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Abstract

Background: Hyperlipidemia has since long been known to be an important cardiovascular risk factor in patients
with Chronic Kidney Disease (CKD) and in those on dialysis (CKD-5D). Against the large data on lipid abnormalities
in patients on Haemodialysis (HD) there are fewer studies in Peritoneal Dialysis (PD) patients which have shown
differences in the lipid profiles in two modalities of dialysis.

Methods: We analysed the changes in the lipid profile and haemoglobin over 12 month period in our stable end
stage renal failure patients on dialysis. The study included 61 CKD-5D patients out of which 21 were on HD while the
remaining 40 were on Automated Peritoneal Dialysis (APD).

Results: The two groups were comparable except for the fact that males constituted three fourth of haemodialysis
population (p<0.05). Total cholesterol and LDL cholesterol values at 12 months in the APD group and at 6, 9 and
12 months in the haemodialysis group were significantly lower as compared to baseline in the respective groups.
However, there was no significant difference between the two groups at 3, 6, 9 and 12 months. In addition patient on
APD had higher levels of haemoglobin even though they had lower baseline values than the HD patients.

Conclusion: Although intra-group changes in the lipid profile could be seen in the total cholesterol and LDL
fraction in HD and APD, the study concluded that the modality of dialysis does not affect overall lipid profile. Study is

limited by the sample size and number of lipid parameters studied.
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Introduction

ChronicKidney Disease (CKD) is known to be associated with major
changes in the composition of plasma lipoproteins [1,2]. This alteration
may worsen in patients on Maintenance Haemodialysis (MHD), with
predominance of the atherogenic triad, ie., hypertriglyceridemia,
elevated VLDL and reduced HDL [3,4]. The pathogenesis of
hypertriglyceridemia in patients with CKD is related to an alteration
in the composition of circulating triglycerides (which become enriched
with apolipoprotein C-III) and their diminished clearance with
reductions in the activity of lipoprotein lipase and hepatic triglyceride
lipase which are involved in triglyceride removal [2]. The past decade
has seen the publication of many studies in the non-uremic population,
showing statistically significant reductions in cardiovascular mortality
with various lipid-lowering therapies. However, because of the lack
of long-term controlled studies, it remains unclear whether these
treatments are applicable to patients with ESRD [5].

However, patients on Peritoneal Dialysis (PD) seem to have a more
disturbed lipid profile than those on haemodialysis. Several studies
have shown that, once dialysis commences, Continuous Ambulatory
Peritoneal Dialysis (CAPD) patients develop a somewhat different and
probably more atherogenic lipoprotein profile than do Haemodialysis
(HD) patients [6-8]. Not all reports agree on the exact differences
between the two treatment modalities, but this may not be surprising
when one considers that the studies come from ethnically and
geographically distinct populations such as northern Europe, southern
Europe, and the U.S.A [9-11]. Moreover, compared with uremic patients
or those on HD, PD patients appear to have higher LDL and total
cholesterol concentrations with similar or lower HDL levels (Figure
1). Furthermore, bias in patient and modality selection will vary from
one center to the next. Except another study from Saudi Arabia [12] no
major studies have been performed on dyslipidemia in dialysis from
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Figure 1: Comparison of Cholesterol levels (mg%) at various time interval
in PD and HD.

Gulf Countries particularly in PD patients. In this study, we analysed
the changes in the lipid profile and certain baseline characteristics
over 12 month period in our stable end stage renal failure patients on
automated peritoneal dialysis and compared with those on HD.
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Material and Methods

This study was carried out in the King Fahd University Hospital,
Al Kobar, Saudi Arabia. The study included 61 CKD-5D patients out
of which 21 were commenced on haemodialysis while the remaining
40 agreed for peritoneal dialysis. Haemodialysis patients were treated
with conventional HD using non cuprophane, low-flux HD membranes
and bicarbonate-containing dialysis fluid. Peritoneal dialysis patients
were treated with Automated Peritoneal Dialysis (APD). The study was
approved by the Hospital Ethics Committee of University of Dammam
and was conducted in accordance with the ethical principles described
by the declaration of Helsinki. All patients gave written informed
consent prior to study enrolment. Patients on either mode of dialysis
HD or APD were well nourished (as suggested by anthropometry
and serum albumin levels) and adequately dialyzed [13]. The dialysis
prescription in all the patients in PD group (all on APD) was night
cycler with dialysis solutions supplied by the Baxter Company Ltd
(2.27% Dianeal/5 L +1.36% Dianeal /5 L exchanged over 9 hour and last
fill of 7.5% Extraneal 2L). All the patients in the HD group had received
3.5 to 4 hr dialysis 3 times a week. The baseline biochemical parameters
and patients details were noted during the initial screening period.

Analytical methods for lipids

Five ml of blood samples were obtained by ante-cubital
venipuncture following an overnight fast, prior to heparin and dialysis
in HD patients and without interruption of the dialysis schedule in PD
patients. Plasma concentrations of total cholesterol and triglycerides
were measured by enzymatic procedure. Lipoprotein density classes
were isolated by sequential preparative ultra-centrifugation and
measured using Dimension® RxL Max® Integrated Chemistry System
(Siemens Healthcare Diagnostics Inc. Deerfield, IL USA). VLDL
(density <1.006 g/mL), IDL (density 1.006 — 1.019 g/mL), LDL (density
1.019 - 1.063 g/mL) and HDL (density 1.063 - 1.21 g/mL) were isolated

PD Patients (mean £ SD)N=40 HD patients (mean * SD)N=21
Age 52.05 + 20.55 49.57 £ 17.45
BMI 30.07 £+ 11.5 25.7+12.39
Duration of Dialysis 42.1 £ 13.9 63.4 £50.7
Sex(M:F) 19:212 16:5°
Hemoglobin 9.9 £0.85° 10.8 £1.32¢
Total Cholesterol 174 + 47.85 197 + 59.64
Triglyceride 152.53 £ 101.39 189.81 + 98.46
LDL 99.95 + 38.15 117.61 £ 42.62
HDL 42.25 £ 11.79 43.62 + 17.86

A*b=0.03, C*d=0.02; HD: Haemodialysis; PD: Peritoneal Dialysis
Table 1: Baseline characteristics.

at solution densities of 1.006 g/mL, 1.019 g/mL, 1.063 g/mL and 1.21 g/
mL, respectively. All lipoprotein density classes were dialyzed against
0.15 mol/L NaCl containing 0.05% EDTA (pH 7.0).

Statistical methods

The baseline biochemical parameters and patients details were
noted during the initial screening period. Results were expressed as
mean * SD or mean + SE as indicated. Unpaired “¢” test was used to
compare mean between the two groups and paired ¢ test was used to
compare mean Hb and lipid profile at various time interval and p value
<0.05 was considered significant. Statistical calculation was made using

“Graph pad prism 5” software.

Results

Sixty one CKD 5D patients; 40 in peritoneal dialysis and 21
in haemodialysis group. The baseline characters of patients on
haemodialysis and peritoneal dialysis is depicted in (Table 1). Thirty-
five individuals were male and 26 were females. The age range of
patients in APD and HD was 52 + 20.55 and 49.57 + 17.45 years
respectively and the BMI the two groups was 30.1 £ 11.5vs. 25.7 + 12.4
respective groups. There was no significant difference between the two
groups with respect to age and BMI although there were significantly
more males in HD group (p value 0.031). The primary cause of ESRD in
the study population was Diabetic nephropathy in 30 (49.1%), Chronic
glomerulonephritis in 10 (16.3%), Chronic interstitial nephritis in 6
(10%), Hypertensive nephrosclerosis in 8 (13.1%) and diagnosis was
not clear in 7 (11.4%) patients. There was no significant difference in
basic diagnosis among HD and APD patients. Patients were varying
medication including Statins, Beta blockers, Calcium channel blockers,
Diureics, Calcium acetate, Sevelamer and Erythropoeitin with no
significant difference between HD and PD patients. The details of
haemoglobin values and lipid alliterations in APD and HD patients
are depicted in table 2. There was significant difference in haemoglobin
values at 3, 6, 9 and 12 months when compared to baseline in APD
group (p value<0.001) showing an increase from 9.9 + 0.85 gm/dL at
baseline to 11.90 + 0.98/dL at 12 months. Significant difference was
also observed between haemoglobin values at 0, 6, 9 and 12 months
between APD and HD groups (p value 0.02, 0.011, 0.007 and <0.001
respectively) with APD patients showing higher values. There was no
significant difference in haemoglobin values in HD group. As seen from
table 2, the analysis of Lipid parameters showed that Total Cholesterol
and LDL-Cholesterol values at 12 months were significantly different
from baseline in APD patients (p value 0.024 and 0.020 respectively)
with both showing decrease. In HD group, when compared to baseline
there was significant difference in Total Cholesterol values at 6, 9 and
12 months (p value 0.05, 0.019 and 0.018 respectively) and also in LDL-

Initial Visit 3 months 6 months 9 months 12 months
Hemoglobin HD 10.8 £ 1.322 10.59 + 1.67 10.81+1.48 11.09+1.14 10.81 £ 0.87°
APD 9.9+0.85° 11.09 £ 0.74 11.59 £ 0.84 11.78 £ 0.77 11.90 + 0.98¢
Total Chol HD 197 £ 59.64¢ 165.52 + 46.12 150.67 + 37.46 157.43 £ 39.10 157.24 + 42.00"
APD 174 + 47.85° 170.15 £ 54.22 164.98 + 45.04 157.93 £41.27 146.83 + 34.15"
Triglyceride HD 189.81 + 98.46 163.05 + 97.07 155.19 £ 98.91 163.95 £ 84.50 156.38 + 88.43
APD 152.53 £ 101.39 151.73 £ 80.05 145.98 + 68.00 143.83 £ 87.58 137.45 £ 73.01
LDL HD 117.61 £ 42,62 92.62 + 31.25 82.38 £ 30.18 85.76 £ 29.84 81.19 £ 29.54
APD 99.95 + 38.15% 98.98 + 40.45 94.25 + 36.52 91.48 £ 29.10 78.38 £ 25.43'
HDL HD 43.62 + 17.86 37.48 +13.49 38.05 + 15.08 38.71 £ 16.38 36.67 + 14.55
APD 42.25+11.79 41.78 £ 11.75 41.55 + 13.09 40.63 + 11.43 37.00 £ 9.31

A*c=0.02, b*d=<0.001, c*d, p<0.001; E*f=0.018, g*h=0.024, i*j=0.02, k*I=0.002; HD: Haemodialysis; PD: Peritoneal Dialysis

Table 2: Lipid profile and hemoglobin in HD and PD patients.
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Cholesterol values at 6, 9 and 12 months (p value 0.003, 0.009 and 0.002
respectively) with both showing a decreasing trend (Table 2). There was
no significant difference between HD and APD groups with respect to
Total Cholesterol, LDL-Cholesterol, Triglyceride and HDL-Cholesterol
(Figures 2-4). Analysis of lipid profile in diabetic versus non-diabetic
patients did not reveal any differences in patients in either of dialysis
modalities (HD or APD).

Discussion

Many patients of Chronic Kidney Disease (CKD) Reach End-
Stage Renal Disease (ESRD) with established left ventricular
hypertrophy, coronary ischemia and disseminated atherosclerotic
vascular disease with increased mortality [14,15]. The importance of
cardiovascular illnesses as the cause of death in patients with CRF and
in patients on dialysis makes it imperative to consider the risk factors
involved. Hyperlipidemia has been incriminated as a risk factor of
atherosclerotic vascular disease both in non-dialysed and dialysed
patients [16,17]. Decreased HDL concentrations with elevated VLDL
are common in haemodialysis patients particularly in the presence of
hypertriglyceridemia [1-4]. Plasma Low Density Lipoprotein (LDL)
cholesterol is usually not elevated in non-diabetic CKD [18,19]. The
diminished clearance of triglycerides results from reductions in the
activity of lipoprotein lipase and hepatic triglyceride lipase which
are involved in triglyceride removal [3,4,20,21]. Gupta et al. [20] had
studied lipid profile and Post-Heparin Lipolytic Activity (PHLA) in 21
patients with Acute Renal Failure (ARF), 24 with Chronic Renal Failure
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Figure 2: Triglyceride (mg%) levels at various time intervals in PD and HD
groups.
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Figure 3: LDL (mg%) levels at various time interval in PD and HD.
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Figure 4: HDL (mg%) levels at various time interval in PD and HD.

(CRF) and 23 healthy volunteers. Plasma triglycerides were significantly
elevated in ARF (155.19 + 72.39 mg/dL) as well as CRF (166.79 + 72.36
mg/dL), as compared to controls (89.91 + 23.41 mg/dL, p<0.001).
PHLA was determined at 5, 10, 30 and 60 min after intravenous heparin
(100 U/kg) and was observed to be reduced in ARF (7.82 + 1.41 mumol
FFA/mL/h) as well as CRF (8.44 + 1.68 mumol FFA/mL/h) at 10 min,
as compared to the values in the control subjects (12.03 + 2.43 mumol
FFA/mL/h, p<0.01). Why lipoprotein lipase activity is reduced in
CKD is not well understood but has been thought to reflect increased
inhibitor activity. Lower serum concentration of HDL cholesterol is
thought to be due to impaired maturation of these particles. A possible
contributing mechanism is down regulation of lecithin-cholesterol
acyltransferase leading to reduced esterification of cholesterol that is
incorporated into HDL [3,4]. In our study total cholesterol and LDL
cholesterol showed statistically significant decrease during study period
in patients on haemodialysis but hypertriglyceridemia was not seen.
However study carried out by de Gémez Dumm et al. [22] did not find
any difference in total cholesterol after 30 months of dialysis. Although
HDL cholesterol decreased during study period it was not statistically
significant. In patients receiving APD hypertriglyceridemia is common
as in hemodialysis patients and in addition hypercholesterolemia is
frequently seen [6-8]. It was also noted that hypercholesterolemia
increases as duration on PD increases. A reduction in serum HDL
concentration is commonly observed. It is proposed that reduced total
HDL cholesterol is because of its loss in spent dialysate. Many factors
contribute to abnormal lipid metabolism in PD patients [23]. Clearly the
increased absorption of glucose from dialysate and the loss of protein
via peritoneal cavity during PD contribute to dyslipidemia. A reduction
in cholesterol, Triglyceride (TG) and Low-Density Lipoprotein (LDL)
levels has been reported based upon treatment with icodextrin [24].
Amino acid-based dialysate is also thought to reduce glucose related
elevations of lipids [25]. However there was lack of this effect of amino
acid or icodextrin dialysate on the dyslipidemia of CAPD patients in
another study [26]. No such conclusions could drawn in our study as
all the patients were receiving similar APD prescription consisting of
5 L each of Dianeal and Pysioneal with last dwell of icodextrin thus
difficulty in studying the differences with different solutions. Comparing
both the groups there was no significant difference between HD and PD
groups with respect to TC, LDL-C, TG and HDL-C. The results also
failed to corroborate the previously held view that peritoneal dialysis
patients develop a somewhat different and probably more atherogenic
lipoprotein profile than do Hemodialysis (HD) patients [7,8,23]. This
may be explained by the fact most of the previous studies had used
only dextrose based dialysate where in our study the patients were
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receiving additional bags of amino-acid and icodextrin both of which
have shown to reduce lipid abnormalities as mentioned previously. Our
study also does not agree with another similar study from this country
which showed that the CAPD patients had worse lipid profile than
those on HD, irrespective of age, sex and duration of dialysis [12]. In
addition this study had also concluded that the younger patients had
more disturbed lipid profile than elderly patients, and females had
higher lipid values than males. Patients with mild to moderate chronic
kidney disease appear to benefit from Statin Therapy with reduced
cardiovascular risk [27]. The mechanism of action of statins based on
binding at the active site of the enzyme 3-hydroxy-3-methyl-glutaryl
coenzyme A reductase leads to increased expression of Low-Density
Lipoprotein (LDL) receptors and a subsequent decrease in LDL
cholesterol levels. This beneficial effect of statins has also been observed
in patients on dialysis [5,28]. Both haemo and peritoneal dialysis son
for masking the expected lipid alteration in our patient population.
Baseline Haemoglobin is a predictor of long-term survival in HD and
PD patients. Patients with currently recommended haemoglobin levels
may benefit from long-term survival [29]. In our study it was noticed
that patients on APD had achieved the target haemoglobin levels as
compared with the HD patients even though they were receiving lesser
dose of erythropoirtin stimulating drugs.

Conclusion and Limitations

To conclude the modality of dialysis does not affect the lipid profile
in CKD-5D patients. PD fluid despite having high glucose content did
not alter the lipid profile in our patients. The limitations of the study
were the small sample size, short duration of follow-up and no analysis
of other atherogenic lipids.
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