
INTRODUCTION
Chronic Kidney Disease (CKD) is common in

Nigeria, with prevalence rates derived from hospital
based studies ranging between 2 - 8% of all hospital
admission. Although the prevalence of CKD in
Maiduguri is undetermined the Kidney Center in the
Teaching Hospital started its dialysis program in
1999. From inception to July 2006, a total of 356
patients with chronic renal failure (CRF) were
dialyzed with an increasing trend, 23patients,
51patients and 67 patients in the year 1999, 2002 and
2006 respectively. Out of this number, only 20
patients are alive indicating the high mortality rate
associated with the disease.Cardiovascular disease
is a major cause of morbidity and mortality among
patients with CRF , and accounts for 50% of all6-8
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Deaths . Consequently, the importance of
cardiovascular illness as the cause of death in these
patients makes it imperative to consider the risk
factors involved.Dyslipidaemia is common and it
increases risk of cardiovascular disease (CVD) in
CKD patients. This is independent factor and not
merely reflecting the high prevalence of traditional
cardiovascular risk factors such as hypertension and
diabetes . In addition to the cause of CVD,
dyslipidaemia has long been hypothesized that it
plays a role in glomerular injury similar to their
putative involvement in atherosclerosis . It was
also hypothesized that the abnormality in lipid
metabolism in CKD could be important in mediating
not only glomerular but tubulo-interstitial injuries .
However, the first evidence that abnormalities of lipid
metabolism might be linked to glomerular disease in
man was provided by Gjone in his report of the rare
familial condition of Lecithin Cholesterol
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Cardiovascular disease is a major cause of morbidity and mortality among patients
with chronic kidney disease, and accounts for 50% of all deaths in them. Dyslipidaemia does not only accelerate
atherosclerosis in these patients but also progresses the renal disease. This study therefore set to investigate the
pattern of lipid profile in pre-dialysis chronic kidney disease patients.

This was case control study of 63 pre-dialysis chronic kidney disease patients attending University
of Maiduguri teaching Hospital and 60 control subjects. All factors that may lead to dyslipidaemia were
excluded in all subjects except hypertension. Lipid profiles were measured by standard methods. Data were
analyzed using a statistical software SPSS version 11.0. Their observed differences in mean-SEM values were
analyzed for statistical significance using Student's t-test and p-value <0.05 was considered significant.

the mean+SEM of total cholesterol 4.50+0.14mmol/L and triglycerides 2.18+0.10mmol/L in patients
were significantly higher than that of the controls 3.79+0.11mmol/L and 1.19+0.06mmol/L respectively,
p<0.05. Similarly the mean+SEM of LDL 2.62+0.16mmol/L and LDL/HDL ratio 3.53+0.12 in patients were
significantly higher when compared to that of the controls 2.04+0.16mmol/L and 2.04+0.08 respectively,
p<0.05. However, although the mean+SEM HDL in patient 1.07+0.07mmol/L, was lower than that of the
controls 1.21+0.06mmol/L, the difference was not statistically significant, p>0.05. The pattern of lipid profile
did not change with severity of disease and dyslipidaemia in patients were more in triglycerides, 68.3% and
HDL, 63.5% than in TC, 22.2% and LDL, 17.5%.

: Dyslipidaemia is common in pre-dialysis chronic kidney disease patients. It is pertinent to
investigate and treat dyslipidaemia early in the course of the disease as it may prevent further progression of the
renal damage.
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Acyltransferase (LCAT) deficiency and was later
supported by the Multiple Risk Factor Intervention
Trial (MRFIT) study . Several patterns of lipid
abnormalities have been described in patients with
CKD but to date there is scanty or no data on serum
lipid profile in CKD patients in the Northeastern
Nigeria. This study therefore focused on pattern of
serum lipid profile in pre-dialysis chronic kidney
disease patients attending University of Maiduguri
Teaching Hospital, Nigeria.

This study was a prospective case control study
which included 63 males and females with chronic
kidney disease, who were among those attending the
Nephrology Clinic of the University of Maiduguri,
Nigeria. These subjects were diagnosed for chronic
kidney disease and managed without dialysis. Sixty
non-renal disease subjects who were matched for
sex and age served as controls. The control subjects
were recruited from patients' relatives, hospital
workers and medical students. Subjects who were
with diabetes, obesity, or those who smoke or take
alcohol were excluded from the study. Also
excluded among the CKD patients were those who
had gone for dialysis. Similarly, those excluded
among the controls were hypertensive, who were
later discovered to have some degree of renal
impairment by results of their renal function tests,
and females on oral contraceptives. In all the
subjects, weight (Kg), height (M) and blood pressure
(mmHg) were measured. Body Mass Index (BMI)
was calculated from the values of weight and height
(BMI=Kg/M ) All subjects were properly instructed
to collect complete 24hr-urine and glomerular
filtration rate (GFR) was determined using the
formula GFR=UV/Px1.73/S ml/min/S where S=
body surface area of subjects determined form a
nomogram using wt and ht of subjects . In serum the
following were determined by their respective
methods use in department of Chemical Pathology
of the hospital, urea , creatinine , total cholesterol
(TC) , Triglycerides , and high density lipoprotein
cholesterol (HDL-C) . The value of low density
lipoprotein was calculated using the Friedwald
formula . Data obtained from the study were
analyzed using statistical software SPSS version
11.0. The mean SEM was calculated for all the
variables. Their observed differences in mean SEM
value were analyzed for statistical significance
using Student's t-tests and p-value <0.05 was
considered significant. Lipid profile was also related
to the severity of disease. We determined the
prevalence of dyslipidaemia in each component of
lipid profile in patients and controls.
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RESULTS
From the study, one hundred and twenty three (123)
subjects were recruited out of which sixty-three
(51.2%) had chronic kidney disease. Sixty (48.8%)
subjects served as control. Table 1 shows a
demographic and baseline data of subjects in the
study. Patients and controls were matched for number
and sex, however, the patients were older
(42.18±1.61yrs vs. 37.75±1.27yrs), p<0.05. While
the controls were significantly heavier (25.59
± 0 . 8 5 k g / m 2 ) t h a n t h e C k D p a t i e n t s
(22.8±0.45kg/m2), p<0.05. The mean±SEM urea
value was significantly higher in CKD patients
(26.28±1.10mmol/l) when compared to that of the
controls (3.86±0.12mmol/l) p<0.05. Similarly the
mean±SEM creatinine of CKD patients was
significantly higher (1127.39±53.60umol/L)
compared to the controls (82.93±2.53umol;/l)
p<0.05. Meanwhile the GFR was significantly lower
in patients (8.01±0.37ml/min/s) than that of the
controls (103.65±2.87ml/min/s) p<0.05. Both
systolic (169.68±2.55mmHg) and diastolic
(111.43±1.81mmHg) blood pressure in patients were
significantly higher than when compared to that of
t h e c o n t r o l s ( 1 2 7 . 1 7 ± 2 . 1 5 m m H g a n d
86.00±1.62mmHg respectively), p<0.05 in both.
Table 2 shows comparisons of mean±SEM of lipid
profile in CKD patients as compared to that of the
controls. Total cholesterol (4.50±0.14mmol/L) and
triglyceride (2.18±0.10mmol/L) were significantly
higher in patients than in the controls
(3.79±0.11mmol/L and 1.19 0.06mmol/L
respectively), in both p<0.05. Similarly the
mean±SEM of both LDL (2.62±0.16mmol/L) and
LDL/HDL ratio (3.53±0.12mmol/L) in patients were
significantly higher as compared to that in the
controls (2.04±0.16mmol/L and 2.04±0.08mmol/L
respectively), p<0.05 in both cases. Although the
mean±SEM of HDL (1.07±0.07mmol/L) in CKD
patients was lower than that of controls
(1.21±0.06mmol/L), the difference was not
statistically significantly, p<0.05. Table 3 shows
comparison of mean±SEM of lipid profile in CKD
patients whose GFR were less than or equal to
10ml/min/s and those whose GFR where greater than
10ml/min/s.All the mean SED of variable compared
showed no significant differences (p>0.05) between
the two groups of patients except that of the GFR
(6.58±0.30ml/min/s vs. 11.60±0.35ml/min/s),
p<0.05, indicating no change in the quality of
dyslipidaemia with the severity of the disease.Table 4
shows prevalence of dyslipidaemia of lipid profile
components in both patients and controls. The
dyslipidaemia was more in triglycerides (63%) and
HDL(63.5%) than in TC (22.2%) or LDL (17.5%) in
the CKD patients, meanwhile the prevalence of HDL
was also higher in controls, but the other components
of lipid profile were homogeneously lower than in
patients.
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Table 1:

Table 2: ±

HDL-C=High-density Lipoprotein Choleterol
LDL=Low-density lipoprotein

Table 3: ±

GFR=Glomerular Filtration rate
TC=Total Cholesterol
TG=Triglycerides
HDL-C=High-density Lipoprotein Cholesterol
LDL=Low-density Lipoprotein

Demographic Profile and Baseline Data
of Subjects in the Study.

Comparison of Mean SEM of Lipid
Profile in CKD Patients and Controls.

Comparison of Mean SEM of Lipid
Profile in CKD Patients Whose GFR is
<10ml/Min/s and Whose GFR is >10ml/Min/s .

Table 4:

TC=Total Cholesterol
TG=Triglycerides
HDL=High-density Lipoprotein
LDL=Low-density Lipoprotein

The mean age of the patients in the study was
42.98±1.61 years (range 20 to 70 years), with a peak
between 21 to 50 year(68.3%), while 28.6% were 51
years or older and only1.6% were 20 years or below.
Our observations are in keeping with earlier studies
in Nigeria which showed that the peak incidence of
CKD is between the third and fourth decades. This
indicates that CKD imposes a severe economic
burden on the society. Most patients were also in their
reproductive age. In developed countries however,
the prevalence of CKD increases with age , where
the incidence of ESRD is 6-to 10 times higher in
patients between 70 and 90 of age compared with
those ages between 21 and 50 years in the study. The
CKD patients were older however; their BMI was
significantly lower than that of the controls. It is
therefore critical to note here that malnutrition in
CKD patients. The mean values of GFR
(8.01±0.37ml/min/s), urea (26.27±1.11mmol/L), and
creatinine (1127.39±53.60umol/L) at recruitment
implies most of the patients in the study presented or
are referred late to the hospital and already had
profoundly altered plasma biochemistry. Screening
for kidney diseases as well as dyslipidaemia in the
community is important. This will identify those at
risk especially for dyslipidaemia and plan preventive
measures instituted and/or appropriate referral of
patients. In our study, about 98.4% of CKD patients
had hypertension as compared to 85% in another
study in Nigeria . Hypertension a cardiovascular risk
factor accelerates progression of chronic renal
disease in humans, whether it results from, or cause,
the renal disease . The hypertension in these patients
may accelerate the development of dyslipidaemia. In
our study, although the mean±SEM of both total
cholesterol as well as LDL were significantly higher
than that of the controls, the values were within the
reference value of the study laboratory, however, the
results concur with findings in other studies . This
signifies the importance of quality of requests for
lipid investigations in CKD patients, where the total
cholesterol alone will give little or no information,
total lipid profile is preferred. Similarly, there is

Prevalence of Dyslipidaemia in Subjects

DISCUSSION
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strong clinical evidence that not only elevated
plasma LDL but also the quality is associated with
atherosclerosis especially in a milieu where free
radical generations are accelerated as in the CKD

. The presence of small-dense LDL, which is more
susceptible to oxidation, accelerates atherosclerosis
in the presence of normal total cholesterol and LDL
values as observed in this study. Subsequently, the
LDL/HDL ratio has been shown to be a better index
of coronary artery disease risk than LDL or HDL
alone . The ratio was increased in CKD patients in
this study indicating the atherogenic burden imposes
o n i t s s u f f e r e r s in N i ge r i a . A l th ou g h
hypertriglyceridaemia is now an acceptable
independent risk factor of coronary artery disease,
the mild form is usually not sufficient to increase the
risk of coronary artery disease . However, as
observed in our study, the moderate to severe type
correlates with an increased risk of cardiovascular
disease particularly in the context of low HDL-C
levels, elevated LDL or both . Consequently, the
low HDL-C found in patients in the study increases
the risk for atherosclerosis . The decreased HDL-C
observed in some controls may be related to their
weight, as 61% of those with decreased HDL-C were
overweight. This study did not show any correlation
between dyslipidaemia and severity of disease.
Thus, many cases of CKD with relatively stable renal
function may not have been included in the study;
hence, our conclusion may apply more to CKD cases
with acute deterioration. Consequently as it is
imperative to screen for CKD in the community, it is
significant as well investigating lipids abnormalities
early in the course of the disease since treating the
dyslipidaemia may prevent the progression of
disease .
The study also showed that dyslipidaemia occurred
in almost all the components of lipid profile,
however, the most prevalent in pre-dialysis CKD
p a t i e n t s o b s e r v e d i n t h e s t u d y w a s
hypertriglyceridaemia (68.3%) and decreased HDL-
C(63.5%). This is in keeping with findings of
S n i d e r m a n w h o r e p o r t e d t h a t
hypertriglyceridaemia is the most common lipid
abnormality in adults and children with chronic renal
failure. The finding in the study of moderate to
severe hypertriglyceridaemia in the presence of
decreased HLD-C and increased LDL/HDL ration
predisposes patients of CKD in environment to
atherosclerosis. This may not only accelerate
atherosclerosis in them but may lead to progression
of disease. The magnitude of the existing burden of
illness caused by renal disease, the projections for
increasing incidence of CKD, and the limitation of
the existing treatments for renal insufficiency in
Nigeria all point to the need for clinical and
population based intervention aimed at prevention of
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ESRD. The cost of treating this condition is
enormous. Appropriate management should
preferably involve a multidisciplinary approach
targeting the control of dyslipidaemia, hypertension,
obesity, diabetes mellitus, smoking, alcohol
consumption, and tropical diseases that progress to
CKD . Free annual screening and health eradication
will go a long way in elucidation, increasing
awareness and preventing the deleterious condition
that may lead to dyslipidaemia and CKD. There is a
need to embark on an increase health education
campaign and screening of the study populace for
early detection of dyslipidaemia as well as kidney
disease. In conclusion, dyslipidaemia is common in
pre-dialysis CKD patients in this environment. It is
pertinent therefore to investigate for lipid
abnormalities early in this category of patients, the
treatment of which may prevent the progression of
the disease who may later require dialysis.

Tropical nephropathy-an
overview.Afr. J. Med. Med. Sci. 1992; 21:3-7.

Chronic
renal failure in Nigeria. Trop. Geogr. Med
1970; 22; 41-44

The pathological
basis of end stage of renal disease in blacks. So.
Afri. Med J. 1982; 61; 263-265.

Disease causing
chronic renal failure in Nigeria: a prospective
study of 100 cases. Afri J. Med Sci 1989;
18:131-137.

Temporal variation and
meteorological factors in hospital-based
admission of chronic renal failure in South
West Nigeria. W.Afri. J. Med. 1999; 18:49-51.

Adelaide, south
Australia:Australian Kidney Foundation;1998.

. Is atherosclerosis accelerated in
haemodialysis patients? Int. J. Artg. Orans.
1992;15:323-326.

.
Atherosclerosis in chronic renal failure. Curr.
Opin, Nephrol. Hypertens. 1993; 2:876-882.

Hyperlipidaemia and
its management in renal disease. Curr. Opin.
Nephrol. Hypertens. 1996;5:141-146.

1

REFERENCE
1. Akinkugbe OO,

2. Oyediran ABC, Akinkugbe OO.

3. Gold CH, Isaacson GL.

4. Akinsola W. Odesanmi WO, Jaiyeola O,
Oguniyi J, Ladipo GOA.

5. Khadiri S, Arije A.

6. ANZ Data Registry Report.

7. Roh DD

8. Charnwy DI, Walton DF, Cheung AK

9. Massey ZA, Kasiski BH.

Nigerian Journal of Clinical Practice June 2009, Vol.12(2) Chronic Kidney Disease Mshelia et al



177Nigerian Journal of Clinical Practice June 2009, Vol.12(2) Chronic Kidney Disease Mshelia et al

22. Zak B.

23. Klotzch SG, Mc-Namara JR.

24. Warnik GR, Cheung MC, Albers JJ.

25. Freidwald WT, Levy RI, Fredickson DS.

26. Alebiosu CO. Ayodele OO. Abbas A,
Olutoyin IA.

27. Feest TG, Mistry CD, Grimes DS, Mallick
NP.

28. Mc Geown MG.

29. Taylor OG, Oyediran OABO, Bamboye AE,
Afolabi BM, Osuntokun BO.

30. SnidermantA, Cianflone K, Kuiterovich PO,
Hutchinso T, Barre P, Prichard S

31. Mshelia DS.

32. Mshelia DS, Pindiga HU.

Cholesterol methodologies. A review.
Clin. C hem 1977;23:1201.

Triglycerides
measurement: A review of methods and
interferences. Clin. Chem 1990;36:1605-1613.

Comparison of current methods for high-
density lipoproteins quantification. Clin.
Chem.1979;25:596.

Estimation fo the3 concentration of Low-
density lipoprotein cholesterol without the use
of the preparative ultracentrifuge. Clin. Chem.
1972;18:499.

Chronic renal failure at the
Olabisis Onabanjo University Teaching
Hospital, Sagamu, Nigeria. African Health
Sciences 2006;6;132-138.

Incidence of advanced chronic renal failure
and the need for end-stage renal replacement
treatment. BMJ 1990;301:897-900.

Prevalence of advanced renal
failure in Northern Ireland. BMJ 1990;301:900-
903.

Profile of some
risk factors for coronary heart disease in a
developing country: Nigeria. Afri. J. Med. Med.
Sci. 1996;25:341-346.

.
Hyperpoberalipoproteinaemia: the major
dyslipidaemia in patients with chronic renal
failure treated with chronic ambulatory
pe r i tonea d ia lys i s . Atherosc le ros i s .
1987;65”257-264.

Role of free radical in
pathogenesis of diabetes nephropathy. Ann.
Afri. Med 2004;3”55-62.

Gyslipideamia,
Lipid oxidation and free radicals in diabetic
nephropathy: an overview. Highland Med Res.
J. 2004;2:1-7.

10. A t tm an P -O, A la u po v ic P.

11. Parra HJ, Mezdone H, Cachera C, et al

12. kennedy R, Case C, Fatti R, Johnson D,
Isbel N, Marwick TH.

13. Moorhead JF, Chan MK, El-Nahas M,
Varghese Z

14. Keane WF, Mulcahy WS, Kasiski BL, Kim
O'Donnel MP

15. Moorhead JF.

16. Gjone E, Blomhoff JP, Skarbovik AJ.

17. Klag MJ, Whelton KK, Randall B. Neaton
J, Brancatti FL, Stambler J.

18. Perrone RD, Madias NE, Levey AS.

19. Bothby WM, Sandiford RB.

20. Walton HM, Benjamin F, Henry M.

21. Brod J, Sirota JH

L ip id
abnormalities in chronic renal insufficiency.
Kid. Intern. 1991;39:S16-S23

.
Lp(a) Lipoprotein in patients with chronic
renal failure treated by hemodialysis. Clinic
Chem. 1987;33721-729.

Does renal failure
cause an Atherosclerotic milieu in patients
with End-stage Renal Disease? Ann J.
Med.2001; 110:198-204.

. Lipid nephrotoxicity in chronic
progressive glomerular and tubulo-interstitial
disease. Lancet 1982; 1:1309-1311.

. Hyperlipidaemia and
progressive renal disease. Kid. Intern.
1991;39:S41-S48.

Lipids and progressive Kidney
disease. Kid. Intern. 1991;39:S35-S40.

Possible association between an abnormal
Low-density lipoprotein and nephropathy in
leci thin Cholesterol Acylt ranferase
deficiency. Clin ChimActa1974;54:11-18

serum
cholesterol and ESRD incidence in men
screened for the MRFIT. J. Am. Soc. Nephrol.
1996;6:393-398

Serum
creatinine as an index of renal function: new
insight into old concept. Clin. Chem.
1992;38;1933-1953.

Nomographic
charts for the calculation of the metabolic rate
by the gasometer method. Boston Med. Surg.
J. 1992;185:537

Automated and manual Direct methods for the
determination of blood urea. Clin. Chem.
1945;11:624-627

. The renal clearance of
endogenous “creatinine” in man. J. Clin
Invest. 1948;27:645-654.



178

36. Micheal EZ

37. Attman PO, Samuelson O, Alaupovic P

38. Tota RD

. Hypertriglyceridaemia and
cardiovascular disease: Overview: third report
of National Cholesterol Education Program
(NECP) Expert Panel on Detection,
Evaluation, and treatment of high blood
Cholesterol in adults (Adult Treatment panel
111) American college of Physician Annual
Session, San Francisco, CA,2005.

.
lipoprotein Metabolism and renal failure. Am.
J. Kidney Dis. 1993; 21:537-580.

. Dyslipidaemia of end stage renal
disease. In: Henrich WL. Ed Principles and
practice of dialysis, Williams and Wilkins,
Baltimore 1994;246-260.

23. Mshelia DS, Kadiri S, Osifo BOA.

34. Lipinska I, Curewick V

35. Atman P, Alaupovic P, Gustafson A.

Antioxidant vitamins in patients with chronic
glomerulonephritis. J. Life Environ. Sci.
2004;6;386-390.

. The value of
measuring percentage of high-density
lipoprotein in assessing risk of cardiovascular
disease. Arch. Intern. Med. 1982;142:469-
472.

Serum
apolipoprotein profile of patients with chronic
renal failure. Kid. Intern. 1997;32;368-375.

Nigerian Journal of Clinical Practice June 2009, Vol.12(2) Chronic Kidney Disease Mshelia et al


