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ABSTRACT

Background: Wasting is a common feature in tuberculosis and treatment is aimed at achieving weight gain in
pulmonary tuberculosis patients. The aims and objectives of the study were to study the extent of body weight gain
during treatment and to identify the effect of different factors on weight gain among TB patients.

Methods: The study was conducted on a total of 326 patients residing in the area of PHC Verka and registered with
District Tuberculosis Centre, Amritsar. Weight change was assessed by taking the difference of weight at initial
diagnosis and after completion of continuation phase therapy.

Results: A total of 228 patients participated in the study. The mean (xSD) body weights (in kg) for the patients were
44.92+12.7 at diagnosis and 48.79+12.9 at the end of treatment. The mean (£SD) weight gain was 3.86+4.55 kgs at
the end of treatment. The gain in weight at the end of treatment was associated with supervision of treatment and
outcome of the TB patient.

Conclusions: The findings showed that there is an association between gain in weight with supervision of treatment
and outcome of the TB patient.
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metabolic alterations caused by tuberculosis.? Severe
weight  loss,  which s
immunosuppressive and a major determinant of severity
in outcome of disease.*

INTRODUCTION

Tuberculosis (TB) remains a major health burden and a
leading cause of death worldwide.* Relationship between
TB and under nutrition is known since ancient times. TB

considered to  be

makes under nutrition worse and under nutrition weakens
immunity, thereby increasing the risk of progression of
latent TB infection into active disease.” Malnutrition
lowers the cell-mediated immunity, which in turn leads to
increased susceptibility to infection.® Most of the patients
experience weight loss and some show signs of
micronutrient deficiency at diagnosis. Weight loss occurs
due to loss of appetite, reduced food intake, nutrient
losses from vomiting and diarrhoea and also due to

Weight gain is simple to measure, inexpensive to obtain,
and easily accessible.® The weight of the patient
monitored at different times during treatment is an
important component to assess the progress of patients.®
Risk of death and TB relapse increases if there no
adequate weight gain during treatment. Failure to gain
weight during TB treatment is an indicator of severe
illness, unfavourable outcome, and the presence of other
comorbid conditions. The objective of this paper is to
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identify the effects of different factors such demographic
characteristics, category of patients, treatment under
supervision, side effects of drugs and treatment outcome
on weight gain among the TB patients.

METHODS

The study was conducted in the area of Primary Health
Centre (PHC) Verka which is the field practice area of
department of Community Medicine, Government
Medical College, Amritsar.

Study subjects

All the patients belonging to the area falling under PHC
Verka and registered with District Tuberculosis Centre,
Amritsar from 1st April 2010 to 31st March 2011 were
included in the study keeping in view the time period of
treatment of category | & Il which is six and eight
months respectively. Patients of category Il were also
included because at time of registration (2010) there were
three categories.

Following information was collected from District
Tuberculosis Officer:

e List of patients suffering from tuberculosis and their
complete address who were residing in the area of
PHC Verka.

e Treatment record of these patients of TB.

Data collected from the district tuberculosis center
included demographic information, patient’s address,
treatment information including dates of tuberculosis
registration, treatment initiation, treatment category, pre-
treatment sputum result and record of follow up sputum
examinations. Patients once started on treatment were
included in the study. Houses of all the patients were
located using information available from the tuberculosis
register, DOT provider or staff who knew the patients. If
the patient was not available in the first visit, then every
effort was made to contact the patient by subsequent
visits as per convenience and suitability to the patient.
Maximum five visits were made to trace the patients. In
the event a patient no longer lived at a specific address,
help of local neighbours and guides was taken to trace the
patients. Patients who had migrated to another district
were excluded from the study. The patients who were
below 14 years of age, the adult family member who
accompanied the patient to the DOT centre were
interviewed and the consent of the parent/guardian was
taken. Informed consent was taken from each study
subject in their own vernacular language.

Inclusion criteria
Patients on DOTS therapy were only included.

The information regarding name, age, sex was obtained
personally by interviewing the patient. Information

regarding side effects of the drugs and whether the
patient took treatment under supervision was also
obtained. The information was recorded on a pretested
and preformed questionnaire evolved for the study.
Information regarding follow up sputum examination was
obtained from the patient’s treatment card. Criteria for
sputum grading and for patient treatment outcome was
done according to RNTCP guidelines.” Treatment
outcome of cases was stated as cured, treatment
completed, failure, default, transferred out and died.
Weight recorded at the initial stage of treatment was
collected from the treatment cards of the patients and
each patient was weighed at the end of anti-TB treatment
by using the same scale. Weights were recorded to the
nearest 0.1 kg. Weight changes were calculated as the
differences between weights measured at diagnosis and
the end of continuation phase.

Approval of college ethical committee was granted at the
time of submission of the plan of the study.

Statistics

All the information so collected was compiled, analysed
statistically with help multiple regression (SPSS version
13.0) was performed to identify the association of weight
gain on different factors. The adjusted odds ratio and
95% confidence intervals (CI) were estimated for the
factors. P<0.05 was taken as statistical significant and
valid conclusions were drawn.

RESULTS

The present study to assess the weight gain was carried
out on a total of 326 patients registered with District
Tuberculosis Centre, Amritsar, only 228 (69.94%)
patients were interviewed. A total of 59 (18.10%) patients
could not be traced as most of them had migrated to new
place and some of them could not be traced due to their
incomplete or wrong addresses. By the time of interview
36 (11.04%) had died and 3 (0.92%) patients did not give
consent for interview.

Disease characteristics are summarized in Table 1 among
the 228 patients studied, 132 (57.90%) were males and 96
(42.10%) were females. In the present study, 87.2%
males and 82.3% females belonged to 15-59 years age
group. Male to female ratio was 1.37:1 approximately.

Of the 228 patients, 161 (70.61%) were treated under
Category 1, 49 (21.49%) and 18 (7.90%) were treated
under category Il and Il respectively. In 92 (40.40%)
patients intensive phase was fully supervised and in 84
(36.80%) patients, treatment was partially supervised. In
rest 52 (22.80%) patients not a single dose of anti
tubercular drug was supervised. Of the total 228
interviewed patients 119 (52.2%) reported that there were
no side effects of anti tubercular drugs. The treatment
outcomes for these patients were as follows: 98 (43.00%)
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were cured, 95 (41.70%) completed treatment, 29
(12.70%) defaulted, 6 (2.60%) failed treatment and none
was transferred out.

Table 2: Distribution of patients according to weight
gain after taking anti tubercular treatment.

Weight gain Frequenc Percentage (%

Table 1: Characteristics of TB patients registered No wt. gain 70 30.70
under DOTS. 1-5kg 97 42.54
6-10 kg 35 15.35
" . Frequency 11-15 kg 22 9.64
Characteristics of TB patient N (% 16-20 kg 4 175
Age (in years)
<45 175 (76.75) Table 2 shows that out of 228 patients, 97 (42.54%)
>45 53 (23.24) patients had gained weight in the range of 1-5 kg, 35
Sex (15.35%) patients gained 6-10 kg, 22 (9.64%) patients
Male 132 (57.89) gained 11-15 kg, and 70 (30.70%) patients had no weight
Female 96 (42.11) gain.
Callzgery o UTEELTIENL Table 3 summarizes the change in weight of the patients
' 161 (70.61) during treatment. The mean body weight (in kg) of the
I 49 (21.49) patient was 44.92+12.7 at the initial stage of treatment
1 18 (7.90) and 48.79+12.9 at the end of treatment. The mean weight

In intensive phase medicine supervised

gain was 3.86+4.55 kgs at the end of treatment.

All doses supervised 92 (40.35)
Partially supervised 84 (36.84) In Table 4, the proportion of category | patients who
Not supervised at all 52 (22.81) gained weight was higher (75.2%) as compared to
; category Il patients (63.3%). Patients who took treatment
Side effects T - .
under supervision were more likely to have gained body
Present 109 (47.80) - SRR ) ) . .
N 119(52.20 weight. There is significant difference in weight gain
elils - (52.20) among patients whose treatment was either partially,
Outcome of patient completely supervised or unsupervised. Percentage of
Cured 98 (43.00) patients who gained weight among cured and treatment
Treatment completed 95 (41.70) completed is 78.6% and 72.6% respectively which is
Defaulted 29 (12.70) more as compared to patients with unsuccessful outcome
Failure 6 (2.60) i.e. defaulted (41.4%) and failure group (33.3%). There is
Transferred out Nil a significant association between weight gain and

outcome of treatment. The association between weight
gain and age, sex, and category of the patients was found
to be statistically insignificant.

Table 3: Comparison of pre treatment and post treatment weight among TB patients.

Mean weight  Mean

difference

Standard
deviation

Standard error

of mean P value

t value

Pre-treatment

44.9254

Post-treatment

48.7917

-3.86623

12.77357

0.84595

12.94411

0.85724

*Significant for p<0.05;** highly significant for p<0.01.

Table 4: Analysis of factors associated with weight gain among tuberculosis patients on directly observed treatment

short-course.

Factors
<45 years 124 (70.9) 51 (29.1) Df=1
>45 years 36 (67.9) 17 (32.1) p=0.68
Sex
Male 86 (65.1) 46 (34.9) Df=1
Female 74 (77.1) 22 (22.9) p=0.052
Category of treatment
I 121 (75.2) 40 (24.8) Df=2
I 31 (63.3) 18 (36.7) p=0.13
I 8 (44.4) 10 (55.6)

Continued.
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In intensive phase medicine supervised

All doses supervised 69 (75.0)
Partially supervised 63 (75.0)
Not Supervised at all 28 (53.8)
Side effects

Present 90 (75.6)
None 70 (64.2)
Outcome of patient

Cured 77 (78.6)
Treatment completed 69 (72.6)
Defaulted 12 (41.4)
Failure 2 (33.3)

*Significant for p<0.05; **highly significant for p<0.01.
DISCUSSION

In the present study 87.2% males and 82.3% females
belonged to 15-59 years age group. According to TB
India 2012 report, tuberculosis primarily affects people in
their most productive years of life. Almost 70% of TB
patients were between 15-54 yrs of age.®

Monitoring weight can be one of the pillars of the DOTS
strategy. Our study shows (Table 2) out of 228 patients
70 (30.70%) patients did not gain weight. Most of the
patients i.e. 49.24% patients had gained weight in the
range of 1-5 kg. A study conducted by Vasantha et al
showed that weight remained constant from initial stage
to the end of treatment for 6.3% patients. 4.4% patients
lost weight, where as 89.3% attained weight. 16.4%
patients gained weight less than 2 kgs, 54.8% gained 2-4
kgs, 28.8% gained more than 4 kgs.®

In our study (Table 3) the mean weight of tuberculosis
patients at the time of registration was found to be
44.92+12.7. Similar findings are seen in studies done in
Malaysia, Vietnam and Peru which showed a mean
weight of 41.7 kg, 46.3 kg and 54.7 kg respectively at the
time of registration.”**

Our study (Table 3) shows that patients had a significant
gain in weight the end of treatment (p=0.00). The mean
weight gain was 3.86+4.55 kgs at the end of treatment.

A study conducted by Vasantha et al in Tiruvallur
district, Tamil Nadu, India, showed average weight gain
of 3.33 kg among patients registered under DOTS.®
However, our finding is lower when compared with other
similar study done in Indonesia where the average weight
gain is 4.9 kg.'? The reason for this could be the low
socioeconomic status and lack of adequate nutritional
care of the patients during treatment in India.

Weight gain is frequently used as part of the assessment
of a patient’s response to DOTS and it is a predictor of
good clinical outcome.™ The present study (Table 4) has
substantiated the association between weight gain and
favourable outcome of the patients. Our study also shows

No weight

23 (25.0) -

21 (25.0) sz(_)201 .
24 (46.2) P=>

29 (24.4) Df=1
39 (35.9) p=0.06
21 (21.4)

26 (27.4) Df=3
17 (58.6) p=0.00
4(66.7)

that the gain in weight at the end of treatment was
associated with supervised treatment. Other parameters
like age, sex, and category of the patient were not
significantly associated with weight gain.

The results of Vasantha et al and Bernabe et al revealed
that patients who gained weight during the treatment, had
favourable outcome as compared those who had poor
weight gain.®**

Khan et al reported that patients with weight gain of 5%
or less after two months of treatment was associated with
an increased risk of relapse.**

Weight loss is associated with impaired physical function
as well as increased mortality in patients with TB. Our
study highlights the need to improve the body weight
during treatment for a successful treatment outcome.

This study showed that weight gain during the treatment
was associated with supervision by the DOT provider and
treatment outcome of the patients.

CONCLUSION

Weight increased among those who ended as cured and
treatment completed and in those whose treatment was
supervised. Our study highlights the need to improve the
body weight during treatment for a successful treatment
outcome. Despite the high burden of malnutrition,
assessment of nutrition intake is often neglected in
clinical practice and in national TB programs. There is a
need of nutritional counselling and supplementation,
which may improve TB treatment outcomes.
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