cured (sputum AFB negative at 7 months and at least one previous result)

The treatment was in two phases (intensive and continuation) for eight months. During the intensive
phase four drugs were used Pyrizanimide, Isoniazid, Rifampicin and Ethambutol given in Fixed preparation for
2months; if no conversion it is extended to three months. The dose is based on the weight of the patient
according to WHO recommendation. The continuation phase was with two drugs; also Fixed combination-
Isoniazid and Ethambutol for 6 months if the patient converted at 2 months and 5months if the patient converted
at 3months; all to make up the 8month regimen which is still being used in this part of the world. HIV
counseling and testing were offered to all the patients.

Data was entered and analyzed with Excel and further analyzed using EPI Info version 7software. Tests
for statistically significant findings were done at 95% confidence intervals with Chi square tests and P value of
<0.05 were considered significant.

I11.  Results

Out of 421 patients enrolled for treatment within that study period of 2010 and 2011, a total number of
208 (49.4%) Tb patients were new smear positive, out of which initial sputum grading was scanty: 14%, 1" :
43%, 2" : 21% and 3": 22%.

Most of the patients were male (56.7%) except in scanty grading, females were more (55.2%). Better
conversion rates were observed with lesser sputum positivity grading. The conversion rates at 2 months was
found to decrease as follows: for Scanty: 83%, 1+: 84%, 2+: 81% and 3+: 72% (p. value >.05 ). Conversion
rates at 3 months was as follows Scanty : 93.1%, 1+ : 90%, 2+ : 88.4%, 3+ :78.3% ( p value <.05.)

A patient was declared cured based on negative sputum results attained after the 7" month of treatment
and on at least one previous occasion. In this study, the cure rates were better in patients with lesser sputum
smear positivity grading. The success rate among sputum grading was scanty 93%, 1+ 89%, 2+ 88% and 3+
72% with p. value <.05.
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Figure 1: Initial sputum grading against age
The above figure showed that most of the patients were within the age group of 21-40years. Sputum grading of
1+ and 3+ were more within the age group of 31-41years while Scanty and 2+ are more within age group 21-
30years.

www.iosrjournals.org 5| Page



Association of sputum conversion and outcome with initial smear grading among new smear positive

® Female ™ Male

=T ]
E
£ o
L]
Ty
v —
E
=
5
[=1
A

[=

20 40¢ Lo ad 100 120 140

Number

Figure 2: Sex against initial smear grading

It showed more males being affected than females in all the sputum grading except in scanty grade where
females are more.

Sputum grading and conversion rate at 2 months
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Figure 3:Sputum grading and Conversion rate at 2months
The figure three showed the sputum conversion rate reduced with increase sputum grading except in 1+ in
which there was a slight increase from scanty to 1+.
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Figure 4: Sputum grading against cure rate
In the above figure there was reduction in cure rate with increase in sputum grading. The scanty had highest
cure rate(93%) and 3+ lowest cure rate(72%).
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Figure 5: Initial sputum grading against mortality rate
The mortality rate increased with the sputum grading scanty: 0%, 1+: 3%, 2+: 7% and 3+: 35%

Table 1: Sputum conversion rates and treatment outcome of patient under study

Initial Conversion | Conversio | Outcome = | Died Failed | Default | Transfer Total no of
sputum at2months | n at | Success rate ed out/others patients
grading 3months

Group i: | 24(82.8) 27 (93.1) | 27(93.1) 0 (0) 0 (00 2(6.9) | 0(0) 29 (13.9)
scanty

Group ii: 1+ | 76 (84.4) 81 (90.0) | 80(88.9) 3(3.3) 3(3.3) | 3(33) |1(11) 90 (43.3)
Group iii:2+ | 35(81.4) 38(88.4) | 38(88.4) 3(7.0) 0 (0) 2(4.7) | 0(0) 43 (20.7)
Group iv: | 33(71.7) 36(78.3) | 33(71L.1) 7(15.2) 0 (0) 5 1(2.2) 46 (22.1)
3+ (10.9)

Group  v: | 135(83.3) 146(90.1) | 145(89.5) 6 (3.7) 3(1.9) | 7(4.3) | 10(0.6) 162 (77.9)
summation

of group i to

iii

Table 2: Grouped Sputum smear grading and treatment outcome

Sputum Sputum P value

smear of < or | smear of 3+

=2+ N (%)

N (%)
Conversion 135 (83.3) 33 (71.7) 0.06
at 2months
Conversion 146(90.1) 36 (78.3) 0.03*
at 3months
Treatment 145 (89.5) 33(71.1) .003*
SuCCess
Died 6 (3.7) 7 (15.2) .005*
Failed 3(1.9) 0 (0) 0.4
Defaulted 7(4.3) 5(10.9) 0.009*
Transfer 10 (0.6) 1(2.2) 0.39
out/others
Total 162 (77.9) 46 (22.1)

In the above table the sputum grading and conversion at two month had p value 0.06 while that of three month is
statistically significant with p value of 0.03. The sputum grading and treatment outcome is statistically
significant for success, mortality rates and default with p values of .003, .003 and .009 respectively.

IV.  Discussion
The study showed that most of the patient’s sputum grading were 1+, most affected age group of 21-
40years and there was a higher proportion of males. This can be associated with HIV occurring in the active
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sexual age. The same is reported in study done in India.® AFB (acid-fast bacilli) in sputum smear is the
diagnostic test with 95.6% specificity.®*°Therefore, sputum AFB conversion is a suitable indicator to evaluate
the treatment response.'* The grading of a positive smear reflects the extent of lesion in a particular patient or
size of cavitations as well as being directly proportional to the infectiousness of the case.'? In this study, the
presence of numerous bacilli (3+) on initial pre-treatment sputum smears was a predictor of non conversion of
positiveBsButum smears after two months of anti tuberculosis therapy. These finding is similar to previous
studies.™

In this study patients with higher sputum smear grading had poorer treatment outcomes (lower
treatment success rate, high mortality) Studies have also shown that non conversion of positive smears at the
end of two months of treatment is one of the strongest predictors for treatment failure.*>*® This study has shown
that, it may not be the only predictors for treatment failure; but sputum grading may also be contributory. There
was reduction in conversion rate with increase in initial sputum grading, showing that sputum grading affects
the conversion rate. This is similar to some previous studies.®*?"".

The treatment outcome was also compared with the initial sputum grading. In the outcome, cured was
summed with treatment completed to give the success rate. The success rate reduced with the increase in the
initial sputum grading. 3+ success rates was low when compared with scanty, 1+ and 2+ (P value< .05) as
shown in “Table 1. This result is similar to some studies.”® A higher proportion of deaths was seen in patients
with 3+ grading of sputum. The mortality rate among the 3+ patients was about four times that of scanty, 1+
and 2+ added together (P value0.005). The defaulter rate and transfer out/others were still higher in the patients
with initial sputum grading of 3+; similar in other studies.*?**

V. Conclusion

The conversion rate of sputum is associated with initial sputum grading. There is undeniable evidence
that patients with higher sputum grading before treatment have an increased risk of poor outcome than their
counterparts with lower smear grading. The conversion rate and success rate also reduced with increased
sputum grading. Increased mortality was also directly proportional to initial sputum grading.
It is therefore recommended that early identification of patients who may have an increased risk of a poor
outcome such as high sputum smear grading should be coupled with interventions, such as treatment
modification and closer monitoring to reduce the potential of poorer treatment outcomes. It may be necessary to
consider the sputum grading in the treatment of patients. The patients with high sputum grading will be better
managed as In-patient or DOTS for also the duration of continuation phase of treatment.
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