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Abstract: Dyslipidemia is considered as one of the major risk factors for cardiovascular disease (CVD) in general
population. This study was conducted to identify the prevalence of disturbance of lipid metabolism, among none diabetic
Sudanese patients with end stage renal disease on regular hemodialysis. a total of one hundred patients were studied
(males 69% - females 31%) in three hemodialysis centers in Khartoum State, Sudan. (The patients fast overnight for
twelve hours, venous blood sample was obtained. The study done on the serum which was analyzed using colorimetric
methods) written signed consent was obtained from each patient. The study showed that, 55% had low level of high
density lipoprotein (HDL). Eleven percent had high level of low density lipoprotein (LDL). Total cholesterol and
triglycerides (TG) disturbance is not so common (8% and 6% respectively). Malnutrition is a considerable problem
among patients with ESRD as 26% of patients were under weight. Dyslipidemia is common among patients with ESRD.
The main disturbance was being low levels of high density lipoprotein HDL. Therefore, every patient with ESRD on
regular hemodialysis should have regular checkup for lipid disturbance and to be included in the regular follow up of
dialysis patients.
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INTRODUCTION
Chronic kidney disease is a common health
problem worldwide. It was estimated that about 10 to
16% of American population has some degree of
chronic kidney disease [1]. In Sudan the prevalence of
end-stage renal disease (ESRD) or renal failure has not
been identified yet, but Sudan, which is part of Sub
Sahara region where the prevalence is around 13.0%
[2]. The commonest cause of ESRD in Sudan is still
unknown with the second cause being complication of
hypertension and diabetes mellitus [3]. Death from
chronic kidney disease is rising from 15.7 per 100 000
in 1990 to 18.0 per 100 000 in 2010 [4]. The
commonest cause of death is cardiovascular disease.
Cardiovascular mortality is 30 times higher in patient
with ESRD [4]. Chronic kidney disease is associated
with abnormalities in all lipoprotein metabolism and
this depend on the degree of renal failure, type of renal
replacement therapy and primary cause of end stage
renal disease [5]. Dyslipidemia, which is defined as"
elevation in total cholesterol levels or low-density
lipoprotein (LDL), or low levels of high-density
lipoprotein (HDL) cholesterol, is one of the major risk

factors for cardiovascular disease with low level of high
density lipoprotein and high level of low density
lipoprotein being directly linked to Cardiovascular
disease (CVD) [6]. Early detection and treatment of
dyslipidemia can prevent risk for atherogenic
cardiovascular disorder [7]. The rationale of this study
was to detect the lipid abnormality in none diabetic
patients. Dyslipidemia is clearly higher among diabetic
nephropathy and those on peritoneal dialysis [8]. The
overall incidence of Dyslipidemia is 29.3% [9] with low
level of high density lipoprotein being the dominant,
where incidence in Brazil was 59.74%, still the low
level of high density lipoprotein being the dominant
[10]. In India 44% of population has at least one type of
dyslipidemia [11].
Dyslipidemia is common among patients with
chronic kidney disease and ESRD on regular
hemodialysis [8]. Among Sudanese children on regular
hemodialysis it is up to 75% [12]. To the best of my
knowledge, this is the first study to be conducted in
none diabetic Sudanese on maintenance hemodialysis.
Abnormalities in lipid metabolism occur in patients
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with chronic kidney disease (including mild renal
failure), on dialysis, and after renal transplantation [13,
14]. Patients with nephrotic syndrome also develop
Dyslipidemia. Overall, patients undergoing peritoneal
dialysis are more likely to have an atherogenic lipid
profile than those undergoing hemodialysis [14-16].
This may be a direct consequence of the absorption of
glucose from the dialysate solution [15, 16].The
primary finding in chronic renal failure and dialysis is
hypertriglyceridemia; the total cholesterol concentration
is sometimes normal or low, perhaps due in part to
malnutrition in some patients [16]. Around 47% of
patients with chronic renal disease and end-stage renal
disease have triglyceride levels greater than 200 mg/dL
and 34% have total cholesterol levels greater than 200
mg/dL while 30% percent have LDL cholesterol levels
greater than 130 mg/dL, and 28% of them have low
level of HDL [8].
This study was conducted to identify the
prevalence of disturbance of lipid metabolism, among
none diabetic Sudanese patients with end stage renal
disease on regular hemodialysis.
MATERIALS AND METHODS
Patient population
This is a prospective study which was
conducted in three hemodialysis centers in Khartoum
state, Sudan. A total of 100 adult patients with ESRD
on regular HD were studied. The study involved 69
males and 31females. The mean of the age was 42.9
years. The minimum age was 18years and maximum
was 80 years. The exclusion criteria is: None Sudanese,
age less than 14years or diabetics
Data collection
A questionnaire was designed taking into
consideration the full medical history of the individual
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patient with reference to his age, gender and
occupation, this includes; detailed information about the
cause of ESRD, duration of hemodialysis and vascular
access. History of chronic illnesses, long term
medications and family history of lipid disturbance
were also recorded. All patients were subjected to
complete physical examination including general &
systemic examination. General examination included
weight, height polar, pulse, BP, signs of hyperlipidemia
and goiter. In the abdominal examination, liver, spleen
and palpable kidneys were all considered necessary.
Waist and hip circumference were also measured.
Investigations
All patients underwent the following
investigations: Renal Function Test, Fasting lipid
profile and Hb. The normal range for cholesterol (less
than 200mg/dl), TG (less than 200mg/dl), LDL (less
than 130mg/dl), HDL were more than 30mg/dl for
females and 40 mg /dl for male patients.
Statistical methods
Data were analyzed using statistical package
for social sciences (SPSS) Version (21). Chi-square test
was used to examine the associations between lipid
levels and other variables. The significance level used
at 95% confidence level (P value 0.05).
RESULTS
In this study a fasting lipid profile of 100
Sudanese patients with end stage renal disease
randomly selected and tested. The duration of
hemodialysis from one day up to 24years but most of
the patients have been dialyzed for 1-5 years (54%).The
study showed that 8% had high serum cholesterol level
as illustrated in Table 1.

Table 1: HD duration
Frequency Percent
Cumulative Percent
28
28.0
28.0
54
54.0
82.0
13
13.0
95.0
5
5.0
100.0
100
100.0

It is important to note that 6% of the patients
had high serum TG level (more than 200mg/dl) (Table
2). LDL was high in 11% of the patients while HDL
was below the normal level in 55% of patients as
illustrated in the same Table. There is no difference in
abnormal cholesterol level between males and females
(4% -4%, P value 0.226). However, TG level showed
difference (although not significant statistically)
between gender as 5 males (83%) had high levels
compared to one female (17%) had high levels (P
value 0.436). There was no significant gender

difference in between patients with high LDL level ,
that 6 males (55%) of all affected and 5 (45%) of all
affected were females (P value 0.272) .HDL level
showed significant statistical difference between males
and females that was 42 patients (76%) of affected
were males and only 13 (24%) were females (P value
0.078). Cholesterol level showed no significant
difference between the patients who were dialyzed for
more than 10 years and patients who were dialyzed for
less than one year (P value 0.492).The TG level
showed
mild
affection
with
duration
of
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hemodialysis(although statistically not significant) as it
is high in the group with short term dialysis (less than
one year 3 patients out of 28 patients) 10.7% and zero
in patients with long term dialysis (P value
0.574).There is no significant difference in LDL levels
in patients underwent long term or short term
hemodialysis
( P value 0.639). But HDL levels
showed statistical differences between groups of
different hemodialysis durations (P value 0.376) .There
is no significant different cholesterol level between both
age groups (P value 0.813). Nevertheless it differs in
TG level as all affected patients are more than 40 years
(P value 0.020). LDL level is not affected by age as
64% of affected were more than 40 years and 36% were
less than 40 years (P value 0.497).In HDL level the age
is not making difference as 47% of affected were less
than 40 years and 53% were more than 40 years (p =
0.778). The numbers of hemodialysis hours per week
mildly affect the level LDL (p = 0.174). But no effect
was noticed on cholesterol, TG or HDL (p =0.254 –
0.783 – 0.929, respectively). The study also showed that
significant number of patients with end stage renal
disease were underweight (26%) and 23% were having
increased weight (18% overweight, 2% obese and 3%
very obese). The mean waist to hip ratio for females
was 0.89 and for males was 0.91. Most of the patients
have AV fistulae (84%), although only 13% have
adequate hemodialysis hours per week. Smoking and
substance abuse (snuff) is still high among patients with
ESRD (13% and 10% respectively). Signs of
hyperlipidemia were present in only 4% of patients.

High

Normal

Total

DISCUSSION
Coronary artery disease is a leading cause of
death among patients with ESRD on dialysis [17].
There is strong association between dyslipidemia and
coronary artery disease. This is the first study to be
done in Sudan to estimate the prevalence of lipid
metabolism disturbance among Sudanese patients with
ESRD (none diabetic) on regular hemodialysis. The
study included 100 Sudanese patients with end stage
renal disease from three different centers of
hemodialysis randomly selected and tested. The mean
of the age was 42.9 years. The study involved 69 (69%)
males and 31 (31%) females. Most of the patients have
been dialyzed for 1-5 years (54%), 28% for less than
one year and 5% for more than 10years. The study
showed that 8% of the patients had high serum
cholesterol level (more than 200mg/dl) (Table 1)
compared to 45% in India. 6% (6 patients) had high
serum TG level (more than 200mg/dl) compared to 28%
[8]. LDL was high (more than 130mg/dl) in 11 patients
(11%) compared to 30% worldwide [8]. HDL was
below the normal level (40mg/dl) in 55% of patients
(Table 2) compare to 38% in similar population in India
[18]. If we look at lipid disturbance in both gender we
found that there is no difference in abnormal cholesterol
level between males and females (4% -4%). But TG
level showed significant difference between gender as 5
males (83%) have high levels compared to one female
(17%) have high levels as illustrated in Table 2.

Table 2: TG per gender
Gender
TG
Male
Female
Count
5.0
1.0
%within TG
83.3
16.7
%within gender
7.2
3.2
Count
64
30
%within TG
68.1
31.9
%within gender
92.8
96.8
Count
69
31
%within TG
69
31
%within gender
100
100

There is no significant gender difference in
between patients with high LDL level , that 6 males
(55%) of all affected and 5 (45%) of all affected were
females. Figure 1, shows LDL level showed significant

Total
6.0
100%
6.0
94
100
94
100
100
100

statistical difference between males and females that is
to say that a total of 42 patients (76%) of affected were
males and only 13 (24%) were females.
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Fig-1: LDL level per gender
Cholesterol level showed mild difference
between the patients who were dialyzed for more than
10 years ((20%) of affected patients) compared to only

7.1% in patients who were dialyzed for less than one
year as illustrated in Figure 2.

Fig-2: HD duration: Cholesterol
The opposite is right in the TG level as it is
high in the group with short term dialysis (less than one

year 3 patients out of 28 patients) 10.7% and zero in
patients with long term dialysis (Figure 3).

Fig-3: HD duration –TG
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There is no significant difference in LDL
levels in patients underwent long term or short term

hemodialysis (Figure 4).

Fig-4: HD duration - LDL
But HDL levels showed statistical differences
between groups of different hemodialysis durations. In
short and medium term durations the evidence of low
HDL levels is high ( less than one year 17 patients -

31% and 1-5 years 29 patients -53% ) where it is only
2% (1patient) in patients who were dialyzed for more
than 10 years (figure 5).

Fig-5: HD duration: HDL
There is no significant different cholesterol
level between both age groups. (Figure6). But it differs

in TG level as all affected patients are more than 40
years.
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Fig-6: Cholesterol level per age group
Also LDL level is moderately affected by age
as 64% of affected were more than 40 years and 36%
were less than 40 years figure . In HDL level the age is

not making difference as 47% of affected were less than
40 years and 53% were more than 40 years (Table 3).

Table 3: Signs of Hyperlipidemia
Parameter
No
Yes
Total
Xanthelasma

Tendom xanthomata
Corneal arcus before
40 year
Palmar xanthomas

The effect of number of hemodialysis hours
per is only obvious on the level of LDL as all affected
patients receiving only 8 hours per week. But
cholesterol, TG, and HDL generally were not affected
by number of hours. Also the study showed that

Count

96.0

4.0

100

%

96.0

4.0

100

Count

99.0

1

100

%

99.0

1.0

100

Count

96

4.0

100

%

96.0

4.0

100

Count

98.0

2.0

100

%

98.0

2.0

100

significant number of patients with end stage renal
disease were underweight (26%) and 23% were having
increased weight (18% overweight, 2% obese and 3%
very obese) (Figure 7).

Fig-7: Patient body mass index

1245

Noureddin MA., Sch. J. App. Med. Sci., April 2016; 4(4B):1240-1247
The mean waist to hip ratio for females was
0.89 and for males was 0.91. Most of the patients have
AV fistulae (84%), but only 13% have adequate

hemodialysis hours per week. Nearly all patients were
on regular supplementation of Ca, Iron, Vitamin D, and
erythropoietin (Figure 8).

Fig-8: Regular supplementation of Ca, Iron, Vitamin D, and erythropoietin
Smoking and substance abuse (snuff) is still
high among patients with ESRD (13% and 10%
respectively) (Table 4). Signs of hyperlipidemia were
present in only 4% of patients (Xanthelasma, Tendon

xanthomata, corneal arcus before 40 year, palmar
xanthomas) figure (25) and only 2% had palpable
kidney.

Table-4: Social history
No
Yes
Count
87
13
%
87
13
Alcohol consumption
Count
99
1
%
99.0
1.0
Substance abuse
Count
90
10
%
90
10
Social history
Cigarette smoker

CONCLUSIONS
ESRD is a major health problem in Sudan,
with very high mortality rate, with CVD being the
major cause of death. Dyslipidemia is common among
patients with ESRD due to low HDL. Therefore, every
patient with ESRD should have regular check up for
lipid disturbance at least annually. Any patients with
abnormal lipid profile may benefit from receiving
treatment. Malnutrition is common among patients with
ESRD. Therefore, nutritional habits should be reviewed
among those patients under supervision of nutrition
specialist.
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