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ABSTRACT

Introduction. In Burkina Faso, chronic kidney disease (CKD) is a major public health problem Original Article

due to its increasing prevalence, severity and the high cost of treatment. Aim. The aim of this

study was to describe nutritional status of subjects diagnosed with severe and moderate stages  PII: S225199392200005-12
of chronic renal insufficiency, followed in nephrology consultation at the Yalgado Ouedraogo
University Hospital Center (YO-UHC) of Ouagadougou. Methods. A descriptive cross-sectional
study conducted over a period of eight months and included 75 patients in total. The social-
demographic parameters were determined on the basis of the patients' declaration and theuse Rec. 19 January 2022
of their medical records. Biological parameters were collected from the results of laboratory
examinations performed by each patient. The nutritional status of the patients was assessed
by the anthropometric method. Finally, all patients were asked about their dietary habits and Acc. 25 March 2022
lifestyle using the 24-hour recall method. Results. Our results revealed a male predominance,
out of the total number of patients included. The percentage of men and women was 54.70%
and 45.30% respectively with a sex (male/female) ratio of 1.20. The average of Body Mass Index
was 24.79 Kg/m®. The percentage of overweight and obesity of women was 64.71% compared to
26.83% for men. The proportion of women with severe chronic kidney disease (58.82%) was
twice as high as that of men (29.27%), (P<0.05). The average waist circumference of the subjects
aged 30-39 years was significantly lower than that of the subjects aged 60-85 years. So, average Keywords

hip circumference was 93.77 cm, with a significant difference according to sex (P<0.05). The

prevalence of hyperglycaemia and diabetes increased with age. Hyperglycaemia in the 40-49 Nutritional status,
age group was increased significantly from 16.67% to 26.67% in the 70-85 age group (P<0.05).
Diabetes in the 50-59 age group was 10% and doubled in the 70-85 age group (P<0.05). A
percentage of 67.99% of the patients had a history of hypertension in either first-degree Stage of Chronic renal
relatives or collaterals. The highest proportion was found in the hypertensive collaterals
(37.33%; P=0.059). This study revealed a low level of physical activity among all patients. Only
38.67% of the patients practiced regular physical activity. There was no significant association Faso
between the level of physical activity and the stage of renal failure. Knowledge of
nutritional status is a crucial part of better nutritional management of CKD patients. Finally,
previous studies on the dietary habits of patients suffering from CKD will allow a better
understanding of their nutritional status for a better management according to the stage of
progression of the disease.

Rev. 24 March 2022
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INTRODUCTION

Chronic kidney disease (CKD) is now a global public health problem due to its increasing prevalence, severity
and the high cost of treatment [1]. In 2019, more than one in ten adults had kidney disease, nearly 850 million
worldwide [2]. It should be noted that the prevalence is around 1400 per million inhabitants in Japan and 500
per million inhabitants in France. In Africa, the prevalence of CKD is not well documented. However, in some
countries such as Morocco, it was 257 cases per million inhabitants in 2010 [4; 5]. In Burkina Faso, the
prevalence of the disease is also not well documented [6]. Nevertheless, it is estimated that the hospital
prevalence was 27.1% at the time of the first nephrological consultation in 2011 [6].
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The adoption of glomerular filtration rate (GFR) thresholds suggests the classification of this disease into five
stages of increasing severity [7]. When renal function deteriorates, nutrition plays an important role in the
management of the disease, starting in the early stages. Adapting the diet will help maintain a stable metabolic
state, and can contribute to nephroprotection [8]. Diet should be the subject of particular attention in chronic
renal failure [9]. It is therefore necessary to pay particular attention to the aggravation of chronic renal failure.
The data on the assessment of the nutritional status of CKD patients is very limited in Burkina Faso.

Thus, the aim of this study was to evaluate the nutritional status of patients with CKD in nephrological
consultations at Yalgado Ouedraogo University Hospital Center (YO-UHC) of Ouagadougou in Burkina-Faso.

MATERIALS AND METHODS

Patients

A total of Seventy-five patients were included in the study. The sampling principle of this study was to
allow any voluntary patient to be selected. All patients with CKD admitted to the YO-UHC of Ouagadougou in
Burkina Faso during the study period were included. This was a prospective study conducted over a period of
eight months, among patients who came for nephrological care. The study population was composed of patients
diagnosed with moderate or severe chronic renal failure. The volunteer patients admitted to the Nephrology-
Hemodialysis Service (SNH) during the study period were considered. The non-inclusion criteria were any
patient unable to answer the questions.

Ethics committee approval

The realization of this study was possible after the favorable opinion of the Ethics Committee for Health
Research and the research authorization from the General Management of the YO-UHC and the Nephrology-
Hemodialysis Service under the number: N°2017-022/MS/SG/CHUY-O/Nephro-Dialyse. Thus, free consent
translated by a signature or digital borrowing of the patient was required before this study. The patients were
informed of the objectives and interests of the study and that the results will only be used for research
purposes. They were informed that confidentiality and anonymity would be respected. Appropriate nutritional
advice was also provided to the surveyed patients as needed during the interview. Confidentiality and respect
for professional secrecy have been implemented.

Data collection

Data were collected on a collection form using a standardised questionnaire, adjusted after a pre-survey.
This questionnaire was developed according to the WHO STEPwise approach for Risk Factor Surveillance of
chronic diseases or non-communicable diseases (STEPS) [10].

First, an interview lasting an average of 15 minutes was conducted with each patient in the study. During
this interview, data on socio-demographic parameters including age, sex, place of origin, education level, socio-
professional and economic level and personal and family history of CKD were collected.

Then, blood pressure was taken using an electronic blood pressure monitor on the left and right arm of
each patient in a sitting or lying position, with the arm alongside the body. The clinical parameters were also
recorded through the results of biological examinations carried out by each patient according to the laboratory
of choice. Thus, creatinine, uricemia, fasting blood sugar, triglycerides, total cholesterol, HDL-cholesterol, LDL-
cholesterol, and blood ionogram were noted. All these collected data were checked on the medical files of each
patient.

Finally, anthropometric parameters were determined by taking anthropometric measurements, namely:
weight, height, waist circumference and hip circumference. Weight was taken using an electronic adult scale of
the SECA type, height was taken using a wall-mounted scale in the ward and waist and hip circumference were
measured using a tape measure graduated in centimeters. These anthropometric data were used to diagnose
the nutritional status of each patient as well as the distribution of body fat around the abdomen.

Statistical analysis
All statistical analyses were performed using Sphinx software and The Statistical Package for Social
Science (SPSS) version 21 software. The level of significance used was P<0.05.
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RESULTS AND DISCUSSION

Socio-demographic parameters

Distribution of patients by gender and age group

The study involved 75 patients with 41 of men (54.70%) and 34 women (45.30%). The sample was
predominantly male with a sex ratio (M/F) of 1.20. The results of sex ratios are the same of the studies of
Guissou [11] and Skalli et al. [12] in Burkina Faso. This predominantly male trend was observed by Bah et al. [13],
Ghonemy et al. [14] and Beaunoyer et al. [15] in 2013 in Canada. Kidney disease progresses more rapidly in men
than in women [16]. According to Pouteil-Noble and Villar [17], the high frequency of kidney disease in men and
their rapid progression to CKD is linked to gender. This could explain the predominance of nephrology. The
lifestyle of men, who are more exposed to certain risk factors (drugs, tobacco, alcohol, inflammatory drugs and
traditional medicines) and the role of hormones in women could explain this male predominance of CKD [15].
The average age of the patients surveyed was 60.80 years with extremes ranging from 32 to 85 years. The
averages ages were 60.68 years and 60.94 years for men and women, respectively (P>0.05). Our results are
slightly above those found by Traore [18] (50.4 years), Tapsoba [19] in Burkina Faso (55.5 years), Ngoie et al. [20]
in the Democratic Republic of Congo (51.4 years) and Ghonemy et al. [14] in Egypt (52 years). These averages
ages of our study reflect fairly well the increase in life expectancy in Burkina Faso which, according to the
World Bank, rose from 49.9 years in 1998 to 60.3 years in 2016 and to 62 years in 2019 [21]. The most
represented age groups were 60 to 69 years (33.33%) and 70 to 85 years (26.67%). These is because this age
group is more likely to develop the diseases that are direct comorbidities associated with CKD, in contrast to
the 30 to 39 age group (5.33%) which was the least represented.

Educational level

A rate of 37.33% of patients had no education. Our result is lower than the value 39.8% obtained by Tapsoba
[19]. This reflects the fact that access to education is still an issue in our country. Also, the level of primary
education of women and men are 47.06% and 14.63% Socio-demographic parameters, respectively (P<0.05).
However, the number of men who had a university education was higher (9.33%) than that of women. Although
the government authorities have made a lot of effort to get girls into school, the challenge remains for them to
continue their studies at higher levels. Graph 1 shows the distribution of patients by level of education.
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Graph 1. Distribution of patients by education level

Professional activity of patients

Most of the patients in the study population had a profession. The vast majority were those who were self-
employed (26.67%), followed by pensioners (18.67%) and housewives (18.67%). This was followed by the group of
civil servants (10.67%) and the group of unemployed (10.67%). Only the group of students had the lowest
percentage (1.33%). This result is similar to the value of Kabore [22] who also found a low percentage for the
student group (1.2%). The age range of this group could reflect this low prevalence. These results are presented
in graph 2.
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Graph 2. Distribution of patients by employment status

Economic situation of patients

A percentage of 97.33% of the patients who agreed to give an estimate of their monthly income, only
13.33% of the patients had a fairly high economic level (200,000 CFA). The percentages of monthly income of
men and women are 19.51% and 5.88%, respectively (P>0.05). This indicates that the low financial empowerment
of women in our country is still a reality. A percentage of 29.33% of patients have declared no monthly income,
led by women (44, 12%). Our results corroborate those of Amekoudi et al. [23] in Togo who noted a high rate
(57.1%) of the study population had a low socio-economic level. Indeed, this high rate of low socio-economic level
of our patients reflects the level of poverty in which our populations live. Burkina Faso is ranked among the
poorest countries in the world, according to the UNDP Human Development Report 2016 [24] which states that
46.4% of the Burkinabe population live below the poverty line [25]. This scourge exposes these patients to
limited access to early care and good nutritional management. Graph 3 shows the distribution of patients by
monthly income.
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Graph 3. Distribution of patients by monthly income

Patients place of residence

Considering the place of residence, the highest frequency of patients came from the urban area, 48.00%,
against 44.00% from the rural area and 8.00% from the semi-urban area. Our results from urban areas are lower
than those of Guissou [26] (65.00%), while those from rural areas are higher (27.00%) and those from semi-urban
areas are similar (8.00%). These results can be explained by the fact that the hospital has arbitrarily subdivided
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all patients coming from the outskirts of Ouagadougou fall into the semi-urban zone. Those from the interior
are in the urban zone, and those coming from outside Ouagadougou in the other provinces are in the rural zone.
It turns out that the interior of Ouagadougou and the provinces are much larger than the peripheries, which
constitute a small area compared to the urban area of Ouagadougou and the rural areas. It should also be noted
that the percentage of women (55.88%) in rural areas is higher than that of men (34.15%). This could be
explained by the immigration of men to urban areas and outside the country in search of better living
conditions. Overall, our results show a high rate of patients from urban areas compared to the value of 53.4%
reported by Coulibaly et al. [26]. These results could be explained by the ease of access of urban residents to
health centers, compared to those in rural areas who are more often limited by poverty and the difficulties of
evacuating patients to urban areas. Graph 4 shows the distribution of patients by place of residence.
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Graph 4. Distribution of patients by place of residence

Stages of CKD by gender

The percentage of men (40.00%) who were in stage 3 was higher than that of women (16.00%). In contrast,
for stage 4, the percentage of women (29.33%) was almost twice that of men (14.66%). Chronic kidney disease
progressed more in women than in men. However, according to some literature, men generally progress more
rapidly to the severe stages of CKD than women [16, 27], with the exception of the post-menopausal period.
However, the average age of the women in our sample was 60.94 years, therefore in the post-menopausal
period, which could be a reason for this difference. Also, this difference could be explained by the fact that
women had more comorbidities than men, particularly overweight (85.29% of women were abdominally obese
compared to 36.59% of men). Indeed, our results showed that 88.24% of women had more adipose tissue
compared to 75.61% of men. These results corroborate with those of Kabore who found a slower progression of
GFR in class 2 in favour of men 1.6 mL/min/1.73 m2 (P=0.001) [22]. In addition, according to nephrologists, obese
people are twice as likely to develop
kidney disease [28]. The mean
glomerular filtration rate (GFR) was
32.94 mL/min/1.73m’ for men, which
globally reflected a stage 3 CKD, and
24.25 mL/min/1.73m”> for women,
which globally reflected a stage 4 CKD
(P<0.005). Graph 5 below shows the
distribution of patients according to
the stage of chronic renal failure and

according to sex. = Men Stage 3

= Men Stage 4

Graph 5. Distribution of patients = Women Stage 3

according stage of chronic renal failure and
according to sex

Women Stage 4
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Stages of CKD progression by age group

Overall, for all stages of chronic kidney disease (stages 3 and 4), the proportion of patients increased from
the youngest (32-39) to the oldest (70-85) age group in our study. For both stages together (3 and 4), patients in
the 70-85 age group outnumbered those in the 30-39 age group by five to one. The stage of CKD varied
increasingly with age. Indeed, it is generally accepted that in the absence of CKD, renal function naturally
decreases with age by 1 mL/min/1.73 m®/year [28], which may explain our results. The distributions of the
respondents according to the predominance of CKD by age group are presented in Graph 6.
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Graph 6. Stages of CKD by age group

CKD stage by education level

The number of patients varied significantly with the level of education (P<0.05). The percentage of patients
with no education was 37.33%. The percentage of uneducated patients was twice as high in stage 4 (53.13%) as in
stage 3 (25.58%), in contrast to patients with university and secondary education. The latter had the lowest
percentages in stage 4, 3.13% and 12.50% respectively. This difference could be explained by the relatively earlier
management and follow-up of treatments in patients who are more educated than those who are not. Indeed,
patients with a higher level of education tend to have a better understanding of chronic kidney disease than
patients with a low level of education or even illiterate patients, some of whom even deny the disease. The fact
that educated patients have a paid profession, and therefore the financial power to meet the cost of treatment,
could explain the progression of CKD to stage 4 in the latter. The distribution of respondents by stage of CKD
and by level of education is shown in graph 7.
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Graph 7. CKD stage by education level
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Biological tests of the patients

Blood glucose

Table 1 shows the averages blood glucose levels by age group and sex of the respondents. The average
fasting blood glucose of the CKD patients in our study was 5.69 mmol/L. Our results are similar to those
reported by Tapsoba [19] (5.5 mmol/L). There was no significant difference according to sex (men: 5.77 mmol/L;
women: 5.60 mmol/L; p > 0.05). The rate of normal blood glucose, hyperglycaemia and diabetes varied with age
in our study. Indeed, as age increased, the proportion of patients with normal blood glucose levels decreased in
favour of hyperglycaemic and diabetic patients. The proportion of patients with normal blood sugar levels fell
from 100% in the 30-39 age group to 53.33% in the 70-85 age group. The proportion of moderate fasting
hyperglycaemia was 16.67% in the 40-49 age group and 26.67% in the 70-85 age group. Diabetes occurs late in
life and its prevalence increased with age. From 10% in the 50-59 age group, it doubled in the 70-85 age group.
These results are supported by Bouattar in 2010 who stated that diabetes is a frequent pathology in the eldest.
Its prevalence reaches 10 to 20% after the age of 65 [28]. The ageing of the population is one of the explanatory
factors of this expected epidemic. Diabetes is therefore a risk factor for CKD as age increases. Indeed, previous
results have shown that CKD increases with age. The proportions of diabetes, moderate hyperglycaemia, and
fasting blood glucose by age group are shown in Table 2.

CKD stage by fasting blood glucose level

Hyperglycaemic and diabetic patients were equal at 13.45% for both stages. Indeed, according to Tapsoba
[19] studies, the prevalence of diabetes is associated with CKD progression (P<0.05). The distribution of
respondents by fasting blood glucose level (mmol/L) and CKD stage is shown in Table 3.

CKD stage and blood pressure level

For systolic blood pressure (SBP), stage 3 CKD has as many normal-SBP patients as hypertensive-SBP
patients. However, in stage 4 CKD there is a clear difference between normal-PAS (38.71%) and hypertensive-
PAS (61.29%) patients. This draws our attention to the influence of increasing systolic blood pressure (SBP) on
the evolution of CKD or vice versa. Regarding diastolic blood pressure (DBP), we did not notice any significant
differences between the numbers of CKD 3 and 4 patients at the two types of DBP (Normal-BPD and
Hypertensive-BPD). Indeed, the percentages were almost identical for Normal-PAD CKD 3 (82.00%) and 4
(80.65%). The same was true for Hypertensive-DAP at CKD stage 3 (20.50%) and stage 4 (19.72%). This could
mean that diastolic blood pressure has no adaptive variation at CKD stage. Indeed, Halle et al. [29] in their study,
reported that 82.8% of patients who would have been seen at an advanced stage of their disease had high blood
pressure (170.9 mm Hg for SAP and 103.8 mm Hg for DBP). High blood pressure accompanies most kidney
diseases and is the main risk and progression factor [30; 31]. The different data are shown in table 4.

Table 1. Average of blood glucose level by sex and age group

Average of blood glucose level Total Men Women
Age groups (n=352) (n=28) (n=24)

30-39 4.78 £ 0.30 4.70 £+ 0.39 4.92 + ND
40-49 5.27 + 0.8 5.42 + 1.06 4.97 + 0.35
50-59 5.39+ 1.26 4.34 £ 0.77 5.65 + 1.25
60-69 5.88 + 1.49 6.33+1.62 5.03 + 0.58
70-85 6.00 +1.16 5.73 + 0.93 6.30 +1.38
30-85 5.69 +1.26 5.77 £ 1.36 5.60 + 1.16

The mean blood glucose values are expressed as m + SD (Standard deviation in mmol/L); ND= Not determined; n = number

Table 2. Diabetes and fasting blood glucose levels by age group
Age groups

30-39 40-49 50-59 60-69 70-85

blood ghusoss level (rmol/) R4 m0d  nG9 R0 ae) I

Diabetes o] o] 1(10.00) 3(16.67) 3(20.00) 7(13.50)
Moderate hyperglycaemia o] 1(16.67) 1(10.00) 1(5.56) 4(26.67)  7(13.50)
Normal blood sugar 3(100) 4(83.33) 8(80.00) 14(77.78) 8(53.33) 38(73.10)

Normal fasting blood glucose (< 6.1 mmol/L); Moderate fasting hyperglycaemia (6.2 to 6.9 mmol/L); Diabetes (> 7 mmol/L at two consecutive
diagnoses).
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Table 3. Distribution of respondents by fasting blood glucose level and CKD stage

" Stage 3 Stage 4 Total
Fasting blood glucose (mmol/L) n(%) n(%) n(%)
Normal 20 (38,46) 18 (34,61) 38 (73.07)
Hyperglycaemia 04 (07,69) 03 (05,76) 07 (13,45)
Diabetes 06 (11,53) 01(1,92) 07 (13,45)

n= number; p > 0.05

Table 4. Distribution of respondents by CKD stage and blood pressure level

Stage 3 Stage 4 Total
Blood pressure level (mm Hg) n(%) n(5%) n(%)
Normal 20 (50.00 12 (38.71 2 (45.0
Systolic Blood Pressure ) (5 ) (38.72) 32(45.07)
Hypertensive 20 (50.00) 19 (61.29) 39 (54.93)
No 1 2 (82.00 25 (80.6 80.28
Diastolic Blood Pressure rma ) 32( ) 5 5) 571 )
Hypertensive 08 (20.50) 06 (19.72) 14 (19.72)

Blood pressure level: Normal PAS < 140 mm Hg; Hypertensive PAS > 140 mm Hg; Normal DBP < 90 mm Hg; Hypertensive DBP > 90 mm Hg;
n= number; r = 0.941

Family history

A percentage of 67.99% of the patients had a history of hypertension either from first-degree relatives
(father or mother) or collaterals. Our results corroborate with those of Coulibaly [26] who found 69.9% family
history of hypertension. However, the highest proportion was among hypertensive collaterals (37.33%). This
could be due to the ignorance of the clinical picture of the direct relatives of the patients in our study and also
the fact that many of them lost their parents early on due to undiagnosed diseases. The vast majority of the
hypertensive collaterals are still alive, many of them are also followed up in health centers. In sum, the high
proportion of patients with a history of hypertension is a reflection of the epidemiological and dietary transition
[10; 31]. The distribution of family history of hypertension is shown in Table 5.

Table 5. Results of family history of hypertension

Total. n (%) Men. n (%) Women. n (%)
Family history p-value
51(67.99) 30(73.17) 21(61.77)
Father hypertensive 13 (17.33) 8(19.51) 5(14.71) 0.405
Hypertensive mother 10 (13.33) 3(7.32) 7 (20.59) 0.206
Hypertensive collaterals 28 (37.33) 19 (46.34) 9(26.47) 0.049

There was a significant difference between hypertensive collaterals (p<0.05), but not with first-degree relatives; n= number

Self-medication of patients before the discovery of CKD

According to the WHO, self-medication is when an individual uses a medicine on their own initiative to
treat a self-identified condition or symptom, without consulting a health professional [32]. Thus, 69.33% of the
patients surveyed claimed to be self-medicating before they knew they had kidney failure. The use of anti-
inflammatory drugs was observed in 37.77% of patients, followed by the use of traditional products in 32.69%,
and analgesics in 28.85% of patients. Our results confirm those of Coulibaly in 2018, who also reported the use
of NSAIDs, meaning anti-inflammatory drugs, in 24.4% (n=165 patients), and the use of phytotherapy in 26.7%
(n=181 patients) [26]. The use of anti-inflammatory drugs and traditional products in unknown doses would
have an impact on the deterioration of renal function [33]. The distribution according to the therapeutic classes
of drugs is shown in Table 6.

Table 6. Distribution of drugs by therapeutic classes

Medicines Number Percentage
Anti-inflammatories 16 37.77
Analgesics 15 28.85
Anti-malarials 4 7.69
Traditional products 17 32.69

There was a significant difference between patients taking Anti-inflammatories and Anti-malarials as well as between taking Traditional
and Anti-malarials at the P<0.05 probability level
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Summary of blood tests

Creatinine measurement was performed in all patients, as this test was essential to assess the status
and/or evolution of the patients' renal failure. The creatinine average was 229.47 pmol/L, reflecting the presence
of stage 3 CKD with an average age of 60.80 years for male patients and stage 4 CKD for female patients. The
results showed that the patients had an average value of hyper-uraemia, hyper-uricaemia, hyper-calcaemia and
high proteinuria with respective values of 11.79 mmol/L; 479.52 pmmol/L; 3.04 mmol/L and 1.01 g/24 h. These
ionic imbalances are one of the consequences of the disturbances in phosphocalcium metabolism, bone
metabolism and acid-base balance that occur during CKD [34]. The haemoglobin was below normal at 11.59 g/dL
for both sexes. In fact, in patients with renal failure, a diet that is too low in protein can lead to iron deficiency
and aggravate a tendency to anaemia. When dietary iron intake is reduced, iron supplementation will be
necessary. In addition, treatment with erythropoietin (EPO) requires adequate iron intake. Medical
prescriptions followed by nutritional advice were given to these patients in order to promote good health. The
results of the biological analyses are shown in Table 7.

Table 7. Distribution of drugs by therapeutic classes

Biological tests N Average + SD Threshold value
Creatinine (pmol/L) 75 220.47 + 85 62.0 — 120.0
Cholesterol (mmol/L) 24 4.73 £ 1.77 3.5-6.45
HDL cholesterol (mmol/L) 24 1.80 + 1.02 > 110

LDL cholesterol (mmol/L) 24 2.60 *1.46 <3.4
Triglycerides (mmol/L) 20 4.93 +14.48 0.46-1.88
Fasting blood glucose (mmol/L) 52 5.68 + 1.26 4.16- 5.9
Urea (mmol/L) 65 11.79 + 5.53 2.51- 7.52
Uric acid (pmmol/L) 66 479.52 + 5.53 M:202-416 ; W:142- 339
Ca (mmol/L) 66 3.04 +2.19 2.15 -2.55
Phosphate (mmol/L) 53 1.34 £ 0.75 0.81 - 1.60
Magnesium (mmol/L) 64 0.89 + 0.28 0.65 — 1.05
Sodium (mmol/L) 65 137 + 6.33 135 -155
Kalemia (mmol/L) 66 4.09 + 0.86 3.55.1
Chlorine (mmol/L) 63 100.76 +14.30 85 -115
Bicarbonate (mmol/L) 49 21.93 + 3.60 22 — 29
Total protein (g/L) 63 74.68 +12.09 66 — 87
Haemoglobin (g/dL) 53 11.59 + 2.15 H:13-17; F:12-17
Proteinuria (g/24 h) 32 1.01 + 1.52 <o0.1

ECBU 4 +

SD= Standard deviation; N= Number of patients; HDL= High-density lipoproteins; LDL= Low-density lipoproteins; ECBU=
Cytobacteriological examination of urine

Nutritional status of patients in relation to CKD stage

Body Mass Index (BMI) level and gender

According to the WHO, the limits of a "normal" BMI are between 18.5 and 24.9 kg/m2 [35]. A BMI below 18.5
kg/m2 defines a state of malnutrition, above 25 indicates a state of overweight and above 30, an obese state. BMI
is the key parameter and was assessed in all patients. Thus, the average BMI of the patients was normal (24.79
Kg/m?®) in 46.67% of the patients. Our results corroborate those of Coulibaly in 2018 [26] and Tapsoba [19] also
reported a normal average BMI of 24.5 Kg/m®and 23.6 Kg/m’respectively in 18.51% and 67.5% of the patients [26 ;
19]. Leanness was observed in only 09.33% of the patients. This is approximately equal to the value 8.9%
reported by Tapsoba [19]. This finding would be due to the early onset of undernutrition in these patients.
However, 30.67% of the patients in our study were overweight and 13.33% were obese. The percentage of men
(58.54%) who had a normal BMI was significantly higher than women (32.35%) (P<0.05). In contrast to normal
BMI, the propensity of overweight and obesity in females was higher than in males. A percentage of 64.71%
females were overweight or obese versus 26.83% for males. Tapsoba [19] found that 13% of patients were
overweight and 10.6% obese. This high prevalence of obesity in our developing countries could be explained by
the adoption of deleterious dietary behaviours, notably a total lack of awareness of the intake of large quantities
of energy-dense foods, but also by the rise in the socio-economic level of the populations. For Yusuf et al. [36],
the predominance of overweight in women is also due to a sedentary lifestyle and cultural conceptions that
favour this phenomenon. Obesity favours an increase in renal blood flow, causing glomerular hyper filtration
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[37]. Yamagata et al. [38] suggest that obesity is an increased risk for early CKD. Even if the prevalence of
obesity in Burkina Faso is low compared to other countries, 4.5% for the population aged 25-64 years [39]. It is
imperative to take preventive measures [40] to reduce the incidence of kidney disease related to this condition.
Table 8 gives a breakdown of respondents by BMI level and gender.

Table 8. Distribution of drugs by therapeutic classes

Body Mass Index Total. n(%) Men. n(%) Women. n(%) P-value
Lean 07 (09.33) 06 (14.63) 01(02.94) ND
Normal 35 (46.67) 24 (58.54) 11(32.35) 0.028
Overweight 23 (30.67) 08 (19.51) 15 (44.12) 0.144
Obese 10 (13.33) 03 (07.32) 07 (20.59) 0.206
Average BMI in Kg/m2 24.79 + 4.84 23.44 + 4.22 26.43 + 5.09 0.007

Data are expressed as n (%); Averages are expressed as m + SD (Standard Deviation); BMI = Body Mass Index; ND= Not determined ; n =
number of patients

BMI level and age group

The level of BMI varied considerably, depending on the age group. The proportions of overweight and
obesity were higher in the 40-49 and 50-59 age groups. For overweight, the proportion was 72.73% in the 40-49
age group compared to 40% in the 50-59 age group. For obesity, the proportion was highest (33.33%) in the 50-
59 age group. This could be explained by lifestyle, including sedentary or physically inactive lifestyles and also
by dietary habits [37-41]. Indeed, it is at this stage of life that many people manage to stabilize themselves on the
socio-economic level in our context. They are able to afford a wide range of rich and varied foods that
unfortunately will exceed their energy needs, leaving room for overweight. It is also at this age that the
menopause sets in slowly for most women, which also leads to overweight. In contrast to the proportion of
patients with normal status, the proportion first decreases between the ages of 40 and 59 and then increases
after 59 years. This phenomenon could be explained by the weight of age. Indeed, ageing is accompanied by a
collapse of fat mass to the profile of lean mass. Graph 8 shows the distribution of respondents by BMI level and

age group.

Lean Normal Overweight Obesity
80
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60
50
40
30

20

Percentage of respondents

10
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Graph 8. Distribution of respondents by BMI level and age group

CKD stage by BMI level

A percentage of 46.67% of patients had a normal BMI compared to 44% who were overweight or obese. In
addition, the percentage of obese patients in stage 4 was twice that of stage 3. Indeed, at the 12" World Kidney
Day to Burkina Faso, Nephrologists stated that obese people are twice as likely to develop kidney disease to
2017. This statement supports our findings that 44% of chronic kidney disease patients are overweight or obese
[38]. The proportions of patients with a BMI below 18.5 were equal at both stages. These results can be explained
by the fairly early onset of undernutrition in the lives of these patients. The distribution of respondents by BMI
level and CKD stage is shown in Table 9.
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Table 9. Distribution of respondents by BMI level and CKC stage

BMI signification Stade 3.n(%) Stade 4. n (%) Total. n (%)
Lean 04 (09.30) 03(09.38) 07(09.33)
Normal 21(48.84) 14 (43.75) 35 (46.67)
Overweight 14 (32.56) 09 (28.13) 23 (30.67)
Obesity 04 (09.30) * 06 (18.75) * 10 (13.33)

BMI= Body Mass Index ; Comparisons are made between stage 3 and stage 4 BMIs at the probability threshold of P<0.05 (*).

Waist and hip circumference

The average waist circumference of the patients was 91.60 cm. The average hip circumference was 93.77
cm, with a significant difference according to sex (P<0.05). The highest average waist and hip circumferences
were in the age range of 50-59 years (WC = 99.67 m and HC = 104.73 m). The average waist circumference of the
subjects aged 30-39 years was significantly lower than that of the subjects aged 60-85 years. These values
indicate that abdominal fat mass increased with increasing age. This fat deposition could be related to the stage
of progression of CKD. The average values of the measured waist and hip circumferences are presented in table
10.

Table 10. Distribution of respondents by BMI level and CKC stage

Item Average WC (cm) Average HC (cm)

Men 87.10 + 15.54° 88.49 £ 13.10°

Gender a b
Women 97.03 +19.43 100.15 + 18.25

30-39 67.75 + 25-64b 76.50  29.49°

40-49 96.09 + 15.58° 102.18 + 13.58%

Age arou 50-59 99.67 = 24.29% 104.73 + 19.85%
gegroup 60-69 91.60 + 13.02% 90.32 + 09.33°
70-85 87.85 + 13.52%° 88.70 + 13.98"
Total 91.60 + 17.99 93.77 +16.59

Averages are expressed as m + SD. Means in the same column with different superscripts are significantly different at P<0.05 according to
the ANOVA test; WC= Waist Circumference; HC= Hip Circumference; ab= P < 0.05; a or b= p > 0.05

Waist circumference and waist to hip ratio

Considering overweight or obesity, waist circumference and the distribution of overweight allows us to
assess abdominal fat deposits, which are a factor of cardio-metabolic complications during chronic renal failure.
Thus, abdominal fat was significant in 58.67% of patients. Abdominal obesity of women was predominant
(85.29%) against 36.59% for men. Yaméogo et al. [42] had reported in Bobo Dioulasso more or less the same
trend (85.4% of women and 30.2% of men). In our study, abdominal obesity increased from 25% in the 32-39 age
group to 73% in the 50-59 age group. According to gender, the distribution of fat tissue was abnormal. The
percentages are 67.07% and 41.04% for women and men, respectively. This could be explained by the fact that
women are particularly prone to obesity due to their body composition. The percentage of subjects with an
abnormal distribution of adipose tissue increased with age. It increased from 50% in the 30-39 age group to 84%
in the 60-69 age group. It is recognised that after the menopause, fat tends to be deposited on the upper part of
a woman's body, resulting in abdominal obesity [42]. The distribution of respondents by sex, age group, waist
circumference (WC) and waist to hip ratio thresholds is shown in Table 11.

Table 11. Distribution of respondents by gender, age group and waist circumference and waist to hip ratio thresholds

Item Waist Circumference | WC / HC ratio
Normal Abdominal obesity | < limit 2 limit
Men 26 (63.41) 15(36.59) 10 (24.39) 31(75.61)
Sex Women 05 (14.71) 29 (85.29) 04 (11.76) 30 (88.24)
Total 31(41.33) 44 (58.67) 14 (18.67) 61(81.33)
32-39 03 (75.00) 01 (25.00) 02 (50.00) 02 (50.00)
Age 40-49 04 (36.37) 07 (63.63) 02 (18.18) 09 (81.82)
50-59 04 (26.67) 11(73.30) 06 (40.00) 09 (60.00)
groups
60-69 10 (40.00) 15 (60.00) 04 (16.00) 21(84.00)
70-85 10 (50.00) 10 (50.00) 10 (50.00) 10 (50.00)

Waist circumference: normal (< 80 cm for women; < 94 cm for men) and abdominal obesity (> 80 cm for women; > 94 cm for men); Waist to
hip circumference ratio: Threshold (0.85 for women; 0.90 for men)
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Physical activity level of patients

According to the French High Authority on Health, sport is beneficial to health when it is repeated at least
three times a week [44]. In this study, 38.67% of the patients (n=29) practiced regular physical activity,
compared to 61.33% of the patients who did not. There was no significant association between the practice of
sport and the stage of renal failure (P>0.05). A percentage of 34.48% of patients reported having at least 3 to 4
sessions per week and only 31.03% spent more than 30 minutes per session doing sports. The proportion of
patients meeting the minimum standard of sports practice was very low in our study [43; 45]. This could be
explained by the fact that many patients are not aware of the benefits of sports activity. Table 12 summarises
the distribution of respondents by stage of CKD and by physical activity.

Table 12. Distribution of respondents by CKD stage and physical activity

Item Stade 3 Stadeg Total P-value
n(%) n(%) n(%)
L Yes 16 (37.21) 13 (40.63) 29 (38.67)
Sports activities 0.47
No 27 (62.79) 19 (59.38) 46 (61.33)
1-2 times/week 06 (37.50) 08 (61.54) 14 (48.28)
Number of sessions per .
. 3 - 4 times/week 06 (37.50) 04 (30.77) 10 (34.48) 0.33
week of practitioners
More than 4 times/week 04 (27.00) 01(07.69) 05 (17.24)
Number of time spent by | 15 to 30 minutes 11(68.75) 09 (69.23) 20 (68.97) 064
practitioners More than 30 minutes 05 (31.25) 04 (30.77) 09 (31.03) '

Comparisons are made between the level of frequency of sports activities of patients in stage 3 and stage 4 at the probability threshold of
P<0.05

CONCLUSION

Chronic kidney disease is a serious, progressive and long silent disease present in Burkina Faso. This study
made it possible to describe the socio-demographic characteristics, the stages of evolution of CKD, in particular
the moderate and severe stages in relation to the socio-demographic characteristics, the clinical parameters
associated with the stages, before determining the nutritional status of the patients in the study according to
the said stages. The results showed that the average age of the patients was 60.80 years and that the male
gender was the most affected by renal pathology. Access to education is still a problem in our country, with
women having the lowest level of education. Patients from urban areas were more represented than those from
other areas. The influence of increased systolic blood pressure on the progression of CKD and an association of
family history of high blood pressure in patients in this study is also noted. More than half of the patients
resorted to self-medication, particularly the use of non-steroidal anti-inflammatory drugs and traditional
products in unknown doses. The percentage of men in stage 3 was higher (35%) than that of women (21%). In
contrast, for stage 4, the percentage of women (29%) was significantly higher than that of men (15%). Chronic
kidney disease (CKD) progressed more in women than in men. The comorbidities found in women could explain
this fact. The average BMI of the patients was 24.79 Kg/m® The percentage of men with a normal BMI was
significantly higher than that of women (58.54% versus 32.35%). Continuous monitoring of nutritional status
and a relatively annual health check-up would minimize complications on renal function and optimize health
well-being. Further prospective studies on dietary habits would allow for better monitoring of the nutritional
status of patients and thus the general population.

DECLARATIONS

Acknowledgements

We would like to thank all the actors who contributed to the achievement of these results. In particular, we
would like to thank the Yalgado Ouedraogo University Hospital through the Nephrology Department and the
Joseph KI-ZERBO University through the Laboratory of Biochemistry and Applied Immunology which
welcomed us.

Authors’ contribution

T.H. Lengani wrote the original draft of the manuscript. T.H. Lengani, G. Sanou, S. Bougma, Y.A. Sawadogo,
S. Zio organized the data, helped in writing and review of the manuscript. H.F. Ba, G. Coulibaly and A. Savadogo
supervised the study and validated the review of the manuscript. All authors have read and approved the final
version.

Lengani TH, Sanou G, Bougma S, Sawadogo YA, Zio S, Ba-Fatoumata H, Coulibaly G and Savadogo A. Nutritional status of patients according to the
stage of chronic renal failure. J Life Sci Biomed, 2022; 12(2): 34-47. DOI: https://dx.doi.org/10.51145/jlsb.2022.5

45



Competing interests
All the authors consented to the publication of this manuscript. The authors declare no conflict of interest.

REFERENCES

(1]

[15]
[16]
[17]

(18]

[19]

[20]

[21]
[22]

Kouchner B. Chronic renal insufficiency: towards a public health policy [Insuffisance rénale chronique: vers une
politique de santé publique]. Presse Med. 2002 Feb 2;31(4):165-6. French. PMID: 11865725.

https://pubmed.ncbi.nlm.nih.gov/11865725/
Kidney Foundation. World Kidney Day. National Academy of medicin. 2019; 16, rue Bonaparte - 75006 75006 Paris —
France; Article Link

Jacquelinet C., Stengel B. chronic kidney disease. Public health textbook [« Maladie rénale chronique ». Traité de santé
publique]. F. Bourdillon G. Briicker and D. 2016. Tabuteau. 3e edition: 536-548. Article Link

Ministry of Moroccan Health. Registry of chronic end-stage renal disease. 2010; p 22; Article Link

National Institutes of Health of US. Renal Data System. Epidemiology of kidney disease in the United States. National
Institute of Diabetes and Digestive and Kidney Diseases Bethesda, MD. 2019; Article Link

Coulibaly G, Guissou C, Lengani A. Primary nephrological consultation at the Yalgado Ouedraogo University Hospital
in Ouagadougou-Burkina Faso. Nephrology & Therapeutics. 2011; 7(5): 369; DOLI:
https://doi.org/10.1016/j.nephro.2011.07.235

Frimat L, Loos-Ayay C, Briangon S, Kessler M. Epidemiology of chronic kidney disease. Elsevier SAS, Paris,
Néphrologie. 2005; 18-025-A-010. DOI: http://doi.org/10.1016/S1155-1917(05)40417-1 ; Article Link

Frigout S. Summary sheet. Framework of the Nephrology Meetings. 9 November 2010; Article Link

Olmer M, Marc A, Louis BJ, Chasserez L. Living with kidney disease. 3rd edition, September 2007; Volume 1; Article
Link

World Health Organization (WHO), STEPS. The WHO STEPwise approach to chronic disease risk factor surveillance:
WHO STEPS surveillance manual. NLM classification; 2005; WT 500, ISBN 978 92 4 259383 9

Guissou C. Nephrological primary consultation at the Center Hospitalier University Yalgado Ouedraogo. Thesis of
medicine. University of Ouagadougou. 2009; Burkina Faso, 56p

Skalli Z, Bentiss F, Elhousni S, Benamar L. Management of hypertension in nephrology. 13th joint meeting of the
French-speaking Dialysis Society and the Nephrology Society. 2011; Bordeaux, Article Link

Bah A, Kaba M, Diallo M, Kake A, Balde M. Morbidity and mortality in the nephrology department of the Donka
national hospital of Mali. Thesis of Medicine. 2006; 21: 42-46. Google Scholar

Ghonemy TA, Farag S E, Soliman SA, El-okely A, El-hendy Y. Epidemiology and Risk Factors of Chronic Kidney Disease
in the El-Sharkia Governorate, Egypt. Saudi Journal of Kidney Diseases and Transplatation. 2016; 27(1):111- 7. DOL:
http://doi.org/10.4103/1319-2442.174137

Beaunoyer S, Dupuis S, Dumoulin-Charrette A. Aggravation of chronic renal failure and its risk factors chronic renal
failure and its risk factors: Interim results of the results of the Profil programme. Pharmactuel. 2014; 47(1); Article Link

Cobo G, Hecking M, Port FK, Exner I. Sex and gender differences in chronic kidney disease: progression to end-stage
renal disease and haemodialysis. Clinical Science. 2016; 130, 1147-1163. DOLI: http://doi.org/10.1042/CS20160047

Pouteil-Noble C, Villar E. Epidemiology and etiology chronic renal insufficiency. La Revue Du Praticien. 2001 Feb
1;51(4):365-71. French. Europe PMC; PMID: 11355599; Google Scholar

Traore A. Hypertension in primary nephrology consultation at the Centre Hospitalier Universitaire Yalgado
Ouedraogo: epidemiological, clinical, paraclinical, therapeutic aspect [Hypertension artérielle en consultation de
néphrologie primaire au Centre Hospitalier Universitaire Yalgado Ouedraogo: aspect épidémiologique, clinique,
paraclinique et thérapeutique]. Thesis of medicine. 2016; p98, University of Ouagadougou.

Tapsoba WDR. Progression of chronic renal disease in patients followed in external consultation in the nephrology and
haemodialysis department of the Yalgado Ouedraogo. Thesis of medicine [Progression de la maladie rénale chronique
chez les patients suivis en consultation externe dans le service de néphrologie et hémodialyse du centre hospitalier
universitaire Yalgado Ouedraogo]. 2019; Thése n° 277, USTA p165, Usta; Ouagadougou

Ngoie SM, Mulenga P, Mukuku O, Kakisingi CN. Chronic kidney disease: associated factors, aetiologies, clinical and
biological features in Lubumbashi. Pan African Medical Journal. 2017; Democratic Republic of Congo, 28. Epub ahead of
print. DOI: http://doi.org/10.11604/pamj.2017.28.41.9810

The Word of Bank Life expectancy at birth, total years. Data; accessed on 30 October 2021; Article Link

Kabore PGN. Evolution of renal function in patients suffering from chronic renal disease followed at the Polyclinic
Notre Dame de la Paix in Ouagadougou [Evolution de la fonction rénale chez les patients souffrant de maladie rénale
chronique suivis & la Polyclinique Notre Dame de la Paix de Ouagadougou]. Thesis of Med. 2019; N° 446 p70,
Ouagadougou

Lengani TH, Sanou G, Bougma S, Sawadogo YA, Zio S, Ba-Fatoumata H, Coulibaly G and Savadogo A. Nutritional status of patients according to the
stage of chronic renal failure. J Life Sci Biomed, 2022; 12(2): 34-47. DOI: https://dx.doi.org/10.51145/jlsb.2022.5

46


https://pubmed.ncbi.nlm.nih.gov/11865725/
http://www.fondation-du-rein.org/wp-content/uploads/2019/11/Dossier_de_Presse_2019_SD.pdf
http://www.irdes.fr/recherche/ouvrages/004-atlas-de-l-insuffisance-renale-chronique-terminale-en-france.pdf
https://www.em-consulte.com/article/1075154/l-insuffisance-renale-chronique-terminale%C2%A0-mortality
https://www.usrds.org/annual-data-report/
https://doi.org/10.1016/j.nephro.2011.07.235
http://doi.org/10.1016/S1155-1917(05)40417-1
%5b1%5d%09https:/www.em-consulte.com/article/35786/epidemiologie-des-maladies-renales-chroniques
https://www.has-sante.fr/jcms/c_2583551/fr/checklist-du-parcours-maladie-renale-chronique-pre-suppleance
https://www.fondation-du-rein.org/vivre-avec-une-maladie-des-reins/
https://www.fondation-du-rein.org/vivre-avec-une-maladie-des-reins/
http/www.reineform.org/data/Moduleptogramme/PageSite%20/2011-1/Resume/3067.asp?%20intAnnee=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B13%5D%09Bah+A%2C+Kaba+M%2C+Diallo+M%2C+Kake+A%2C+Balde+M.+Morbidity+and+mortality+in+the+nephrology+department+of+the+Donka+national+hospital+of+Mali.+Thesis+of+medicine.+2006%3B+21%3A+42-46.&btnG=
http://doi.org/10.4103/1319-2442.174137
https://www.pharmactuel.com/index.php/pharmactuel/article/viewFile/941/602
http://doi.org/10.1042/CS20160047
https://europepmc.org/article/med/11355599
https://pubmed.ncbi.nlm.nih.gov/11355599/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B17%5D%09Pouteil-Noble+C%2C+Villar+E.+Epidemiology+and+etiology+chronic+renal+insufficiency.+Rev+Prat.+2001+Feb+28%3B+51%284%29%3A365-71.+French.+&btnG=
http://doi.org/10.11604/pamj.2017.28.41.9810
https://donnees.banquemondiale.org/indicator/SP.DYN.LE00.IN?locations=BFend=2016&locations=BF&start=1998

[23]

[24]

[25]

[26]
[27]
[28]

[29]

(30]

(31]

(32]
[33]

(34]
[35]
(36]

[40]

(41]

(42]

[45]

Amekoudi EY, Sabi KA, Noto-Kadou-Kaza B, Combe C. Epidemiology of chronic renal disease in nephrology
consultations at the Sylvanus-Olympio University Hospital of Togo. Nephrology Therapeutics. 2016; 12: 400; DOI:
https://doi.org/10.1016/j.nephro.2016.07.113

Presentation Human Development Report. Human development for all; published by the Programme United Nations
Development Programme (UNDP) [Présentation Rapport sur le développement humain. Le développement humain
pour tous; publié par le Programme des Nations Unies pour le développement (PNUD)]. 2016;
HDR2016_FR_Overview_Web.pdf.; accessed 06 July 2018. Article Link

National Institute of Statistics and Demography (NISD). General Population and Housing Census of Burkina Faso.
[Institut National de la Statistique et de la Démographie (INSD). Recensement général de la population et de
I'habitation du Burkina Faso]. 2006; http://www.cns.bf/IMG/pdf/RGPH 2006.pdf

Coulibaly E. Primo-consultation of nephrology at the university hospital Yalgado Ouedraogo: sociodemographic,
clinical and paraclinical aspects. Thesis of Medicine. 2018; N° 158, University of Ouaga 1 Pr Joseph KI-ZERBO

Tsai CW, Lin SY, Kuo CC, Huang CC. Serum Uric Acid and Progression of Kidney Disease: A Longitudinal Analysis and
Mini-Review. PLoS ONE 12(1). 2017; e017039; DOI: http://doi.org/10.1371/jpournal.phone.0170393

Bouattar T, Benasila S, Mattous M, Ezzaitouni F. Renal impairment in elderly diabetic patients [L'atteinte rénale chez le
diabétique agé]. NPG neurologi. 2009; 10(55): 43-49. Google Scholar; DOI: https://doi.org/10.1016/].npg.2009.12.001

Halle MP, Kengne AP, Ashuntantang G. Referral of patients with kidney impairment for specialist care in a developing
country of sub-Saharan. Africa Renal Faillure. 2009; 31(5):341-8. DOI: https://doi.org/10.1080/08860220902882014 ;
PMID: 19839832

Seidowsky A, Massy ZA, Metzger M. Resistant hypertension and chronic kidney disease: epidemiology and prognosis.
Nephrology Therapeutics. 2014; 10(3):137-44. DOI: https://doi.org/10.1016/j.nephro.2013.12.006

Maire B, Maire B, Lioret S, Gartner A, Delpeuch F. Nutritional transition and diet-related chronic non-communicable
diseases in developing countries. Study books and Francophone research/Health [Transition nutritionnelle et maladies
chroniques non transmissibles liées a l'alimentation dans les pays en développement. Cahiers d'études et de recherches
francophones/Santé]. 2002 Apr 9;12(1):45-55. PMID: 11943638 ; Article link ; Google Scholar

WHO. WHO/EDM/. Guidelines for the regulatory assessment of medical products for use in self-medication. 2000;
Article Link

Schlondorff D. Renal complications of nonsteroidal anti-inflammatory drugs. Kidney international. 1993 Sep
1;44(3):643-53. Google Scholar

Chronic kidney disease and chronic kidney disease. Nephrologie.indb. 2018; - N° 262; 9782340-025998. Article Link
ANAES. Diagnosis of chronic renal failure in adults - Text of professional recommendations. 2002; Article Link

Yusuf S, Reddy S, Ounpuu S, Anand S. Global burden of cardiovascular diseases. Part I: general considerations, the
epidemiologic transition, risk factors, and impact of urbanization. Circulation; 2001; 104(22): 2746-2753. DOL
https://doi.org/10.1161/hc4601.099487

Ensergueix G, Essig M. Renal pathologies obesity [Pathologies rénales liées a 1'obésité]. Obesity-related. 2011; 6: 3-6;
DOI: https://doi.org/10.1007/s11690-011-0253-1

Jung CH, Lee MJ, Kang YM, Hwang JY, Kim EH, Park JY, et al. The risk of chronic kidney disease in a metabolically
healthy obese population. Kidney international. 2015 Oct 1; 88(4):843-50. DOL: http://dx.doi.org/10.1038/ki.2015.183

Mbarki H, El Youbi R, Maaroufi C, Benzakour K, Batta FZ, Arrayhani M, Sqalli T. Epidemiological profil of patients in
first consultation of nephrology. Review of Epidemiology Public Health [Profil épidémiologique des patients en
premiére consultation de néphrologie. Revue d'Epidémiologie et de Santé Publique]. 2009 May 1; 57: S41. Doi:
http://dx.doi.org/10.1016/j.respe.2009.02.141 . ; Article Link

Rutkowski P, Klassen A, Sebekova K. Renal disease in Obesity: The Need for Greater Attention. Journal of Renal
Nutrition. 2006; 16: 216—223. DOI: http://dx.doi.org/10.1053%2F].jrn.2006.04.017

WHO/FAO. Diet, nutrition and the prevention of chronic diseases: report of a joint WHO/FAO expert consultation,
Geneva, 28 January - 1 February 2002. Technical Report Series. TRS916.doc, ISBN 92 4 220916 3;

https://apps.who.int/iris/handle/10665/42754

Yaméogo TM, Kyelem CG, Ouédraogo MS, Lankoandé D, Rouamba MM, Cruz ME, et al. Clinical characteristics of
diabetes screening volunteers: a pathway for prevention in Burkina-Faso [Caractéristiques cliniques des volontaires au
dépistage du diabéte: pistes pour la prévention au Burkina-Faso]. Health Sciences and Diseases. 2014; 15 (1). Article
Link

College of Teachers of Endocrinology, Diabetes and Metabolic Diseases (CTEDMD). Diabetes mellitus types 1 and 2 in
children and adults. Item 233 b. 2010; Article Link

High Authority for Health (HAH). The management of your disease, type 2 diabetes Living with type 2 diabetes. 2007,
April Haute Autorité de Santé (HAS). [La prise en charge de votre maladie, le diabéte de type 2, Vivre avec un diabéte de
type 2. Avril 2007]. Diabete type2-reedition Nov 2010: pao 22/11 22/11/10 16:47 Page 8; Article Link

Kidney Disease. Improving Global Outcomes (KDIGO). Clinical Practice Guideline for the Evaluation and Management
of Chronic Kidney Disease. Kidney International Supplements. 2012; 3, 5-14; volume 3 | issue 1 | JANUARY 2013; Article
Link

Lengani TH, Sanou G, Bougma S, Sawadogo YA, Zio S, Ba-Fatoumata H, Coulibaly G and Savadogo A. Nutritional status of patients according to the
stage of chronic renal failure. J Life Sci Biomed, 2022; 12(2): 34-47. DOI: https://dx.doi.org/10.51145/jlsb.2022.5

47


http://hdr.undp.org/sites/default/files/HDR2016_FR_Overview_Web.pdf
http://doi.org/10.1371/jpournal.phone.0170393
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B28%5D%09Bouattar+T%2C+Benasila+S%2C+Mattous+M%2C+Ezzaitouni+F.+Renal+impairment+in+elderly+diabetic+patients.+NPG+neurologi.+2009%3B+10%2855%29%3A+43-49&btnG=
https://doi.org/10.1016/j.npg.2009.12.001
https://doi.org/10.1080/08860220902882014
https://pubmed.ncbi.nlm.nih.gov/19839832/
https://doi.org/10.1016/j.nephro.2013.12.006
https://pubmed.ncbi.nlm.nih.gov/11943638/
https://www.jle.com/fr/revues/san/e-docs/transition_nutritionnelle_et_maladies_chroniques_non_transmissibles_liees_a_l_alimentation_dans_les_pays_en_developpement_220027/article.phtml
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Maire+B%2C+Lioret+S%2C+Gartner+A.+Transition+nutritionnelle+et+maladies+chroniques+non+transmissibles+li%C3%A9es+%C3%A0+l%27alimentation+dans+les+pays+en+d%C3%A9veloppement&btnG=
http://apps.who.int/medicinedocs/pdf/s2218e/s2218e.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Renal+complications+of+non-steroidal+anti-inflammatory+drugs&btnG=
http://cuen.fr/manuel/IMG/pdf/15-nephrologie_8e-edition_chap15.pdf
https://www.has-sante.fr/upload/docs/application/pdf/chronic_renal_failure_guidelines.pdf.%20accessed%20on%2015/10/2021
https://doi.org/10.1161/hc4601.099487
https://doi.org/10.1007/s11690-011-0253-1
http://dx.doi.org/10.1038/ki.2015.183
http://dx.doi.org/10.1016/j.respe.2009.02.141
%5b1%5d%09https:/www.em-consulte.com/article/211678/profil-epidemiologique-des-patients-en-premiere-co
http://hsd-fmsb.org/index.php/hsd/article/view/328
http://hsd-fmsb.org/index.php/hsd/article/view/328
http://campus.cerimes.fr/endocrinology/poly-endocrinology.pdf
https://www.has-sante.fr/upload/docs/application/pdf/bd-07-059-diabete_2_mars_08.pdf
https://kdigo.org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf
https://kdigo.org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf

	ABSTRACT 
	Keywords 
	INTRODUCTION 
	MATERIALS AND METHODS
	Patients 
	Ethics committee approval  
	Data collection 
	Statistical analysis 

	RESULTS AND DISCUSSION 
	Socio-demographic parameters 
	Distribution of patients by gender and age group 
	Educational level 
	Graph 1. Distribution of patients by education level 
	Professional activity of patients 
	Graph 2. Distribution of patients by employment status 
	Economic situation of patients 
	Graph 3. Distribution of patients by monthly income 
	Patients place of residence 
	Graph 4. Distribution of patients by place of residence 
	Stages of CKD by gender 
	Graph 5. Distribution of patients according stage of chronic renal failure and according to sex
	Stages of CKD progression by age group  
	Graph 6. Stages of CKD by age group 
	CKD stage by education level 
	Graph 7. CKD stage by education level 

	Biological tests of the patients  
	Blood glucose 
	CKD stage by fasting blood glucose level
	CKD stage and blood pressure level 
	Table 1. Average of blood glucose level by sex and age group 
	Table 2. Diabetes and fasting blood glucose levels by age group 
	Table 3. Distribution of respondents by fasting blood glucose level and CKD stage 
	Table 4. Distribution of respondents by CKD stage and blood pressure level 
	Family history 
	Table 5. Results of family history of hypertension 
	Self-medication of patients before the discovery of CKD 
	Table 6. Distribution of drugs by therapeutic classes  
	Summary of blood tests 
	Table 7. Distribution of drugs by therapeutic classes    

	Nutritional status of patients in relation to CKD stage 
	Body Mass Index (BMI) level and gender 
	Table 8. Distribution of drugs by therapeutic classes    
	BMI level and age group   
	Graph 8. Distribution of respondents by BMI level and age group 
	CKD stage by BMI level 
	Table 9. Distribution of respondents by BMI level and CKC stage 
	Waist and hip circumference
	Table 10. Distribution of respondents by BMI level and CKC stage 
	Waist circumference and waist to hip ratio 
	Table 11. Distribution of respondents by gender, age group and waist circumference and waist to hip ratio thresholds
	Physical activity level of patients 
	Table 12. Distribution of respondents by CKD stage and physical activity 


	CONCLUSION 
	DECLARATIONS 
	Acknowledgements 
	Authors’ contribution 
	Competing interests 

	REFERENCES 

