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Abstract: Dyslipidaemia is a major risk factor of cardiovascular disease of patients under haemodialysis. Both increase and
decrease of cholesterol levels are associated with higher cardiovascular mortality rate in haemodialysis patients. The objective
of this study was to assess the lipid dysfunction among patients maintained under haemodialysis in two reference centres of
haemodialysis in Cameroon. A descriptive comparative study was carried out in Nephrology Unit of the University Teaching
Hospital of Yaoundé and the same Unit of the Douala General Hospital, Cameroon. A total of 160 subjects were studied: Of
these, there were 80 patients under haemodialysis and 80 healthy controls. Body mass index (BMI) was measured according to
WHO’s guidelines. Serum total cholesterol (TC), triglycerides (TG) and high-density lipoprotein cholesterol (HDL-C) were
assayed before and after haemodialysis session. Low-density lipoprotein cholesterol (LDL-C) was calculated using Friedwald’s
equation. Their cardiovascular risk indices (TC / HDL-C) were also determined. Patients under haemodialysis had significantly
lower BMI as compared with the healthy controls (p < 0.05). Total Cholesterol, LDL-C and HDL-C were considerably lower
before and after haemodialysis compared with the healthy controls (p < 0.05). A non-significant difference was found between
Triglycerides before and after haemodialysis in contrast with the healthy controls (p > 0.05). The cardiovascular risk indices
(TC / HDL-C) of the patients under haemodialysis were higher than those of the healthy control group. Patients under
haemodialysis had quite low BMI, total Cholesterol, LDL-C and HDL-C depicting malnutrition leading to inflammation,
accelerated atherosclerosis process and cardiovascular complications.
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1. Introduction

Dyslipidaemia is highly prevalent in patients on (CHD) risk equivalent, for risk factor management of cardio

maintenance haemodialysis (MHD), with predominance of
the atherogenic triad, i.e. hypertriglyceridemia, elevated very
low density lipoprotein (VLDL) and reduced high-density
lipoprotein (HDL) [1]. This mimics the lipid abnormalities of
metabolic syndrome, which accelerate the progression of
atherosclerosis and increase the risk for cardiovascular
mortality [2]. Patients with chronic kidney disease (CKD) are
in the highest risk category, i.e. a coronary heart disease

vascular disease [3]. The incidence of cardiovascular disease
is high in patients under haemodialysis [4], coronary heart
disease risk factors in the general population remain
predictive of cardiovascular disease (CVD) among patients
with CKD [5]. Cardiovascular disease is the major cause of
death in haemodialysis patients, accounting for almost 50
percent of deaths [6]. Many atherosclerotic cardiovascular
disecase (ASCVD) risk factors are prevalent more in the end
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stage renal disease (ESRD) than in the general population. Of
the traditional risk factors for atherosclerotic cardiovascular
disease ASCVD in patients with end stage renal disease
ESRD, dyslipidaemia may play a major role. Control of these
risk factors may have a substantial impact in reducing the
excess burden of coronary heart disease [7]. Cholesterol
levels may be lower in patients under haemodialysis. In this
setting, there is an inverse relationship between mortality and
the cholesterol concentration [8]. This pattern of reverse
epidemiology, i.e. hypercholesterolemia associated with
decreased mortality and low cholesterol concentration in
patients under haemodialysis associated with increased CVD
mortality has been associated with malnutrition inflammation
atherosclerosis complex [9-10]. Keeping in view, the
mortality associated with CVD in haemodialysis patients and
the association of cholesterol levels with CVD in patients
under haemodialysis, we planned to study the lipid profile of
patients under haemodialysis in two reference centres of
haemodialysis in Cameroon by comparison to healthy
controls. This study was done to understand the burden and
the type of lipid dysfunction in patients undergoing
haemodialysis, in order to adopt appropriate measures to
decrease CVD mortality rate within this population.

2. Methodology
2.1. Study Population, Sample Size and Sample

This study was carried out in the Nephrology Unit of the
University Hospital Center of Yaoundé (CHUY) and the
Nephrology Unit of the Douala General Hospital, Cameroon.
Eighty patients (45 men and 35 women), aged between 20
and 75 years with end-stage renal disease (ESRD) who were
placed on dialysis two times per week for 4 hours with the
use of Polysulfone membranes, were included. Also, a
control group of healthy volunteers made up of 80 healthy
people (45 men and 35 women), aged between 28 and 65
years, were also recruited. None among the patients was a
smoker, an alcoholic or was suffering from HIV/AIDS. A
research authorization N° 191
AR/MINSANTE/HGD/DM/07/15 issued by the Medical
Service of the Douala General Hospital was obtained for the
study as well as an authorization from the General
Directorate of the Yaoundé Hospital and University Centre
was obtained. Ethical clearance N°
2015/12/709/CE/CNERSH/SP was also obtained from the
National Ethics Committee on Research on Human Health
and a duly signed consent form from each patient who
participated in the study was also obtained before inclusion
in the study.

2.2. Anthropometric Measurements

Clinical history and physical examination of each subject
was carried out. The height and weight of all individuals
were measured using a measuring scale and weighing
machine. Body Mass Index (BMI) was calculated in kg/m?.

2.3. Blood Sampling, Processing and Biochemical Analysis

Four ml of blood samples were collected in dry tubes at
the end of the fistula needle before and after dialysis for the
analysis of the lipid parameters in the biochemical laboratory
of the Faculty of Medicine and Biomedical Sciences of the
University of Yaoundé 1. Serum total cholesterol (TC) was
estimated by enzymatic cholesterol-colorimetric test CHOD-
POD. Liquid [11] and Serum triglycerides by enzymatic-
colorimetric test GPO-POD [12]. Serum high-density
lipoprotein cholesterol (HDL-C) by enzymatic colorimetric
method. Low-density lipoproteins cholesterol (LDL-C) was
calculated using Friedwald’s equation:

LDL-C=TC—(HDL-C+TG/5) [13].

2.4. Data Analysis
Data was statistically analysed using the software
Statistical0 of Statsoft. Means, standard error and

percentages were calculated. An ANOVA one-way analysis
(PostHoc Fisher LSD) was performed to assess the
significance of the differences observed between the values
obtained. A p value < 0.05 was taken as significant.

3. Results

3.1. Personal Characteristics of Study Groups

One hundred and sixty subjects, 80 control and 80 MHD
patients, completed the study. Forty five individuals were
male and 35 were females in each group (Figure 1). The age
range of control and test subjects were 20—75 years with a
mean =+ standard error of 48.69 + 12.5 and 47.70 + 13.08 for
patients under haemodialysis and control groups
respectively.

Figure 1. Sex distribution of study subjects.

3.2. Distribution of BMI Among Patients Under
Haemodialysis and Controls

The patients under haemodialysis had lower BMI
compared to controls. The standard errors were calculated
and shown to be 23.50 & 3.45 vs 25.68 = 4.18 (Figure 2).
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Figure 2. Distribution of BMI among patients under haemodialysis.

3.3. Lipid Profile of 160 Study Individuals Before and After
Haemodialysis

The Total Cholesterol (TC), the LDL-C and the HDL-C of
MHD patients were considerably lower before and after
haemodialysis in contrast with the healthy controls as shown
in Table-1. Non-significant difference was found between
Triglycerides before and after haemodialysis as compared
with the controls (p > 0.05). The cardiovascular risk indices
TC / HDL-C of the chronic renal failure patients were higher
before and after haemodialysis than that of the controls.

Table 1. Lipid Profile of 160 Study Individuals.

Serum Cholesterol/ patients on haemodialysis Mean + standard error (n=80) Controls

Triglycerides (g/L) Before haemodialysis After haemodialysis Mean =+ standard error (n=80)
Total Cholesterol 0.75+0.49* 0.88+0.45" 1.26+0.85°

LDL cholesterol 0.48 +£0.46° 0.56 +£0.45° 0.79+0.65°

HDL cholesterol 0.24+0.19° 0.25+022° 0.36+0.35°

Triglycerides 0.69+0.38° 0.62+0.35° 0.63+042°

TC/HDL-C 6.16+8.23 ™ 8.7+13.20° 5.64+4.27"

NB: In the same column, the values subscripted with different letters are significantly different (p < 0.05)

3.4. Comparison of Lipid Profile of Male Patients Under Haemodialysis and Controls

TC, LDL-C, HDL-C and TG of male patients under haemodialysis were remarkably lower before and after haemodialysis in
comparison with the controls (Table 2). The cardiovascular risk indices TC/HDL-C of the male patients did not change before

and after haemodialysis as compared to the controls

Table 2. Comparison of lipid profile of male patients under haemodialysis and controls.

Serum Cholesterol/ Male patients under haemodialysis Mean =+ standard error (n=45) Controls

Triglycerides (g/L) Before haemodialysis After haemodialysis Mean + standard error (n=45)
Total Cholesterol 0.61+0.37° 0.72+0.29° 1.05+0.69°

LDL cholesterol 0.35+0.33" 0.4+0.27° 0.61+0.49°

HDL cholesterol 0.25+0.22° 025+0.21° 0.33 £0.35°

Triglycerides 0.64+0.41® 0.52+£0.27" 0.71 £0.45°

TC/HDL-C 432+4.70° 493+472" 5.81+£4.10°

NB: In the same column, the values subscripted with different letters are significantly different (p < 0.05)

3.5. Comparison of Lipid Profile of Female Patients Under Haemodialysis and Controls

TC, LDL-C, and HDL-C of female patients were notably lower before and after haemodialysis as compared with the control
group (Table 3). The triglycerides of female patients were higher before and after haemodialysis in contrast with the control
group (Table 3). The cardiovascular risk indices TC/HDL-C of the female patients were higher before and after haemodialysis

than that of the control group.

Table 3. Comparison of lipid profile of female patients under haemodialysis and controls.

Serum Cholesterol/ Female patients under haemodialysis Mean + standard error (n =35)  Controls

Triglycerides (g/L) Before haemodialysis After haemodialysis Mean =+ standard error (n = 35)
Total Cholesterol 0.93+0.57° 1.1 £0.52° 1.52+0.97°

LDL cholesterol 0.65£0.54° 0.76 £ 0.55® 1.02£0.77°

HDL cholesterol 023 £0.14* 0.25+0.24° 0.39 +0.35°

Triglycerides 0.75 +0.33° 0.73 + 0.40° 0.53+0.35°

TC/HDL-C 8.53 +10.89% 13.54 + 18.26" 5.43 £4.53°

NB: In the same column, the values subscripted with different letters are significantly different (p < 0.05)

4. Discussion

This study determined the lipid profile along with BMI of
patients undergoing maintenance haemodialysis (MHD) in

two reference centres of haemodialysis in Cameroon in order
to adopt appropriate measures to reduce the mortality rate in
patients under haemodialysis. The haemodialysis patients had
significantly lower BMI by comparison to controls (p <
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0.05). Several other studies have shown similarly lower BMI
in MHD patients as compared with controls [14-15]. The
results showed 73% normal weight, 21% overweight and 3%
obese patients undergoing haemodialysis in comparison to
59% normal weight, 24% overweight and 17% obese
individuals undergoing haemodialysis as reported by Torun
and associates [16]. On the other hand, 3% of MHD patients
had BMI less than 18.5kg/m” in contrast with none in the
control group. This indicates increased prevalence of
malnutrition in our MHD patients according to WHO’s
guidelines for adults [17]. Survival among haemodialysis
patients is enhanced in over weight individuals [18]. Every
one-unit increase in the BMI is associated with a reduction of
30% in the relative risk of dying [19].

TC, LDL-C and HDL-C was significantly lower before
and after haemodialysis in patients under haemodialysis as
compared to healthy controls (p < 0.05). Kalantar-Zadeh et a/
also observed lower total cholesterol, LDL-C and HDL-C in
patients under haemodialysis compared to healthy controls,
which is similar to our study [20]. However serum HDL-C
was non-significantly lower before and after haemodialysis
in male patients under haemodialysis in comparison with the
controls (p > 0.05). HDL-C < 27 mg/dl was found before and
after haemodialysis in 65% of patients under haemodialysis
in contrast to 81% and 51% incidence found by Ashfaq et a/
[21] and by Pennell ez al [1] respectively.

In this study only 2% of patients had serum TG levels
more than 16 mg/dl. In CHOICE study, 36% of patients
under haemodialysis had hypertriglyceridemia whereas
Pennell and co-workers found the incidence to be 52% [1-
22]. Non-fasting sample collection by Pennell may be the
cause of this difference as triglyceride levels increase after
meals. Of the same, the 24-hour dietary recall during sample
collection shows that only 30% of our patients had a high-fat
diet. This may also explain this low rate of
hypertriglyceridemia. Female patients in this study had lower
TC, LDL-C, HDL-C and TG compared to healthy controls
but the difference was not statistically significant before and
after dialysis (p > 0.05). Also in the female, their
cardiovascular risk indices increase notably before and after
haemodialysis as compared to healthy controls. Small sample
size may be one reason for this observation. The other reason
may be that, the mean age of the female patients under
haemodialysis was 45 years and almost 66% of them were
postmenopausal. After menopause serum total cholesterol
and LDL cholesterol increase and HDL cholesterol decreases
[23-24]. This is as a result of a decrease in the levels of
oestrogen. Females are likely to have early menopause and
have unfavourable lipid profile for CVD in ESRD [25].

In this study, 3% of the patients would have required
treatment as per Kidney Dialysis Outcome Quality Initiative
(K/DOQI) guidelines versus 37% in Ashfaq et al study [21].
This high percentage of MHD patients having low cholesterol
and lower percentage qualifying treatment for hyperlipidaemia
again indicates malnutrition. The general population also has
lower incidence of hyperlipidaemia [26]. Total and LDL
hypercholesterolemia as well as hypertriglyceridemia have a

paradoxical association with better survival [27]. Low serum
cholesterol in MHD patients is associated with increased CVD
mortality. This pattern of reverse epidemiology for CVD risk
factors has been associated with malnutrition-inflammation-
complex syndrome/malnutrition inflammation-atherosclerosis
complex (MICS/MIA) [28]. Both malnutrition and
inflammation are common in CKD patients, are associated
with high short-term mortality in haemodialysis patients and
appear to be the main cause of worsening ASCVD in CKD
patients [29-30].

Malnutrition may lead to inflammation and vice versa
[31]. Malnourished dialysis patients are hypocholesterolemic,
deficient in antioxidants and are predisposed to infection that
may decrease the ability to clear circulating endotoxins [31].
Based upon the lipoprotein-endotoxin hypothesis, there is an
optimum serum lipoprotein concentration below which lipid
reduction is detrimental as it leads to decreased ability of
lipoproteins to bind lipopolysaccharide; this, in turn, may
prevent lipoproteins from neutralizing the detrimental effects
of endotoxin [32]. Uraemia and renal replacement therapies
result in markedly enhanced oxidative stress, the production
of complement fragments and cytokines, increased adhesion
molecules in endothelial cells, and other pro-inflammatory
factors [33]. These factors may provide the proper milieu for
the development of accelerated atherosclerosis [34].

Successful management of MICS may ameliorate the
cardiovascular mortality and poor outcome in dialysis
patients. Because MICS is multifactorial, its correction will
require an integral approach rather than a single intervention
[28]. The early stage of chronic renal failure may be the ideal
time to start therapeutic interventions [35].

Routine counselling and encouragement for physical
activity in MHD patients has the potential to improve
physical functioning, and optimise quality of life [36]. For
MHD patients, incorporation of exercise into the dialysis
session may increase patient participation and tolerance of
exercise. A study in normal adults concludes that a regular
exercise program can improve plasma lipid and lipoprotein
patterns, results, which should be applicable to haemodialysis
patients as well [37]. MHD patient can adhere to long-term
physical training programs on the non-dialysis days, as well
as during haemodialysis with considerable improvements in
physical fitness and health [38]. Further studies are needed in
different haemodialysis centres in large number of patients
especially in female patients in this country to know the
impact of different strategies adopted to ameliorate
malnutrition, inflammation and cardiovascular disease in
haemodialysis patients in the set-up.

5. Conclusion

Hypocholesterolemia and decrease HDL-C along with low
BMI are prevalent in patients undergoing haemodialysis.
This may increase the mortality rate in these patients through
malnutrition inflammation-atherosclerosis complex, process
leading to cardiovascular disease complications. This risk is
also evident in the higher ratio of cardiovascular risk indices,
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TC/HDL-C in females. Dietary education of MHD patients,
improvement in dialysis practices and inclusion of exercise
programmes in dialysis centres is likely to improve CVD
mortality in patients under haemodialysis.
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