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Abstract

Background: Malnutrition is a complication in chronic kidney disease (CKD) known to affect quality of life and prognosis
although not often diagnosed. It is associated with rapid progression to end stage renal disease (ESRD) and mortality. Early
identification and treatment will slow down progression to ESRD and mortality.

Objective: To determine the prevalence and pattern of malnutrition in pre-dialysis CKD patients in Southern Nigeria.
Methods: One hundred and twenty consecutive pre-dialysis CKD and 40 control subjects without CKD were studied. Data
obtained from participants were demographics, body mass index (BMI), and aetiology of CKD. Indices used to assess
presence of malnutrition were low BMI, hypocholesterolaemia and hypoalbuminaemia. Statistical significance was taken at
0.05 level.

Results: The mean age of the CKD subjects was 48.8+16.6years with a male: female ratio of 1.7:1. Prevalence of malnu-
trition in the CKD subjects was 46.7%, higher than 27.5% observed in the controls (p=0.033). Prevalence of malnutrition
increased significantly across CKD stages 2 to 5 (p=0.020). It was significantly commoner in eldetly patients (p=0.047) but
not significantly different between males and females(p=0.188).

Conclusion: Malnutrition is common in pre-dialysis CKD patients even in early CKD stages. Prevalence of malnutrition
increases with worsening kidney function and increasing age.
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Introduction

Chronic kidney disease has become a public health
problem globally due to its increasing incidence, asso-
ciated morbidity and mortality.! Cardiovascular disease
(CVD) is the leading cause of hospitalization and death
in CKD patients at all stages.” Hyperuricaemia , malnu-
trition-inflammation complex, hyperhomocystinaemia,
calcium and phosphate abnormalities have been recog-
nized as significant contributors to this cardiovascular
burden.’ Despite the established awareness of their high
cardiovascular risk, CKD patients still have inadequate
risk factor assessment, modification and intervention.*

Malnutrition is a state of decreased body pool of protein
with or without fat depletion caused at least partly by
inadequate nutrient intake relative to nutrient demand
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and/ or improved by nutritional repletion® There is a
strong relationship between malnutrition, inflammation
and atherosclerosis in CKD, hence the term malnutri-
tion-inflammation complex. It has been reported that
the rapid atherosclerosis that occurs in advanced CKD
is mediated by synergism of different mechanisms such
as inflammation, malnutrition, oxidative stress and ge-
netic components.®’
mation and hypoalbuminaemia are considered a part of

This complex involving inflam-

emerging (non-traditional) cardiovascular risk factors
in CKD that contributes to cardiovascular disease, mot-
tality and rapid progression to end stage renal disease
(ESRD).>®

Malnutrition is one of the common features of chronic
kidney disease (CKD), although not usually diagnosed.
The prevalence of malnutrition in previous studies var-
ied between 28-65% depending on criteria used in di-
agnosis.”? Majority of previous studies on malnutri-
tion were carried out in end stage renal disease (ESRD)
patients who were already on renal replacement therapy
(RRT) with only a few in pre-dialysis ESRD patients.
The causes of malnutrition in CKD are multi-factorial
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and include reduced food intake due to effect of ure-
mia, reduced absorption of nutrients from oedematous
gut, metabolic acidosis, increased protein loss during di-
alysis especially peritoneal dialysis, inflammation, oxida-
tive stress, carbonyl stress and hormonal disorders.'*"”

There are various nutritional indicators that could be
used in assessing malnutrition in CKD either solely
or in combination. Debates on the best mode of as-
sessment of nutritional status in CKD patients is still
on-going, but it is recommended that nutritional status
be assessed with a combination of valid, complimenta-
ry measures rather than any single measure alone."
Markers of nutritional status have been reported to be
predictors of mortality in CKD patients.'”* Early eval-
uation of pre-dialysis CKD patients for malnutrition,
paying more attention to their diet, correcting metabol-
ic disorders like acidosis may help mitigate development
of cardiovascular disease, CKD progression and signif-
icantly reduce mortality before and after commence-
ment of renal replacement therapy.

We set out to determine the prevalence and pattern of
malnutrition in relation to age, gender, aetiology and
severity of CKD among pre-dialysis CKD patients at-
tending a teaching hospital in Southern Nigeria. This
study adds to the body of knowledge on malnutrition
in CKD because pre-dialysis patients at various stages
of CKD were studied and not just ESRD. There is also
a paucity of studies on malnutrition among CKD pa-
tients in Nigeria.

Methodology

The Renal Unit, Department of Internal Medicine of
the hospital receives referral from within and outside
the state of location. An average of 12 newly diagnosed
CKD patients are seen in the Unit monthly while about
half this number commence maintenance haemodial-
ysis monthly.

This was a case control study spanning over a 2-year
period (September 2011 to August 2013) that involved
120 consecutive pre-dialysis CKD patients and 40 age
matched controls. Sample size was derived using the
Fleiss formula for case-control study using the follow-
ing information:*

Confidence interval = 95%, power of study = 80%, ra-
tio of cases to control of 3:1, percentage of control

exposed: 14.3%> and percentage of cases exposed:
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43.2%.* This formula gave a minimum sample size of
93 for cases and 31 for control.

Ethical approval was obtained from the hospital ethics
committee on research and informed consent was ob-
tained from participants.

Inclusion criteria for CKD subjects was: adults aged
= 18 years, patients with CKD stages 1-5 yet to com-
mence dialysis and those who consented to participate
in the study. CKD patients already on dialysis therapy,
those infected with HIV, hepatitis B virus or hepatitis
C virus, those with chronic liver disease and those on
statins was excluded from the study. Inclusion criteria
for control subjects were adults aged =18 years with
normal renal function, absence of chronic liver disease,
negative hepatitis B, hepatitis C and HIV status and not
being on lipid lowering medications.

Demographic information including age and gender of
participants was obtained. Patients and control subjects
were interviewed, physically examined, investigated
and aetiology of renal disease determined. Weight was
measured using a weighing scale with subjects wearing
light clothing, Height was measured using a stadiome-
ter to the nearest centimeter with subjects not wearing
shoes. The body mass index (BMI) was calculated using
the formula; Weight / (Height)* (kg/m?* . About 10mls
of venous blood after an 8 hour fast was obtained from
patients to perform biochemical tests which included
serum albumin, serum creatinine and fasting serum
lipids. Glomerular filtration rate was estimated using
CockcroftGault formula which has been previously val-
idated in Nigerians.”’

(140- Age in years) x weight (kg) x 0.85 (for females)

72 x serum creatinine (mg/dl)

Definition of variables

Estimated GFR was used to stage CKD as stage 1
(GFR of = 90 mls/min with evidence of kidney dam-
age), stage 2 (GFR of 60-89 mls/min with evidence of
kidney damage ), stage 3 (GFR of 59-30 mls/min with
or without evidence of kidney damage ), stage 4 (GFR
of 15-29 mls/ min with or without evidence of kidney
damage) and stage 5 (GFR < 15mls/min with or with-
out evidence of kidney damage).”® Malnutrition was
defined in this study as any or a combination of these:
serum albumin< 3.5g/1”, total cholesterol <150mg/
dl® and BMI < 18.5 kg/m?**
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Data analysis

Data generated was entered and analysed using the sta-
tistical package for social sciences (SPSS) version 17.0.
Results were presented in tabular form. Continuous
variables were presented as means and standard devia-
tion. Discrete variables were presented as percentages.
Chi-square test was used to determine the significant
associations between categorical variables while chi-
square with trend was used where categorical variables
were ordinal. Student t-test was used to compare mean
values of the sub-groups. P values < 0.05 were consid-
ered significant.

Results

A hundred and twenty CKD patients were recruited
during the period of study, consisting of 76 males and
44 females. Forty aged matched healthy adults consist-
ing of 25 males and 15 females were also recruited as
control subjects. Most of the CKD subjects were below
05 years of age with only 23(19.2%) aged 65 years and
above. Hypertensive nephropathy was the commonest
aetiology of CKD and accounted for 36.7% of patients.
Majority of the CKD patients were in stages 3 and 4;
accounting for 78.4% of CKD patients. (See table 1)

Table 1: Characteristics of Study Population

Parameter CKD group (N=120) Control group (N=40) P-value
n (%) n (%)

Gender

Male 76 (63.3) 25(62.5) 0.908

Female 44 (36.7) 15(37.5)

Age

<6Syears 97 (80.8) 32(80) 0.908

=65 years 23 (19.2) 8(20)

Diagnosis

CGN 33 (27.5)

Hypertensive nephropathy 44 (36.7)

Diabetic nephropathy 36 (30.0)

Others 7(5.8)

CKD stages

1 0 (0)

2 13 (10.8)

3 50 (41.7)

4 44 (36.7)

5 13 (10.8)

BMI (body mass index), CGN(chronic glomerulonephritis)

The mean age of CKD patients and controls were
48.8%10.6 years and 45.0114.9 years respectively. CKD
patients had significantly higher mean systolic BP, di-
astolic BP and serum creatinine compared to control
subjects while estimated GFR and serum albumin was
significantly lower in the CKD group compared to the
control group. However, mean age and BMI were not
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significantly different between the CKD and control
groups. A higher proportion of CKD patients had hy-
poalbuminaemia and low BMI compared to control
subjects but the prevalence of hypocholesterolaemia
was similar in both groups. The prevalence of malnutri-
tion in the CKD subjects was 46.7% which was signifi-
cantly higher than 27.5% observed in the control group
(p=0.033). (See table 2).
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Table 2: Comparison of parameters between CKD patients and

control subjects

Parameters CKD (N=120)
Mean+Sd/n(%)
Age(years) 48.77+16.60
Systolic BP(mmHg) 163.45+£28.57
Diastolic BP(mmHg) 97.09+19.70
BMI(kg/m2) 24.75+4.86
Serum total cholesterol(mg/dl) 178.66+42.06
Serum albumin(g/dl) 37.97+7.55
Serum creatinine (mg/dl) 3.06+1.58
Estimated GFR(mls/min) 31.03+16.04
Hypoalbuminaemia 27 (22.5)
Hypocholesterolaemia 32(26.7)
Low BMI 6(5)
Malnourished 56(46.7)

Controls (N=40) P value
Mean£Sd/n(%)

45.00+14.90 0.205
125.95+£17.27 <0.001
80.28+10.91 <0.001
26.10+3.82 0.113
177.19+44.19 0.911
46.37+8.03 <0.001
0.92+0.23 <0.001
105.89+42.71 <0.001
0(0) 0.002
11(27.5) 0.920
0(0) 0.337
11(27.5) 0.033

BP (blood pressure), BMI (body mass index), GFR (glomerular filtration rate). Low BMI
defined as BMI<18.5kg/m’. Malnourished defined as any or a combination of
these: hypoalbuminaemia, low BMI and hypocholesterolaemia

The prevalence of malnutrition was significantly higher
in patients = 65years of age compared to those aged
less than 65 years (p=0.047). There was a significant in-
crease in prevalence of malnutrition across CKD stages
2 to 5 from 30.8% to 69.2% (p=0.020). There was no
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significant observed difference in the proportions of
patients with malnutrition based on gender. Prevalence
of malnutrition was highest in patients with hyperten-
sive nephropathy compared to those with other aetiol-
ogies but this difference did not reach statistical signifi-
cance (See table 3).
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Table 3: Pattern of Malnutrition according to age group, gender, stage
and aetiology of CKD

Age group

<65years 41(42.3)

265 years 15(65.2)

Gender

Male 24(54.5)

Female 32(42.1)

CKD stage

2 4(30.8)

3 19(38)

4 24(54.5)

5 9(69.2)

Aetiology

Diabetic nephropathy 15(41.7)

Hypertension 23(52.3)

CGN 15(45.5)

Others 3(42.9)
Discussion

The prevalence of malnutrition in pre-dialysis CKD pa-
tients in this study was 46.7% which was significantly
higher than 25.7% observed in controls with normal
renal function. The prevalence of malnutrition in pre-
vious reports vatied widely between 28-65%."" This is
due to differences in these studies in terms of criteria
used in diagnosis and study subjects whether they were
on maintenance dialysis or not.

Prakash et al studied pre-dialysis patients in India and
found a high prevalence of 65%." This high prevalence
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56(57.7)
8(34.8)

0.047

20(45.5) 0.188

44(57.9)

9(69.2)

31(62) 0.020

20(45.5)

4(30.8)

21(58.3)

21(47.7) 0.807

18(54.5)

4(57.1)

compared to findings in the index study could be ex-
plained thus. Firstly, only patients in stage 5 CKD who
are expected to have more severe disease, were studied
while we looked at patients with all stages of CKD. Sec-
ondly, more tools for nutritional assessment were used
including subjective global assessment (SGA) and skin
triceps thickness compared to tools used in our study.
Kadiri et al in Morocco found 29% prevalence of mal-
' This low
prevalence compared to findings in our study could be

nutrition among patients on haemodialysis.

because only BMI was used to assess the patients for
malnutrition.
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This study also showed that malnutrition starts early in
CKD and progressively increases across CKD stages 2
to 5. This was similar to other reports both in paediatric
and adult CKD subjects.”** As renal function declines,
anorexia, loss of appetite, reduced food intake, vom-
iting, diarrhea become more prominent symptoms in
these patients, hence predisposing them to malnutrition.
This also tends to be worsened by the dietary restriction
placed on these patients coupled with inadequate nu-
tritional status monitoring.” The effect of hormonal
imbalance has been reported to contribute significantly
to malnutrition in the latter stages of CKD.”

Malnutrition was significantly higher in elderly CKD
patients compared to younger and middle aged patients
in this study. This finding was similar to previous re-
ports.'"'* This pattern is not surprising because aging is
associated with malnutrition in the elderly even without
CKD.* Decline in growth hormone and insulin growth
factor-1, accumulation of free radicals, reduced immu-
nity and chronic inflammation that occur with aging are
factors contributing to malnutrition in elderly CKD pa-

tients.>>3¢

Malnutrition was commoner in males compared to fe-
males in CKD subjects in this study though this was not
statistically significant, similar to the report by Tayyem
et al.” There has been observation that loss of muscle
mass and protein depletion is higher in male CKD pa-
tients, though the reason is not well understood.”® Mal-
nutrition was highest in patients with hypertensive ne-
phropathy compared to other aetiologies, even though
diabetes mellitus is an established tisk factor for malnu-
trition in CKD.

The consequences of malnutrition include reduced
quality of life, sleep disorder, depression, erythropoi-
etin hyporesponsiveness, increased susceptibility to in-
fections and aggravation of heart failure.”** There is
therefore, justification to incorporate nutritional assess-
ment as part of managing CKD patients even in early
stages as this study showed that malnutrition starts early
in the course of CKD.

Whether nutritional interventions improve nutritional
status and reduce cardiovascular complications is still a
subject of debate. Supplementation of low protein diet
in pre-dialysis CKD patients also reduced nitrogeneous
product retention, acid-base imbalance, delayed initia-
tion of RRT and preserved nutritional status in these
patients.”
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Limitation of study

Subjective global assessment was not used in this study
as part of the diagnostic stool for malnutrition, however
it was reported that serum albumin correlated well with
SGA scores in the diagnosis of malnutrition in CKD
patients.* This was a cross-sectional study, hence the
long term effect of malnutrition on mortality in these
patients could not be ascertained. The ratio of cases to
control used in this study was 3:1 due to limitation of
funds because this study was self- sponsored.

Conclusion

Malnutrition is common in pre-dialysis CKD patients
even in early stages. The prevalence of malnutrition in-
creases with increasing age and worsening kidney func-
tion. Nutritional status should be assessed early and
regularly in these patients.
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