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ABSTRACT

INTRODUCTION: Pulmonary TB (PTB) is one of the leading causes of death due to infectious agent above HIV/AIDS. Sputum smear
microscopy is the primary diagnostic tool to detect PTB. Smear positive PTB patients have to be paid more attention as they are more likely to
spread the disease in the community, as compared to patients with Extra Pulmonary Tuberculosis. Various factors which may delay the time to
sputum conversion have been demonstrated, but there are very few studies which have demonstrated the impact of various ADR's of anti-TB drugs
on sputum conversion.

MATERIAL AND METHOD: Open, prospective, observational, non-comparative study of 18 months duration was conducted on 100 sputum
positive PTB patients of either sex, in age group of 14 to 65 years, who were on DOTS category I, and sputum conversion rate (SCR) were assessed
at the end of 1st and 2nd month.

RESULTS: Incidence of TB is more common in the younger age group (14-25 years) followed by elderly. Out of 100 patients, 69 became sputum
negative at the end of 1st month of treatment and 81 at the end of 2nd month of treatment with Category I anti-TB drugs. SCR at end of 2 months of
treatment in patients with ADR's and without ADR's was 79.77% and 87.5% respectively but the difference between two groups was not
statistically significant (p-value: 0.474).
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INTRODUCTION:

Pulmonary tuberculosis (PTB) is the most common form of Tuberculosis
(TB) and is transmitted from person to person by droplet infection. TB is
caused by the bacillus Mycobacterium tuberculosis bacilli (Mtb) which
was discovered by Robert Koch in 1882(1). TB is one of the leading cause
of death due to infectious agent (above HIV/AIDS)(2) Millions of
people continue to fall sick with TB each year. According to WHO global
TB report 2018, globally 10.0 million people (range, 9.0-11.1 million)
developed TB disease in 2017. Among them 5.8 million were men, 3.2
million women and 1.0 million children. TB infection occurs more in
young and adults (aged >15 years) with two thirds of the TB cases seen in
these eight countries: India (27%), China (9%), Indonesia (8%), the
Philippines (6%), Pakistan (5%), Nigeria (4%), Bangladesh (4%) and
South Africa (3%).(2)

The estimated incidence of TB in India was approximately 28,00,000
which accounts for about a quarter of the world's TB cases (3) The
National Strategic Plan (NSP) proposes various strategies to rapidly
decline TB incidence and mortality in India by 2025, and its goal is to
attain the vision of a TB-free India.(4)

Diagnosis of smear- positive PTB patient is done primarily by direct
sputum smear microscopy after staining with Ziehl-Neelsen.—(5) One
specimen positive out of the two is enough to declare a patient as
smear-positive PTB, which is further classified as a new or re-
treatment case based on their previous treatment history, and there after
an appropriate therapy is prescribed. In addition to test's high
specificity, the use of two samples ensure that the diagnostic procedure
has a high (>99%) sensitivity also. The additional advantages of this
test includes simple, inexpensive, requires minimum training, high
specificity, high reliability with low inter-reader variation, can be used
for diagnosis, monitoring and defining cure, and results are available
quickly(6) More recently, the diagnostic algorithm has been modified
wherein Cartridge Based Nucleic Acid Amplification Test (CBNAAT)
is offered to cases who are smear negative but have an X ray suggestive
of TB, as well as for new TB cases."(7)

Patients who are smear positive PTB have to be paid more attention as
they are more likely to spread the disease in the community, as
compared to people with Extra pulmonary tuberculosis (EPTB) and it
has been seen that one untreated infectious tuberculosis patient is
likely to infect 10-15 persons annually,(8)

Smear conversion is defined as new smear-positive PTB cases who

became smear negative after a period of anti-TB treatment and are
therefore no longer infectious (confirmed by at least two consecutive
negative sputum acid fast bacillus (AFB).(9) It has been found out that
80-90% of patients become smear negative after 2 or 3 months of
treatment (10) and there are various factors which has been identified
that may delay the sputum conversion.(11)

With this background it was essential to know the impact of ADR,s of
anti-TB drugs on sputum conversion rate (SCR) .

MATERIALAND METHODS:

Open, prospective, observational, non-comparative study which was
conducted in the Department of Pharmacology in collaboration with
Department of Tuberculosis and Chest Diseases, Government Medical
College, Amritsar for the duration of 18 months (March 2015 to
September 2016). One hundred newly diagnosed sputum positive
patients of pulmonary tuberculosis on DOTS category I, of either sex,
in age group of 14 to 65 years, were included in present study and their
sputum examination were followed up at the end of 1*and 2" month.

The approval of Institutional Ethics Committee was taken before the start
of study. Written informed consent was taken from patients in their
vernacular language. The study subjects were put on DOTS Category I
regimen comprising of 600mg Isoniazid(H), 450mg Rifampicin(R),
1200 mg Ethambutol (E) and 1500 mg Pyrazinamide (Z).

Patients with age less than 18 years, extra-pulmonary TB, cardiac,
hepatic, renal diseases, HIV, diabetes, pregnant, lactating females and
patients on any other drugs were excluded from the study.

Sputum conversion rate (SCR) was assessed and data was analyzed
using Relative Risk.

RESULTS:
TABLE 1: INCIDENCE OF TB IN VARIOUS AGE GROUPS
(N=100)

Age (years) Incidence of TB n(%)
14-25 24 (24.00%)
26-35 16 (16.00%)
36-45 19 (19.00%)
46-55 21 (21.00%)
56-65 20 (20.00%)

Above table shows that incidence of TB is more common in the
younger age group (14-25) followed by elderly age group.
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FIGURE 1: INCIDENCE OF TB IN VARIOUSAGE GROUPS

TABLE 2: PERCENTAGE OF PATIENTS WHOSE SPUTUM
BECAME NEGATIVE AT THE END OF 1STAND 2ND MONTH
(n=100)

AT 1st month |At2nd month
69 (69%) 81 (81%)
In present study we observed that out of 100 patients, 69 became

sputum negative at the end of 1" month of treatment with Category I
anti-TB drugs.

Baseline

Sputum negative

Eighty one patients were found to be sputum negative at the end of 2"

month of treatment with Category I anti-TB drugs (also include
patients who became sputumnegative at the end of 1" month).

82 81

74 At 1st month

2 mAt 2nd month
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FIGURE 2: NUMBER OF PATIENTS CONVERTED TO
SPUTUM NEGATIVE AT THE END OF 1°"AND 2> MONTH

TABLE 3: IMPACT OF ADR's ON SPUTUM CONVERSION
RATE (SCR)AT THE END OF INTENSIVE PHASE

Category Patients with [Patients without |RR p- value
ADR's ADR's

Smear results at the end of intensive phase

Positive 17 2 1.08 ]0.474

Negative 67 14

SCR* 79.77% 87.5%

*SCR: Sputum Conversion Rate

SCR at end of two months of treatment in the patients with ADR's and
without ADR's was 79.77% and 87.5% respectively. The difference
between two groups was not statistically significant (p-value: 0.474).
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FIGURE 3: SPUTUM CONVERSION RATE IN PATIENTS
WITH ADR's AND WITHOUT ADR's AT THE END OF
INTENSIVE PHASE

DISCUSSION:

INCIDENCE:

The current study demonstrated that incidence of TB is more in the
younger age group i.e 14-25years age group patients are affected
most.(Table:1) This was similar to the study conducted by Sintayehu et
al. [8] and Mekonnen [11] in Ethiopia which also concluded that smear
positive cases were high in age groups below 45 years, but is in contrast
to the study done by Adesse et al. [10], where more AFB positive cases
were seen at age group above 45 years, this may be due to differences in
prevalence of TB among two population.

SPUTUM CONVERSIONAND SPUTUM CONVERSION RATE
The best way to monitor the treatment results of a pulmonary smear
positive case is to check for the conversion of sputum from smear
positive to smear negative(12)(13)14)15)X16). In the present study,
among 100 cases of sputum positive pulmonary tuberculosis
(category-I) patients, 69 (69%) patients become smear negative at the
end of 1" month, 81 (81%) patients become sputum smear negative at
the end of 2™ month and 19 patients remained sputum positive even
after the end of 2" month. (Table:2)

The present study match with the study of Baruwa et al(17) conducted
in Indian patients, which showed sputum conversion of 68% at the end
of 1" month. The study done by Baurawa et al (17) had also taken same
four drug in fixed dose combination in sputum positive patients.

Study by Bawri et al. (18) at DOTS centre, Guwahati Medical College
and Hospital also showed similar results, with 71% patients becoming
smear negative at the end of 1" month. Like our study, this study had
also enrolled 100 cases of new smear positive pulmonary tuberculosis
on DOTS category I.

Sputum Conversion Rate (SCR) in patients with ADR's was 79.77%
and in patients without ADR's was 87.5% (Table:3) but there was no
significant difference in sputum conversion rates (p-value: 0.47) in
both groups. The reason could be active surveillance of ADR's in our
study settings at 30, 60 days with timely referral and management of
patients.

CONCLUSION:

Tuberculosis is the most common infective disease which is
responsible for high mortality in developing nations, especially India.
The anti-tubercular drugs are highly efficacious in relieving symptoms
of disease with early sputum conversion, thereby leading to non-
infectivity.

In our study we found out that TB is badly affecting the most
productive age groups (ie 14-25 years age group), whereas in low
prevalence countries like United States, TB is now becoming a serious
health issue of elderly persons. This may be due to differences in
awareness among the two populations and lack of proper preventive
measures in high prevalence countries.

After completion of one month of DOTS therapy 69% of the patients
become sputum negative and further after the completion of 2" month
of treatment total 81% of the patients become sputum negative, which
means even after completion of 2 months of DOTS therapy we are still
left with sputum positive patients, which can further infect much other
population also. So it is the need of an hour to find out various reasons
behind such non conversion in sputum positive patients so that active
measures can be taken to have 100% SCR.

REFERENCES:

1. Paniker CKJ, Ananthanarayan R. Mycobacterium I: M.tuberculosis. In:
Ananthanarayan R, Editor. Ananthanarayan and Paniker’s textbook of microbiology. 9th
ed. Himayatnagar, Hyderabad: University press (India); 2014. 345-358 p.

2. World Health Organization. Global tuberculosis report 2018.2018.

3. INDIA TB REPORT 2018 Revised National TB control Programme Annual status
report [Internet]. Central TB Division, Directorate General of Health Services, Ministry
of Health and Family Welfare, Nirman Bhawan, New Delhi 110108; 2018. Available
from: http://www.tbcindia.gov.in/

4. PaiM, Bhaumik S, Bhuyan S. India’s plan to eliminate tuberculosis by 2025: converting
rhetoric into reality. BMJ Glob Health. 2017;2:¢000326.

5. Singhal R, Myneedu VP. Microscopy as a diagnostic tool in pulmonary tuberculosis. Int
JMycobacteriology. 2015 Mar;4(1):1-6.

6. Abdelaziz MM, Bakr WMK, Hussien SM, Amine AEK. Diagnosis of pulmonary
tuberculosis using Ziehl-Neelsen stain or cold staining techniques? J Egypt Public
Health Assoc. 2016 Mar;91(1):39-43.

7. Youngs J, Patil S, Jain Y. test (CBNAAT) on the management of tuberculosis in a
low-resource high-burden Indian rural setting. J Fam Med Prim Care. 2018;7(5):11.

8. Agarwal SP, Chauhan LS, India, editors. Tuberculosis control in India. New Delhi: Directorate
General of Health Services, Ministry of Health and Family Welfare; 2005. 199 p.

9. 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 [Internet]. International Scholarly Research Notices. 2013 [cited
2019 Mar 13]. Available from: https://www.hindawi.com/journals/isrn/2013/486507/

10. Toman K, Frieden TR. Toman’s tuberculosis: case detection, treatment and
monitoring | ; questions and answers. 2.ed. Geneva: World Health Organization; 2004.
332p.

11.  Telzak EE, Fazal BA, Pollard CL, Turett GS, Justman JE, Blum S. Factors influencing
time to sputum conversion among patients with smear-positive pulmonary tuberculosis.
Clin Infect Dis Off Publ Infect Dis Soc Am. 1997 Sep;25(3):666—70.

12.  Arora VK, Singla N, Sarin R. Profile of geriatric patients under DOTS in Revised
National Tuberculosis Control Programme. Indian J Chest Dis Allied Sci. 2003
Dec;45(4):231-5.

13.  Frimpong EH, Adukpo R, Owusu-Darko K. Evaluation of two novel Ziehl-Neelsen
methods for tuberculosis diagnosis. West Afr J Med. 2005 Dec;24(4):316-20.

14.  Fujiki A, Giango C, Endo S. Quality control of sputum smear examination in Cebu

I International Journal of Scientific Research |—| 71



Volume-8 | Issue-5 | May-2019
I EEEEEEEEE——

15.

Province. IntJ Tuberc Lung Dis. 2002 Jan;6(1):39-46.

Gopi PG, Chandrasekaran V, Subramani R, Santha T, Thomas A, Selvakumar N, et al.
Association of conversion & cure with initial smear grading among new smear positive
pulmonary tuberculosis patients treated with Category I regimen. Indian J Med Res.
2006 Jun;123(6):807-14.

Mathew P, Kuo Y-H, Vazirani B, Eng RHK, Weinstein MP. Are three sputum acid-fast
bacillus smears necessary for discontinuing tuberculosis isolation? J Clin Microbiol.
2002 Sep;40(9):3482-4.

Baruwa P, Prasad R, Jagannath K, Thakker RM. Efficacy of a four-fixed dose
combination in sputum positive Indian patients with pulmonary tuberculosis.Indian
medical Gazette. 2005 April.

Bawri S, Ali S, Phukan C, Tayal B, Baruwa P. A Study of Sputum Conversion in New
Smear Positive Pulmonary Tuberculosis Cases at the Monthly Intervals of 1st, 2nd & 3rd
Month Under Directly Observed Treatment, Short Course (DOTS) Regimen. Lung
India. 2008;25(3):118-23.

PRINT ISSN No 2277 - 8179

72 |—| International Journal of Scientific Research |



