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Abstract

Background: Malnutrition is common hallmark of HIV disease. It plays a synergistic role in immunosuppression which is initiated
by HIV itself and malnutrition forms an independent risk factor for disease progression. Tuberculosis (TB) also weakens the nutri-
tional status and increases morbidity and mortality. Thus, it is important to assess the nutritional status of HIV-infected and HIV-TB
co-infected subjects. This cross-sectional study was aimed to compare the nutritional status of HIV-infected patients with or without

active tuberculosis.

Methods: ART naive patients were randomly selected from ART centre of School of Tropical Medicine, Kolkata, India. The baseline
Body Mass Index (BMI), Grip Strength (GS), Triceps Skin Fold (TSF), mid upper arm circumference (MUAC), serum albumin, haemo-
globin and CD4 count was documented. Energy and protein intake was evaluated using 24 hours recall method. All recruitee were
evaluated for presence of Opportunistic Infections (OI). Active TB was diagnosed by the Revised National Tuberculosis Control Pro-
gram (RNTCP) guideline of Government of India. Statistical analysis was done to compare the above baseline characteristics between
HIV-TB co-infected and HIV mono-infected patients by using SPSS16.

Results: A consecutive number of 131HIV-infected patients were enrolled in study following written, informed consent. Active TB
was diagnosed in 48 patients and the median CD4 count, serum albumin, haemoglobin and BMI of active TB patients were113 cell/
uL, 3.25 gm/dl, 10 gm/dl and 16.14 Kg/m? respectively while those of non-TB patients were 205 cell/pL, 4gm/dl, 11.5 gm/dl and
18.13 Kg/m? respectively. All the TB infected patients were on TB treatment with RNTCP regimens. BMI (p = 0.00), GS (p = 0.04), TSF
(p = 0.00), MUAC (p = 0.00), CD4 (p = 0.01), haemoglobin (p = 0.01) and serum albumin (p = 0.00) were significantly higher in case
of non-TB patients. There was no significant difference in the calorie and protein intake of TB infected and uninfected patients (p =
0.32) and (p = 0.38) respectively.

Conclusion: HIV-TB co-infected patients have grossly compromised nutritional status and need immediate nutritional support in

form of nutritional counselling and/or supplementation to improve their health status.
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Introduction

Tuberculosis (TB) is one of the top 10 causes of death world-
wide [1]. In 2015, 10.4 million were infected with TB and 1.8 mil-
lion died of the disease (including 0.4 million among people with
HIV). Over 95% of TB deaths occur in low- and middle-income
countries [1]. TB is a leading killer of HIV-positive people: in 2015,
35% of HIV deaths were due to TB [1]. HIV positive patients have
a tenfold higher risk of developing TB than the HIV negative coun-
terparts. Sub-Saharan Africa has a three- to fivefold increase in the
number of TB cases since the early 1990s as compared to the 2000s
[1]. Incidence of TB- HIV coinfection is 87,000 in India and mortal-
ity due to HIV-TB comorbidity is 12,000 in the year 2016 [2].

Tuberculosis is one of the major infections causing morbidity
and mortality worldwide. Potent drugs are available, but a long
period of treatment and high levels of compliance and early detec-
tion are necessary to achieve cure. Ancillary treatments that relieve
morbidity and possibly reduce mortality are likely to have impor-
tant economic and social benefits which also improve quality of life

and, therefore, are an important area for research.

Individuals at all stages of HIV infection are at risk of malnutri-
tion, and nutritional status is a strong marker of disease progres-
sion, survival, quality of life and functional status during the dif-
ferent stages of HIV disease [3,4]. Tuberculosis (TB), which is the
commonest opportunistic infection among people living with HIV
and it, is also associated with wasting, weight loss, loss of muscle
mass, and hypoalbuminemia, making the HIV and TB co-infected

patient doubly vulnerable to malnutrition.

Hence, the combination of both infections namely TB and HIV
results in a greater decrease in body cell mass and fat mass than
does HIV infection alone [5]. There is a scarcity of data on the nu-
tritional status of people living with HIV infection or AIDS, espe-
cially from the low-income group of India [6]. This is the era of free
anti-retroviral therapy for all patients under the guidance of NACO
(National AIDS Control Organization and in addition to ART TB-
preventive therapy is also being taken into consideration. Hence
in This present study our aim was to assess and analyse the nutri-
tional status of HIV TB coinfected patients in comparison to HIV

infected individuals.
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Methods

Sample selection: All patients (18 - 45 years) initiating anti-retro-
viral therapy from Antiretroviral Therapy (ART) Centre in Calcutta
School of Tropical Medicine, Kolkata were recruited in the study
for one year. Patients willing to participate in the study were in-
cluded. A written consent was taken from each of the subjects and
they were assured of complete confidentiality before administering
the interview schedule. These patients were assessed during their
first visit before they started ART. The study was a cross sectional
study and the subjects were contacted in the hospital. The data was

collected by interviewing the patient in local languages.

Tools for data collection: The interview schedule was prepared
to collect the study information. The interview schedule was used
in pilot study conducted among 10 HIV positive patients and after
pilot testing, a few local foods were added to the food frequency
questionnaire. Weight, height and Mid Upper Arm Circumference
(MUAC) were measured by standard methods [7] Tricep Skin Fold
(TSF) and Grip strength [8] were measured with Harpenden Caliper
and grip strength dynamometer from OG Gileen Company Limited,
Japan respectively. Information on dietary intake was collected by
24 hours recall method and information about dietary pattern was
collected with the help of food frequency questionnaire. 24 hours
dietary recall was taken with the help of katoris, spoons, glasses
which were standardized with commonly consumed recipes. Stan-
dardized models of chapatti, bhakri, fruits, snacks items were pre-

pared and used for accurate data [9].

Data analysis: BMI was calculated from the height and weight us-

ing the following formula:

BMI = Weight (kg)/Height?(m)

All the food consumed was converted to raw weight and nutrient
intakes were calculated with the help of food consumption table 1
(910). The intakes were compared with Recommended Dietary Al-
lowance (RDA) for the nutrients for HIV negative adult Indians [10]

and nutritional adequacy was calculated in terms of percentage.

Nutrient intake

Nutrient adequacy % = X100

RDA for Nutrient

A food frequency questionnaire was also prepared taking into
consideration the intake of energy and protein rich food. The anal-
ysis of this questionnaire was done by counting the frequency of

consumption in a month (30 days).

Statistical analysis: The data were classified and tabulated. The
results were expressed in terms of ranges percentages, means,
standard deviation and median (in some cases). The other statisti-
cal analyses used were t test for comparing TB infected and unin-

fected patients and Pearson’s correlation to correlate two variables.

Results and Discussion

In a span of one year 131 HIV positive patients were recruited
from ART centre of Calcutta School of Tropical Medicine, Kolkata.
The age of the patients ranged from 18 to 58 years and the median
age was 34 years mean 36 *+ 8.48 years. 64% of the study popu-
lation was male and the rest were females. One quarter (24%) of
the population was illiterate and the rest 76% were primary or
higher educated. Most of the population was married (66%) and
12% was widowed, the rest 22% were separated and did not live
with their partners. Most of the patients (73%) were working. It
is however important to note that the mean per capita income per

month was Rs 896 * 439.3 hence most of the patients in this study
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are from very low socio- income group. The data for addiction was
also taken and it show that among 311 patients 198 consume al-
cohol and 257 patients smoke. Hence among this economic back-
ground smoking was more prevalent than alcohol. These patients
were screened for tuberculosis active infection and among them
48 were TB infected. Hence 36.6% patients enrolled in the ARTC
had active Tuberculosis infection. Among these patients 62% were
male and 38% were females. All the 131 patients on their day of
enrolment were medically examined and their nutritional status
was examined. The most important representation of nutritional
status is BM], in figure 1, it is shown that the proportion of nor-
mal BMI patients are less in HIV-TB co-infected cases than in HIV
infected cases. In other words, TB- HIV co-infection reduces the
BMI more than HIV infection alone. This data is very similar to the

study done on HIV patients with all India reports [11].

Figure 1: Percentage of HIV and HIV-TB infected
patients according to BML.

Table 1 represents the median values of all the anthropometric
measurements and haemoglobin and albumin. It should be noted
that all the values of HIV infected patients are better in comparison
to their HIV TB co-infected counterparts. This data is similar to the
study done in South India, but here the nutritional statuses of both
the arms are poorer than the patients in south India [6]. This may

be attributed to the economic condition of the patients.

Parameters HIV-TB HIV
COINFECTED | INFECTED

Body Mass Index (kg/m?) 16.14 18.13
Grip Strength (kg force) 15.17 17.3
Tricep Skin Fold (mm) 154.5 2579
Mid Upper Arm 20.8 23.8
Circumference (cm)
Absolute CD4 Count (Cells/ 113 205
mm?)
Haemoglobin (gm/dl) 10 11.5
Albumin (gm/1) 3.25 4

Table 1: Study parameters of both HIV infected
and HIV TB co-infected patients.

Another important aspect of nutritional status is dietary analy-
sis. 24 hours recall method was used and the nutritional adequacy
% of energy and protein was calculated, and food frequency ques-
tionnaire results are also given in table 2. It is interesting to ob-
serve that not only the quantity of food ingested by the co infected
patients are less but also the frequency of food consumption is also

lesser.
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Parameters HIV-TB HIV
Coinfected Infected

Nutritional adequacy: Energy % 78.42 84.25
Nutritional adequacy: Protein % 72.58 80.18
Energy rich food frequency 115 124
(times a month)
Protein rich food frequency time 83 98
(times a month)

Table 2: Dietary parameters of patients.

The data on food related symptoms also suggest the same, figure
2 portrays the data and it is remarkable to see that 86% patients
with co-infection suffer from anorexia. Co-infected patients suffer
from more food related problems except for dryness of mouth. This
hinders in proper dietary pattern and directly affects the quanti-
ty and frequency of food ingested by these patients. This is in the

same line of thought with Swaminathan.,, et al. [6].

Figure 1: Percentage of patients experiencing dietary problem.

T test was done to comparing all the test parameters between
HIV infected and co-infected patients and the result are repre-
sented in table 3. All the anthropometric and immunological pa-
rameters show a statistically significant difference between the
two groups and the value indicates that the nutritional status of the
patient with HIV infection only are significantly better than that of
co-infected patients. A study in Africa shows that low BMI and low
Haemoglobin are a strong predictor of Tuberculosis [12]. It should
be noted that Haemoglobin is also significantly less in case of HIV
-TB coinfected patients. On the other hand, it should be noted that
the dietary profile does not show significant difference, this may be

due to the small sample size of the study.

Parameters P value
Body Mass Index (kg/m?) 0.00**
Grip Strength (kg force) 0.04*
Tricep Skin Fold (mm) 0.00**
Mid Upper Arm Circumference (cm) 0.00**
Absolute CD4 Count (Cells/mm?) 0.01**
Haemoglobin (gm/dl) 0.01**
Albumin (gm/1) 0.00**
Nutritional Adequacy: Energy % 0.32
Nutritional Adequacy: Protein % 0.38

Table 3: T test comparing different parameters in

presence and absence of Tuberculosis.

*: significant at the 0.05 level (1- tailed)
**: significant at the 0.01 level (1- tailed)
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To summarize, this study has found HIV-TB coinfected patients
of eastern India to be more malnourished, anemic, and hypo-al-
buminemic than are socioeconomically matched HIV infected in-
dividuals, despite almost similar calorie and protein intake. This
study has a limitation and that is the sample size is small and the
data collected may not be enough to generalize. Nevertheless, in
a resource poor setting with a high background level of malnutri-
tion, HIV infection has an adverse effect on the nutritional status
of the individual, which is further worsened by TB. This forms a
vicious cycle which will go on. It can be assumed that both nutri-
tional counseling in combination with supplementation and pre-
ventive therapy for TB could help to maintain ideal nutritional sta-

tus among these patients.

Conclusions

HIV-TB co-infected patients have grossly compromised nutri-
tional status and need immediate nutritional support in form of
nutritional counselling and/or supplementation to improve their
health status.
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