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Abstract:
Introduction:
Methods:

departments of the CHU in Conakry were included.

Results:

and the form of tuberculosis [OR=3.27; 95% CI 1.15 to 9.33].

Conclusion:

indicator of the overall response to treatment.

The aim was to assess weight gain during tuberculosis treatment in patients co-infected with tuberculosis and HIV.

Tuberculosis patients co-infected with HIV and undergoing tuberculosis treatment in the pneumophtisiology and infectious and tropical diseases

562 patients were included, with a mean age of 35.6+11.3 years, and 52.5% were women. The average Body Mass Index [BMI] at baseline was
17.8 3.3 kg/m’. 71.5% of patients had a favorable result and 28.5% had an unfavorable result [death, abandonment]. Healed and lost patients
gained an average of 2.6 kg and 0.1 kg respectively. Deceased patients lost an average of 3.6 kg. The weight variations of the cured patients were
different from those of the deceased [p < 0.001]. A weight gain of 5% after 6 months of treatment was associated with the treatment site [OR=3.81;
95% CI 1.08 to 13.45], alcohol consumption [OR=10.33; 95% CI 1.20 to 89.16], malnutrition before treatment [OR=2.72; 95% CI 1.43 to 5.17]

Newly diagnosed patients co-infected with TB-HIV at Conakry's CHU are often malnourished. Weight gain during treatment seems to be a reliable
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1. INTRODUCTION It is a global burden and the World Health Organization

The number of people infected with Mycobacterium
tuberculosis is estimated at 1.86 billion, or nearly one-third of
the world's population. The majority of these individuals live in
developing countries where the Human Immunodeficiency
Virus [HIV] is a major public health problem [1].

* Address correspondence to this author at Department of Infectious and Tropical
Diseases, University Hospital Center of Conakry, Conakry, Guinea; Mailing
address 234, Tel: +224622913830; E-mail: smsaliou@gmail.com

(WHO) has estimated that there are 9 million active
tuberculosis cases and 1.5 million deaths from tuberculosis
worldwide.

In 2013, WHO estimated that 62% of newly diagnosed TB
patients in South Africa are HIV-positive [2, 3]. The HIV
pandemic remains the leading cause of morbidity and mortality
in sub-Saharan Africa and accounts for 31% of new adult TB
cases. Malnutrition and weight loss are associated with HIV
and tuberculosis co-infection. Tuberculosis can potentially
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exacerbate weight loss during co-infection [4]. Several cross-
sectional studies suggest that patients with tuberculosis are at
high risk of deficiency of vitamin A, thiamin, vitamin B6, folic
acid, vitamin E, and zinc [4]. Consistent risk factors for early
death include delayed initiation of antiretroviral therapy, low
Body Mass Index (BMI), and the presence of opportunistic
infections [5].

Among these infections, tuberculosis has long been
associated with malnutrition, a factor that plays a role in the
reactivation of latent tuberculosis infection [1]. Weight loss has
always been a part of the natural history of HIV infection, and
the wasting syndrome is one of the criteria for classifying
disease severity used by the WHO and the Centers for Disease
Control and Prevention [6]. Undernutrition increases
susceptibility to infection, including tuberculosis. In addition,
malnutrition is associated with more severe pulmonary
manifestations of tuberculosis and poorer outcomes after
tuberculosis treatment [6]. In patients with HIV, tuberculosis
patients have a lower BMI than people without tuberculosis

[7].

In Guinea, patients with HIV-TB were formerly followed
in the pulmonary department. Since 2009, a TB management
focal point has been established in the Infectious Diseases
(SMIT) Department of Donka National Hospital. However,
there is no nutrition unit in these centers and we do not have
data on the nutritional aspects of people co-infected with TB-
HIV. It is in this context that we undertook this study.

This study aimed to evaluate weight gain during
tuberculosis treatment in TB/HIV co-infected patients.

2. METHODS

2.1. Setting and Type of Study

Our study took place in the Pneumophtisiology, Infectious
and Tropical Diseases Department (SMIT) of the University
Hospital Center (CHU) in Conakry. The Pneumophtisiology
Department is the reference center for tuberculosis
management. It includes a Mycobacteriology laboratory and an
outpatient treatment center (CTA). The SMIT is also one of the
referral and case management services for tuberculosis/HIV
co-infections. It was a multi-center historical cohort study of
patients diagnosed with tuberculosis and HIV co-infection
from March 1, 2013 to April 30, 2015.

2.2. Study Population

We have conducted exhaustive recruitment of the files of
TB/HIV ~ co-infected  patients  followed in  the
Pneumophtisiology and SMIT departments. Newly diagnosed
TB/HIV co-infected patients undergoing tuberculosis therapy
in the Pneumophtisiology and Infectious and Tropical Diseases
departments of the CHU of Conakry constituted the study
population. Thus, HIV co-infected tuberculosis patients aged
15 years and older who started tuberculosis treatment were
included in the study. Excluded were HIV co-infected
tuberculosis patients who relapsed or failed, or who should be
transferred to other sites for follow-up. In Guinea, according to
the guidelines of the National Tuberculosis Control Program
[8] all patients at the time of diagnosis of tuberculosis should
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routinely be screened for HIV [if unknown]. New cases of
tuberculosis were given the six-month regimen of Rifampicin
(R), Isoniazid (H) Ethambutol (E), and Pyrazinamide (Z) for
two months, followed by Rifampicin (R) and Isoniazid (H) for
four months.

2.3. Data Collection and Definition of Variables

A standardized form was used to collect data from patient
medical records, logbooks and registers available at the sites.
Data collection was conducted at the beginning of each
patient's tuberculosis treatment, and then monthly. The data
collected included socio-demographic characteristics [age,
gender, employment, and marital status], lifestyle [alcohol,
tobacco] and body mass index. The diagnosis of tuberculosis
was made on direct or indirect grounds. The types of
tuberculosis were categorized as pulmonary and extra-
pulmonary.

The presence of other opportunistic infections (Kaposi's
disease, candidiasis, and toxoplasmosis) in addition to
tuberculosis was categorized as less than two and more than
one. The presence of antiretroviral therapy at the start of
tuberculosis treatment was categorized as yes or no. CD4 count
was categorized into three groups [missing; <200 cells/mm’;
>200 cells/mm’]. Underweight was defined as a body mass
index [BMI] <18.5 kg/m” [9]. For this analysis, at the end of 6
months, patients were classified as having a favorable
treatment outcome if they were cured or had completed
treatment. Unfavorable treatment outcomes included those who
were lost to follow-up or died during management. Lost
follow-up was defined as those for whom there was no contact
with the service before the end of the treatment. A 5% weight
gain was defined as a 5% increase in baseline weight.

2.4. Analysis of Data

The data collected was captured using Epi data 3.1
software and analyzed using SPSS version 24. In the
descriptive analysis, proportions with confidence intervals
were used to summarize categorical variables; means with
confidence intervals and medians with interquartile were used
to summarize numerical variables. To identify the factors
associated with a weight gain of 5% during the 6 months of
treatment (etiological analysis), we performed a bivariate
analysis, then a multivariate analysis (logistic regression). The
bivariate analysis between the dependent variable (weight gain)
and each of the explanatory variables was done by calculating
the gross odds ratio (gross OR), 95% CI. All explanatory
variables with a p-value > of 0.20, but whose association with
the dependent variable is proven in the literature, were retained
for multivariate analysis [logistic regression] and are said to be
forced. Weight gain of less than 5% was used as a reference in
the multivariate logistic regression models with the stepwise
top-down method. Adjusted Odds ratios were calculated with
their confidence intervals and p-values. Explanatory variables
with an adjusted OR having a p-value < of 0.05 were

considered significantly associated with a weight gain of 5%.

2.5. Ethical Approval

We have received permission from the department heads to
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proceed with data collection from patient records. The
questionnaire was anonymous and confidentiality in data
management (use and publication) was respected.

3. RESULTS

Five hundred and ninety-four TB/HIV co-infected patients
were recruited. Thirty-two patients were excluded from the
analysis because no baseline weights were recorded in their
records. The remaining 562 patients made up the study
population.

Slightly more than half of the 562 patients were female
(52%), less than 35 years of age (56%), had pulmonary TB
(71.2%) and followed in the pulmonary department (90.2%).
The mean age of the patients was 35.7 £11.3.

Prior to tuberculosis treatment, the mean weight and Body
Mass Index [BMI] for all patients were 50.8 kg (10.1 kg) and
17.8 kg / m* (3.3 kg / m®), respectively. It was noted that 63.7%
of patients were undernourished (BMI < 18.5 kg / m’) prior to
treatment.

At the end of TB treatment, the TB/HIV co-infected
patients recruited were divided into 402 (71.5%) with favorable
results and 160 (28.5%) with unfavorable results. Of those with
unfavorable results, 75 (46.9%) were lost to follow-up and 85
(53.1%) were deceased. In Table 1, it appears that the basic
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characteristics of patients with favorable and unfavorable
treatment were similar except for treatment site (p<0.001),
presence of more than one opportunistic infection (p<0.001),
CD4 count (p=00.6), and being on antiretroviral therapy
(p<0.001).

Table 2 shows the change in weight according to baseline
BMI over the six months of TB treatment. Slight weight loss is
observed up to the second month of treatment for all patients,
except for those who were not malnourished before treatment;
weight loss continues until the third month. Between the third
and sixth month of tuberculosis treatment, there is a mean
weight gain of 2.75 kg for all patients, ranging from 1.78 kg in
the non-nutrient poor to 3.25 kg in the nutrient poor.

The median percent overall cumulative weight gain from
baseline to the end of the 6th month of the treatment for
TB/HIV co-infected patients was 5.0% (RDI 0 to 11.1). Nearly
half (48.20%) of TB/HIV co-infected patients followed up to 6
months had a 5% weight gain at the end of treatment.

In a multivariate logistic regression analysis (Table 3), a
weight gain of more than 5% after 6 months of treatment was
associated with the treatment site (OR=3.81; 95% CI 1.08 to
13.45), alcohol consumption (OR=10.33; 95% CI 1.20 to
89.16), being malnourished before treatment (OR=2.72; 95%
CI 1.43 to 5.17) and the form of tuberculosis (OR=3.27; 95%
CI 1.15t0 9.33).

Table 1. Characteristics of co-infected tuberculosis and HIV patients by treatment outcome at Conakry University Hospital.

Total Treatment outcome p-value
Variables N=562 [%] Favorite Against
n=402 [%] n= 160 [%]
Patient monitoring site <0.001
Pneumology 507 [90.2] 388 [96.5] 119 [74.4]
SMIT 55[9.8] 14 [3.5] 41 [25.6]
Sex 0.34
Woman 292 [52.0] 214 [53.2] 78 [48.8]
Man 270 [48.0] 188 [46.8] 82 [51.3]
Age 0.27
<35 years 315 [56.1] 231 [57.6] 84 [52.5]
> 35 years 246 [43.9] 170 [42.4] 76 [47.5]
Average age [+ET] 35.7 [£11.3] 354 [+11.4] 36.3 [+11.3]
Status matrimonial 0.63
Married 339 [60.3] 240 [59.7] 99 [61.9]
Single 223 [39.7] 162 [40.3] 61 [38.1]
Have a job 0.24
No 186 [33.2] 127 [31.7] 59 [36.9]
Yes 375 [66.8] 274 [68.3] 101 [63.1]
Smoking 0.44
No 454 [80.8] 328 [81.6] 126 [78.8]
Yes 108 [19.2] 74 [18.4] 34 [21.3]
Alcohol 0.53
No 544 [97.7] 389 [97.7] 155[97.5]
Yes 13[2.3] 9[2.3] 412.5]
Number of Opportunistic Infections <0.001
<2 I. opportunistic 539 [96.3] 394 [98.5] 145 [90.6] 0.04
>2 L. opportunistic 21[3.8] 6[1.5] 15[9.4]




14 The Open Infectious Diseases Journal, 2021, Volume 13 Sow et al.

(Table 1) condd.....

Total Treatment outcome p-value
Variables N=562 [%] Favorite Against
Average weight [+ET] 50.8 [+10.1] 51.3[£10.0] 49.4 [£10.2]
BMI 0.83
<18.5 kg/m’ 358 [63.7] 255 [63.4] 103 [64.4]
=> 18.5 kg/m’ 204 [36.3] 147 [36.6] 57 [35.6]
Average BMI [+ET] 17.8 [£3.3] 18.0 [£3.4] 17.5 [£3.0]
CD4 count 0.006
<200 cel/mm’ 192 [34.2] 129 [32.1] 63 [39.4]
>200 cel/mm’ 151 [26.9] 123 [30.6] 28 [17.5]
Missing 219 [39.0] 150 [37.3] 69 [43.1]
Antiretroviral therapy <0.001
Yes 533 [94.8] 394 [98.0] 139 [86.9]
No 29[5.2] 8[2.0] 21[13.1]
Tuberculosis Form 0.16
Pulmonary 400 [71.2] 293 [72.9] 107 [66.9]
Extrapulmonary 162 [28.8] 109 [27.1] 53 [33.1]

Table 2. Analysis of factors associated with weight gain during antiretroviral treatment of tuberculosis and HIV co-infected
patients at the Conakry University Hospital of Conakry.

. Total BMI <18.5 kg/m’ BMI > 18.5 kg/m’
Month [effectif]

average [ET] average [=ET] average [ET]
1 [N=554] -0.07 [£0.56] -0.05 [#0.40] -0.10 [+0.77]
2 [n=283] -0.29 [£2.77] -0.12 [£2.43] -0.63 [£3.31]
3 [n=285] 0.42 [+4.67] 0.91 [£3.49] -0.55 [£6.32]
4 [n=254] 1.27 [£3.94] 1.37 [£3.93] 1.07 [£3.98]
5 [n=243] 1.91 [+4.43] 2.13 [+4.58] 1.48 [#4.11]
6 [n=228] 2.75 [+4.85] 3.24 [+4.83] 1.78 [+4.77]

Table 3. Analysis of factors associated with weight gain during tuberculosis treatment of tuberculosis and HIV co-infected
patients at the Conakry University Hospital of Conakry.

Weight Gain Bivariate Analyse Multivariate Analyse
Variables Total <5% >5%
OR IC p-value Adjusted OR [95% CI] |p-value
N=228(n=114 [%][n=114 [%]
Pneumology 214 |110[51.4]1104[48.6]| 1 Ref - 1 Ref -
SMIT 14 41[28.6] | 10[71.4] |2.64| [0.80-8.69]| 0.09 3.81 1.08-13.45( 0.04
Sex - - - - - - - - -
Woman 118 | 61[51.7] | 57[48.3] | 1 Ref - - - -
Man 110 | 57 [51.8] | 57[51.8] |1.15[[0.68 —1.94] | 0.59 - - -
Age range - - - - - - - - -
<35ans 142 | 69[48.6] | 73[51.4] |1.16([0.68 —1.98] | 0.58 - - -
> 35 ans 86 | 45[52.3]1 | 41[47.7] | 1 Ref - - - -
Status matrimonial - - - - - - - - -
Married 132 | 67[50.8] | 65[49.2] | 1 Ref - - - -
Single 96 | 47[49.0] | 49[51.0] [1.08| [0.64—1.82]| 0.79 - - -
Have a job - - - - - - - - -
No 65 [ 36[554] [ 29[44.6] | 1 Ref - - - -
Yes 162 | 78 [48.1] | 84 [51.9] |1.34[[0.75—-2.38] | 0.33 - - -
Smoker - - - - - - - - -
No 168 | 88[52.4] | 80[47.6] | 1 Ref - - - -
Yes 60 | 26[43.3] | 34[56.7] [1.44] [0.79-2.6] | 0.23 - - -
Alcohol - - - - - - - - -
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Weight Gain Bivariate Analyse Multivariate Analyse
Variables Total <5% >5%
OR IC p-value Adjusted OR [95% CI] |p-value
N=228[n=114 [%][n=114 [%]
No 216 [111[51.4]]105[48.6]] 1 Ref - 1 Ref -
Yes 8 1[12.5%] [ 7[87.5] |7.4]|[0.9-61.17]| 0.06 10.33 1.20-89.16] 0,03
Nombre I0* - - - - - - - - -
<2 224 | 113[50.4] | 111 [49.6]] 1 Ref - - - -
>2 4 1[25.0] | 3[75.0] |3.05/[0.31-29.81]| 0.34 - - -
IBM in kg/m’ - - - - - - - - -
<18.5 152 | 68 [44.7] | 84 [55.3] |1.89][1.08 —3.32] | 0.03 2.72 1.43-5.17 | 0.002
>18.5 76 | 46[60.5] [ 30[39.5] | 1 Ref - 1 Ref -
CD4 Count in cell/mm’| - - - - - - - - -
<200 102 | 49 [48.0] | 53 [52.0] |0.78] [0.45—1.37]| 0.50 - - -
>200 98 | 53[54.1] [ 45[459] | 1 Ref - - - -
Missing 28 12 [42.9] | 16[57.1] (1.23][0.53 —2.86] - - - -
Antiretroviral therapy - - - - - - - - -
Yes 221 [112150.7] 109 [49.3]] 1 Ref - - - -
No 7 21[28.6] | 5[71.4] |2.57|[0.49—-13.52]| 0.27 - - -
Tuberculosis form - - - - - - - - -
Pulmonary 208 | 107 [51.4]] 101[48.6] | - Ref 0.16 1 Ref -
Extrapulmonary 20 | 7(35.0] | 13[65.0] [1.97|[0.76—-5.13] - 3.27 1.14-933 | 0.03
4. DISCUSSION population from which TB/HIV co-infected patients come.

In the Guinean context, a study carried out in the two
national reference services (Pneumophtisiology Department
and the Infectious and Tropical Diseases Department of the
Conakry University Hospital Center) has generated evidence
applicable to the public health structures of the national
territory to adjust medical practices and guide the planning of
interventions for the management of TB/HIV co-infections.
This study has made it possible to estimate the proportion of
weight gain of 5% at the end of a 6-month tuberculosis
treatment in TB/HIV co-infected patients.

Women represented 52.5% of the study population. This
percentage is comparable to that of women in the general
population of people living with HIV in the Republic of
Guinea, which is 58% [10]. This predominance of women co-
infected with TB/HIV has also been observed in Uganda [11],
where a proportion of 62% of women was reported in the
TB/HIV co-infected population. This result is believed to be
explained by the high prevalence of HIV, the infection
underlying the re-emergence of TB, observed among women in
Guinea, but also by the steady increase in the number of
women tested for HIV through the prevention of mother-to-
child transmission of HIV programs in Guinea. Thus, by
national standards, knowledge of HIV+ status suggests a
systematic search for TB infection.

The population in this study was relatively young with an
average age of 35.6+11.3 years; this is comparable to the data
from the Demographic and Health Survey [12] which shows a
predominantly young Guinean population. This result is also
comparable to that of the study conducted in Ethiopia [13],
which reported an average age of 31.55+15.79 years. However,
our result is lower than that of the study conducted in Burkina
Faso [14], where the average age was 43.6 = 15.3 years. These
differences could be explained by the structure of the general

The prevalence of undernutrition among TB/HIV co-
infected patients before treatment was high (63.7%). This result
is higher than that of Sidibé Set coll [15] who found a 19.6%
prevalence of malnutrition among people living with
HIV/AIDS in the Ratoma community medical center in
Guinea.

Lower prevalences have been reported in West Africa,
particularly by Benzekri et al. [16]. In Senegal (19.2% in
Dakar, and 26.3% in Ziguinchor) and at the Centre intégré de
recherche bioclinique d'Abidjan (16.3%) [17]. In contrast,
studies conducted in Guinea-Bissau in 2013 [18] and Ethiopia
in 2019 [13] respectively reported higher undernutrition
prevalences of 51.9 and 62.2%. This difference could be
explained, contrary to these authors, by the fact that we
collected patients co-infected with TB/HIV who were highly
immunocompromised (CD4 less than or equal to 200
those/mm’) and with one or more opportunistic infections.
These differences could also be attributed to the different
socio-economic and nutritional characteristics and lifestyle of
the countries' populations.

At the end of our study, nearly one-third of our patients
had an unfavorable outcome, more than half of whom died.
Zachariah [19] in their study found early mortality of 8% in the
first 4 weeks of TB treatment. Among the risk factors for
mortality, the authors noted age over 35 years, the severity of
malnutrition, and HIV status [19]. In our context, the
association of an unfavorable evolution with certain basic
clinical-biological parameters including the presence of more
than one opportunistic infection, CD4 count, and being under
antiretroviral therapy should attract our attention. These factors
would likely be related to the consequences of late detection of
HIV-infected individuals. Poverty, patient education, and the
stigma associated with HIV infection and tuberculosis are
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factors that could influence the outcome of treatment for these
patients.

Concerning the weight evolution during our study, the loss
of sight or deceased shows no weight increase until the second
month. Similar results have been found by other authors [20 -
22]. According to Bernabe [22], after 4 months, a patient cured
of Tuberculosis gained an average of 3 kg (p, 0.001), while
those who had failed gained only 0.2 kg (p = 0.02). The study
found that nearly half (48.20%) of the TB/HIV co-infected
patients had gained at least 5% weight after six [6] months of
anti-TB treatment; this is almost similar to the results of a
study conducted by Gler et al. In the Philippines in 2013,
where the sensitivity of a 5% weight gain in the first 3 months
of treatment to predict a good outcome was 50% [9]. However,
our result is lower than those reported by several other studies
at the end of six months of anti-TB treatment. These include
the Jorstad et al. study at Mnazi Mmoja Hospital in Zanzibar
(83%) [23] and the Phan et al. study in Houston, USA in 2020
(62.4%) [21]. The difference in results between these studies
may be due to differences in methodological approaches on the
one hand, and in the package of care for TB/HIV co-infected
patients by country on the other hand. Thus, the study
conducted in the USA [21] had excluded co-infections with
HIV. With regard to the package of care for TB/HIV co-
infection, it should be noted that in Guinea, there are no public
health facilities that provide food to HIV-infected adults.
Access to food for PLHA remains difficult; more than half of
the patients develop their food survival strategies and only
9.2% of PLHA receive nutritional assistance according to some
authors. However, there are some NGOs that offer free
Plumpy’Nut to HIV-infected patients [12, 14]. The
establishment of a nutrition unit in these public services with a
minimum package including an assessment of nutritional status
and provision of therapeutic food and supplementation could
improve the quality of life of these TB/HIV co-infected
patients in Guinea.

In the present study, weight gain after 6 months of
treatment was significantly associated with the treatment site
and form of Tuberculosis in the co-infected patients. Other
authors reported that weight gain at the end of treatment was
independently associated with treatment success [20].

In the context of resource-limited countries, weight
assessment could be an easy, inexpensive, and useful form of
predicting the outcome of TB treatment in HIV-TB patients.

One of the strengths of this study is that it was conducted
on a large cohort of subjects (562 TB/HIV co-infected
patients). Another strength of the study is that more than half of
the patients included were malnourished prior to initiation of
TB treatment, which represents a statistically reasonable power
to detect an association between weight gain during six months
of TB treatment [6].

Nevertheless, this study has limitations that should be
recalled. First, it is a retrospective study based on archived
records of patients co-infected with HIV and tuberculosis. On
this point, the poor archiving conditions did not facilitate the
collection of a number of variables. Second, there was a lack of
information in the patient records on socio-economic aspects
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that could be explanatory factors for weight gain during
tuberculosis treatment. Third, the lack of data on dietary or
nutritional intake during treatment does not control the
confusion that treatment may cause in estimating weight gain.

CONCLUSION

Patients newly diagnosed with HIV co-infected
tuberculosis at the CHU in Conakry are often malnourished
before tuberculosis treatment is started. Changes in weight may
be an important determinant of tuberculosis treatment
outcomes. Weight gain during therapy appears to be a reliable
indicator of overall treatment response. Further prospective
studies with standardized measures taking into account factors
such as socioeconomic factors, co-morbidities, CD4 counts,
and nutritional composition, biological outcomes, are needed to
further enrich the knowledge on weight gain during TB
treatment in TB/HIV infected patients in Guinea.
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