
September 2015  Vol. 4, No. 2  Postgraduate Medical Journal of Ghana 

 

Corresponding Author: Frank B. Micah 
Komfo Anokye Teaching Hospital, 
 P. O. Box 1934, Kumasi. 
Tel: 00233 244135972 
Email Address: fbmicah@hotmail.com  
Conflict of Interest: None declared 

THE ASSOCIATION BETWEEN CHRONIC KIDNEY DISEASE, HYPERURICAEMIA  
AND PROTEINURIA IN ADULT PATIENTS ATTENDING OUTPATIENT CLINICS IN 

BANJUL, THE GAMBIA 
 

Nkum BC1, Micah FB1, Eghan BA1, Ankrah TC1, Nyan O2  
1Department of Medicine, School of Medical Sciences, Kwame Nkrumah University of Science and Technology, 

Kumasi, Ghana, 2Department of Medicine, Edward Francis Small Teaching Hospital, The Gambia, 2Medical 
Research Council Laboratories, Fajara, The Gambia 

Abstract 

Background: Chronic kidney disease (CKD) is 
manifested by irreversible worsening renal function 
and is associated with proteinuria and hyperuricaemia. 
Objective: To determine the prevalence of CKD, 
hyperuricaemia and proteinuria and explore the 
relationship between CKD, hyperuricaemia and 
proteinuria among outpatients in Banjul, The Gambia. 
Design: Prospective cross-sectional study 
Setting: Outpatient clinics of Edward Francis Small 
Teaching Hospital and Medical Research Council 
Laboratories in Banjul. 
Methods: Two hundred and eight consecutive patients 
with hypertension on treatment and 108 non-
hypertensive patients aged over 25years were enrolled. 
A questionnaire was filled and anthropometric 
measurements were taken. An oral glucose tolerance 
test was done. Serum uric acid and creatinine were 
determined from venous blood samples and proteinuria 
was determined by urine dipsticks. The estimated 
glomerular filtration rate (GFR) was calculated using 

the Cockcroft and Gault equation. CKD was defined 
and classified by The National Kidney Foundation’s 
Kidney Diseases Outcomes Quality Initiative 
guidelines. 
Results: The results of 300 participants were included 
in this analysis. The prevalence of hyperuricaemia was 
36%, proteinuria 25% and CKD 41% (10.7% of 
participants had Stage 1, 6.7% Stage 2, 21.7% Stage 3, 
1.3% Stage 4 and 0.3% Stage 5). The mean uric acid 
was 0.33 (0.13) mmol/L, mean creatinine 88.1 (54.1) 
μmol/L and mean GFR was 103.2 (80.2) ml/min/1.73 
m2 .There was a strong and significant association 
between hyperuricaemia, proteinuria and CKD among 
these participants before and even after controlling for 
age, sex, hypertension and diabetes mellitus. 
Conclusion: The prevalence of CKD, hyperuricaemia 
and proteinuria in patients attending clinics in Banjul 
was high. There was a strong and significant 
association between CKD, hyperuricaemia and 
proteinuria. 
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Introduction 

Chronic kidney disease (CKD) is one of the major 
causes of mortality and morbidity in the developing as 
well as the developed world1-4. The incidence and 
prevalence of CKD is on the increase and this is 
especially as a result of the epidemic of hypertension 
and type II diabetes mellitus (DM) which is occurring 
worldwide and is consequently fueling this increase5,6. 
There is therefore the need for increased screening and 
early detection of renal disease generally but especially 
among hypertensive and DM patients. This is 
especially crucial in sub-Saharan Africa where there 
are very few facilities for treatment of CKD and 
treatment costs are prohibitive7,8. The current 
guidelines recommend screening for CKD using the 
estimated glomerular filtration rate (GFR) after 

determining serum creatinine levels9. 
CKD is defined as irreversible, substantial and 

long-standing loss of renal function. Albuminuria 
defined as urine albumin-creatinine ratio ≥30 mg/g, is a 
diagnostic component of CKD10. This is particularly in 
diabetic nephropathy which in the incipient phase is 
characterised by microalbuminuria (30-300 mg/day) 
and is followed by the phase of overt proteinuria (>300 
mg/day). In DM patients, microalbuminuria is now 
known as the earliest marker of diabetic nephropathy 
and is currently the recommended screening test11. In 
hypertensive patients with and without DM, 
microalbuminuria is a risk factor for hypertensive 
target end organ damage including kidney disease and 
is associated with progression to end-stage renal 
disease12. Microalbuminuria is also a marker of 
increased risk for the development of hypertension in 
normotensives13. CKD is thus associated with 
proteinuria and examining urine for protein is 
important in screening for CKD. 

Hyperuricaemia is associated with confirmed risk 
factors for CKD such as DM, hypertension and 
metabolic syndrome14. Severe renal failure of any 
aetiology may be associated with hyperuricaemia and 
may in the rare instance result in gout. In certain 
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instances the severe renal failure is the cause of the 
hyperuricaemia while the reverse is also true in other 
instances. There are some studies which have shown an 
association between hyperuricaemia and CKD while 
others have demonstrated otherwise. Wang et al found 
hyperuricaemia to be a risk factor for CKD in a cohort 
study involving 94,422 Taiwanese participants14. In 
another Taiwanese study See et al found only a weak 
association between hyperuricaemia and renal function 
while hyperuricaemia was strongly associated with 
metabolic syndrome15. The prevalence of gout has been 
shown to increase with progressing stages of CKD in 
the US population from National Health and Nutrition 
Examination Surveys data16. 

There are very few published studies on renal 
function, CKD, uric acid and urine protein in The 
Gambia. From a 1996-97 community study conducted 
in Banjul and Farafenni, van der Sande et al reported 
mean uric acid and creatinine as well as prevalence of 
high creatinine and uric acid as part of various 
reports17-19. Recently de la Cruz and others have 
reported on 69 terminal CKD patients they screened for 
haemodialysis in Banjul. Mean creatinine for these 
patients was 1425.6 (366.1) μmol/L and 13% had 
proteinuria. 

As part of our study to determine the relationship 
between left ventricular hypertrophy and insulin 
resistance, we determined creatinine, uric acid and 
urine protein in hypertensive and non-hypertensive 
Gambians who were seen at outpatient clinics20,21. Our 
main objective for this current study was to determine 
the prevalence of CKD, hyperuricaemia and proteinuria 
and also explore the relationship between CKD, 
hyperuricaemia and proteinuria among patients 
attending outpatient clinics in Banjul, The Gambia. 
 
Materials and Methods 
This was a prospective cross sectional study conducted 
from January to May 2000. The participants were 
recruited from the Edward Francis Small Teaching 
Hospital (EFSTH), Banjul and Medical Research 
Council (MRC) Laboratories, Fajara, The Gambia. 
Patients with systemic hypertension who were seen at 
the hypertension clinic of EFSTH were consecutively 
recruited into the study. At the Gate Clinic of the MRC 
Laboratories, patients who reported with minor 
infectious diseases who had no cardiovascular disease 
or DM who in addition did not have hypertension were 
recruited as the non-hypertensives. The exclusion 
criteria for this study were severe inter-current 
illnesses, systemic or metabolic diseases, 
cardiovascular disease (excluding hypertension) or 
labile hypertension and morbid obesity (BMI > 35 kg / 
m2). Known cases of DM were excluded from the study 
but those who were diagnosed after undergoing an oral 
glucose tolerance test (OGTT) were included. 

A field worker administered a questionnaire using 
the appropriate local language and this was followed 

by a physical examination undertaken by one 
physician. The weight of participants wearing light 
clothes and without footwear was measured using an 
electric scale (Secca r 770, CMS London). Height was 
measured to the nearest 0.5 cm after participants have 
removed their footwear and head gear or cap using 
standardised stadiometers. A plastic tape measure was 
used to record hip and waist circumferences to the 
nearest 0.5 cm. The blood pressure was measured on 
the left arm using a digital blood pressure machine 
(Omron r HOM – 705 CP, Japan). Three readings were 
taken and the mean of the later two readings was used 
in the analysis22. 

The participants after recruitment reported back 
the following morning after an overnight fast for urine 
examination, blood sampling, electrocardiogram and 
echocardiogram. The patient first collected about 10 to 
20mls of urine in a sterile wide-necked leak proof urine 
specimen container. This was immediately tested for 
urine protein with Albustix urine dipsticks (Bayer AG, 
Germany). The results were read and recorded as no 
proteinuria, 1+ proteinuria, 2+ proteinuria or 3+ 
proteinuria. Venous blood samples were then collected 
and analysed for uric acid and creatinine at the MRC 
Biochemistry Laboratory using a centrifugal 
biochemical analyzer (Cobas Fara, Roche, UK). 
Afterwards an OGTT was performed utilising 75g 
anhydrous glucose in 300 - 350 ml of water. The 
glucose levels on a fasting, 30 min and 120 min 
samples were determined immediately upon taking the 
samples using a Haemocue analyser (Haemocue AB, 
Sweden). The complete results of the OGTT is in the 
process of being reported in another article but the 
results were used in classifying the participants into 
those with and without DM. 

The following definitions were adopted for this 
study. Hypertension was defined as systolic blood 
pressure  140 and / or diastolic blood pressure   
90.mmHg in subjects who are not taking 
antihypertensive medication23. Overall Obesity was 
defined as Body Mass Index (BMI) 30 kg / m2 while 
Central Obesity or High Waist Hip Ratio (WHR) was 
defined as WHR > 0.9 for males and > 0.8 for 
females24. And DM was defined as fasting venous 
plasma glucose (FPG)  7.0 mmol/L and or 2h post 
glucose capillary whole blood  11.1 mmol/L25,26. 
Hyperuricaemia was defined as uric acid level  0.36 
mmol/L in females and  0.42 mmol/L for males27. 
Proteinuria was defined as any proteinuria on urine 
dipstick and this included 1+ proteinuria, 2+ 
proteinuria and 3+ proteinuria. 

The estimated glomerular filtration rate (GFR) was 
calculated using the Cockcroft and Gault equation; 
GFR (ml/min/1.73 m2) = 1.23 (140 - age) x weight (kg) 
/ Plasma creatinine (μmol/l) for males and GFR 
(ml/min/1.73 m2) = 1.04 (140 - age) x weight (kg) 
/Plasma creatinine (μmol/l) for females28. The National 
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Kidney Foundation’s Kidney Diseases Outcomes 
Quality Initiative (NKF KDOQI) guidelines were used 
in defining and classifying CKD. This classification is 
based on GFR and the presence or absence of kidney 
damage. The reduced GFR and or kidney damage must 
be present for more than 90 days to establish 
chronicity. In the absence of past data on GFR or 
markers of kidney damage, chronicity is inferred from 
clinical presumption of kidney disease for more than 3 
months. Based on this assumption CKD was classified 
into Stage 1 GFR > 90 ml/min/1.73 m2 and 
albuminuria, Stage 2 GFR 60 - 89 ml/min/1.73 m2 and 
albuminuria, Stage 3 GFR 30 - 59 ml/min/1.73 m2, 
Stage 4  GFR 15 - 29 ml/min/1.73 m2 and Stage 5 GFR 
< 15 ml/min/1.73 m2 29. 

The data was analysed using Stata version 8.0 
statistical package and Microsoft Excel 2007. The 
mean and standard deviation were calculated for 
continuous variables, and were compared using the 
Student t-test. Percentages were calculated for discrete 
variables and these were compared using Pearson Chi-
square test. The participants were classified further into 
normotensives with and without DM and hypertensives 
with and without DM and these four subgroups were 
captioned as the clinical group. CKD was classified 
into stage1 to stage 5 and proteinuria into four 
subgroups (Group 0 – No proteinuria, Group 1 – 1+ 
proteinuria, Group 2 – 2+ proteinuria and Group 3 – 3+ 
proteinuria). One-way analysis of variance was used in 
the analysis of the continuous variables in the different 
subgroups of the clinical group, CKD and proteinuria. 
The results of FPG, GFR and creatinine were not 
normally distributed so a logarithmic transformation 
was done and this was used in all further analysis using 
univariate and multivariate linear and logistic 
regression. For the purpose of logistic regression 
analysis proteinuria was reclassified into two 
subgroups, no proteinuria and any proteinuria. P-values 
of less than 0.05 were taken as statistically significant. 

The study was approved by The Gambia 
Government / MRC Ethical Committee. All the 
participants gave a formal consent by signing or thumb 
printing an informed consent form after careful 
consideration and explanation. 

 
Results 

From outpatient clinics 208 consecutive patients 
(138 females) with systemic hypertension on treatment 
and 108 non-hypertensive patients (69 females) were 
enrolled for our initial study20,21 but only 300 (194 
hypertension, 198 females) of these patients were 
included in this analysis. Ten participants had no 
results for both creatinine and uric acid while 6 had no 
urine protein results and were therefore excluded from 
the analysis. The mean (± standard deviation (sd)) age 
of the participants was 53.5 (12.0) years. Table 1 show 
the characteristics of hypertension and normotensive 
patients.  

Table 1: The clinical characteristics of the 
participants 
 Hyper-

tension 
(n=194) 

Normal 
(n=106) 

All 
(n=300) 

P 

Parameter     
 Number 

(%) 
Number 
(%) 

Number 
(%) 

 

Sex     
Male 63 (32.5) 39 (36.8) 102 

(34.0) 
0.45 

Female 131 
(67.5) 

67 (63.2) 198 
(66.0) 

0.45 

Age range 
(years) 

27 – 85 30 – 80 27 - 85  

BMI  30 60 (30.9) 18 (17.0) 78 (26.0) < 0.01 
High 
WHR 

153 
(78.9) 

62 (58.5) 215 
(71.7) 

< 0.001 

DM 35 (18.0) 8 (7.6) 43 (14.3) 0.01 
     
 Mean±sd Mean±sd Mean±sd  
Age 
(years) 

55.2 
(11.6) 

50.5 
(12.1) 

53.5 
(12.0) 

< 0.01 

Weight 
(kg) 

73.5 
(16.2) 

66.3 
(13.3) 

71.0 
(15.6) 

< 0.001 

Height 
(m) 

1.64 
(0.08) 

1.65 
(0.09) 

1.64 
(0.08) 

0.44 

BMI 
(kg/m2) 

27.5 
(6.2) 

24.6 
(5.4) 

26.5 
(6.1) 

< 0.001 

Waist 
circum-
ference 
(cm) 

95.4 
(12.5) 

87.8 
(11.9) 

92.7 
(12.8) 

< 
0.0001 

Hip 
circum-
ference 
(cm) 

106.9 
(12.8) 

103.2 
(12.0) 

105.6 
(12.6) 

0.02 

Waist-Hip 
ratio  

0.89 
(0.06) 

0.85 
(0.07) 

0.88 
(0.06) 

< 
0.0001 

SBP 
(mmHg) 

147.9 
(27.1) 

115.9 
(13.1) 

136.6 
(27.7) 

< 
0.0001 

DBP 
(mmHg) 

88.8 
(13.5) 

72.0 
(8.4) 

82.9 
(14.4) 

< 
0.0001 

 
They were similar in the proportion of males and 

females but there were significant differences in all the 
other parameters with the hypertension patients having 
significantly higher values. Mean FPG was 5.7 (2.4) 
mmol/L, mean uric acid 0.33 (0.13) mmol/L, mean 
creatinine 88.1 (54.1) μmol/L and mean GFR was 
103.2 (80.2) ml/min/1.73 m2 (Table 2). Mean FPG was 
similar in the normal and hypertension groups while it 
was significantly higher in the DM and DM - 
hypertension groups. There were significant 
differences in the mean uric acid in the different 
clinical groups, the highest in the DM - hypertension 
group and the lowest in the normal group. The 
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differences in creatinine and GFR in the clinical groups 
were not statistically significant. 

Table 3 shows the GFR group of participants by 
the degree of proteinuria. There were no significant 
differences in the various GFR groups except the 30 – 
59 ml/min/1.73 m2 which included the only 2 
participants with proteinuria of 3+. In the GFR group 
of > 90 ml/min/1.73 m2, there were 28 participants with 
proteinuria of 1+ and 4 participants with 2+ and these 
32 (10.7%) were classified as CKD stage 1 while in the 
60 – 89 ml/min/1.73 m2 group there were 16 
participants with proteinuria 1+ and 4 with 2+ (20 
(6.7%)) who were classified as CKD stage 2. Sixty five 
(21.7%) participants were classified as CKD stage 3, 4 
(1.3%) as CKD stage 4 and 1 (0.3%) as CKD stage 5. 
Overall 122 (40.7%) of the study population had CKD. 
One hundred and seven (35.7%) of participants had 
hyperuricaemia and 76 (25.3%) had some degree of 
proteinuria. Table 4 shows that the patients with 
hypertension with and without DM had significantly 
higher prevalence of hyperuricaemia. There were no 
significant differences in the prevalence of CKD in the 
different clinical groups while proteinuria was 
significantly common in the hypertension and DM - 
hypertension groups. The 4 participants with stage 4 
and the single participant with stage 5 CKD were all 
hypertension patients. From Table 5 there were several 
significant associations between the various variables.  
The clinical group was significantly associated with 
hyperuricaemia, uric acid and proteinuria but not with 
CKD, creatinine and GFR.  

Hyperuricaemia was significantly associated with 
CKD, creatinine and GFR but not with proteinuria. 
CKD was associated with proteinuria and uric acid 
while proteinuria was significantly associated with uric 
acid and creatinine but not with GFR. 

The results from the univariate linear regression 
analysis (Table 6) were similar but not identical to the 
results from Table 5. There were significant association 
between uric acid and proteinuria, log of creatinine and 
log of GFR. Log of creatinine and log of GFR were 
both significantly associated with proteinuria, 
hyperuricaemia and uric acid. All these associations 
were still significant after controlling for age, sex, 
hypertension and DM in multivariate analysis (Table 
7). Table 8 shows the results of univariate logistic 
regression analysis with proteinuria and 
hyperuricaemia as the outcome variables. Proteinuria 
was significantly associated with uric acid, log of 
creatinine and log of GFR but the relationship with 
hyperuricaemia was not up to statistical significance. 
There were significant association between 
hyperuricaemia and log of creatinine and log of GFR 
but the association with proteinuria was not statistically 
significant. After controlling for age, sex, hypertension 
and DM, the association between proteinuria and both 
uric acid and hyperuricaemia were not significant. The 
association between proteinuria and log of creatinine 
and log of GFR on one hand and the association 
between hyperuricaemia and log of creatinine and log 
of GFR on the other hand were both significant in 
multivariate analysis. 

 

Table 2: Mean FPG, uric acid, creatinine and GFR by clinical group 

 Normal 
(n=98) 

DM (n=8) Hypertension 
(n=159) 

DM-Hypertension 
(n=35) 

All (n=300) P 

FPG (mmol/L) 5.1 (0.6) 12.4 (9.4) 5.2 (0.7) 8.0 (3.3) 5.7 (2.4) < 0.0001 
Uric Acid 
(mmol/L) 

0.29 (0.09) 0.35 (0.16) 0.35 (0.13) 0.39 (0.18) 0.33 (0.13) < 0.001 

Creatinine 
(μmol/L) 

80.4 (19.6) 89.9 (22.4) 92.3 (64.1) 90.5 (72.3) 88.1 (54.1) 0.39 

GFR 
(ml/min/1.73 
m2) 

90.4 (32.1) 86.0 (31.5) 107.3 (99.7) 124.6 (78.0) 103.2 (80.2) 0.12 

Table 3: GFR group by proteinuria 

       Proteinuria 
GFR  
 

0 (n=224) 1+ (n=62) 2+ (n=12) 3+ (n=2) All (n=300) P 

> 90 116 (51.8) 28 (45.2) 4 (33.3) 0 (0) 148 (49.3) 0.25 
60 - 89 62 (27.7) 16 (25.8) 4 (33.3) 0 (0) 82 (27.3) 0.79 
30 - 59 44 (19.6) 15 (24.2) 4 (33.3) 2 (100.0) 65 (21.7) 0.03 
15 - 29 2 (0.9) 2 (3.2) 0 (0) 0 (0) 4 (1.3) 0.53 
< 15 0 (0) 1 (1.6) 0 (0) 0 (0) 1 (0.3) 0.28 
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Table 4: Prevalence of hyperuricaemia, CKD and proteinuria by clinical group 
 
 Normal 

(n=98) 
DM 
(n=8) 

Hypertension 
(n=159) 

DM+ 
Hypertension 
(n=35) 

All (n=300) P 

Hyperuricaemia 14 (14.3) 3 (37.5) 74 (46.5) 16 (45.7) 107 (35.7) < 0.001 
CKD       
Stage 1 4 (4.1) 0 (0.0) 20 (12.6) 8 (22.9) 32 (10.7) 0.10 
Stage 2 5 (5.1) 0 (0.0) 11 (6.9) 4 (11.4) 20 (6.7) 0.52 
Stage 3 17 (17.4) 3 (37.5) 39 (24.5) 6 (17.1) 65 (21.7) 0.33 
Stage 4 0 (0) 0 (0) 3 (1.9) 1 (2.9) 4 (1.3) 0.49 
Stage 5 0 (0) 0 (0) 1 (0.6) 0 (0) 1 (0.3) 0.83 
All Stages 26 (26.5) 3 (37.5) 74 (46.5) 19 (54.3) 122 (40.7) < 0.01 
Proteinuria       
0 87 (88.8) 8 (100) 110 (69.2) 19 (54.3) 224 (74.7) < 0.0001 
1 9 (9.2) 0 (0) 40 (25.2) 13 (37.1) 62 (20.7) < 0.001 
2 2 (2.0) 0 (0) 7 (4.4) 3 (8.6) 12 (4.0) 0.35 
3 0 (0) 0 (0) 2 (1.3) 0 (0) 2 (0.7) 0.62 
 
 
Table 5: The association between clinical group, hyperuricaemia, CKD and proteinuria and various variables 
 
 Clinical Group Hyperuricaemia CKD Proteinuria 
 P P P P 
Sex 0.24 ( 2) 0.88 ( 2) < 0.001 ( 2) 0.39 ( 2) 
BMI  30 0.02 ( 2) 0.30 ( 2) 0.03 ( 2) 0.49 ( 2) 
High WHR < 0.01 ( 2) 0.86 ( 2) < 0.01 ( 2) 0.35 ( 2) 
Hypertension N/A < 0.001 ( 2) < 0.01 ( 2) < 0.001 ( 2) 
DM N/A 0.21 ( 2) 0.42 ( 2) 0.20 ( 2) 
Clinical group N/A < 0.001 ( 2) 0.07 ( 2) < 0.01 ( 2) 
Hyperuricaemia < 0.001 ( 2) N/A < 0.001 ( 2) 0.07 ( 2) 
CKD 0.07 ( 2) < 0.001 ( 2) N/A < 0.001 ( 2) 
Proteinuria < 0.01 ( 2) 0.07 ( 2) < 0.001 ( 2) N/A 
Age < 0.01 (F) 0.03 (t) < 0.001 (F) 0.03 (F) 
Weight  < 0.001 (F) < 0.001 (t) < 0.0001 (F) 0.22 (F) 
Height 0.72 (F) 0.60 (t) 0.10 (F) 0.06 (F) 
BMI < 0.001 (F) < 0.01 (t) < 0.0001 (F) 0.08 (F) 
Waist circumference < 0.0001 (F) < 0.001 (t) < 0.0001 (F) 0.09 (F) 
Hip circumference 0.02 (F) < 0.01 (t) < 0.0001 (F) 0.16 (F) 
Waist-Hip ratio < 0.0001 (F) 0.04 (t) 0.96 (F) 0.41 (F) 
SBP < 0.0001 (F) < 0.001 (t) < 0.001 (F) < 0.0001 (F) 
DBP < 0.0001 (F) < 0.01 (t) 0.02 (F) < 0.0001 (F) 
FPG < 0.0001 (F) 0.09 (t) 0.92 (F) 0.80 (F) 
Uric Acid < 0.001 (F) N/A < 0.0001 (F) < 0.01 (F) 
Creatinine 0.39 (F) < 0.0001 (t) < 0.0001 (F) < 0.01 (F) 
GFR 0.12 (F) < 0.001 (t) N/A 0.36 (F) 
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Table 6: Univariate analysis with uric acid, log of creatinine and log of GFR as the outcome variable 
 
 Uric Acid Creatinine GFR 
 r P r P r P 
Sex -0.026 0.10 -0.133 0.02 0.343 < 0.001 

BMI  30 0.029 0.09 -0.030 0.61 0.400 < 0.001 

High WHR -0.006 0.74 -0.113 0.05 0.301 < 0.001 
Hypertension 0.064 < 0.001 0.005 0.93 0.048 0.47 
DM 0.053 0.01 -0.042 0.57 0.141 0.13 
Proteinuria 0.050 < 0.01 0.154 < 0.01 -0.169 0.02 
Hyperuricaemia N/A N/A 0.402 < 0.001 -0.351 < 0.001 
Age 0.002 < 0.001 0.003 0.12 -0.015 < 0.001 
Weight  0.001 < 0.01 -0.002 0.30 0.016 < 0.001 
Height 0.128 0.17 0.261 0.41 -0.138 0.73 
BMI 0.003 0.02 -0.005 0.21 0.039 < 0.001 
Waist circumference 0.002 < 0.01 -0.003 0.13 0.018 < 0.001 
Hip circumference 0.001 0.08 -0.003 0.11 0.020 < 0.001 
Waist-Hip ratio 0.276 0.02 -0.067 0.87 0.262 0.60 
SBP 0.001 < 0.001 0.002 < 0.01 -0.004 < 0.01 
DBP 0.002 < 0.001 0.003 0.07 -0.002 0.41 
FPG 0.070 0.02 0.021 0.84 -0.003 0.98 
Uric Acid N/A N/A 2.288 < 0.001 -2.293 < 0.001 
Creatinine 0.194 < 0.001 N/A N/A N/A N/A 
GFR -0.126 < 0.001 N/A N/A N/A N/A 
 
 
 
Table 7: Multivariate analysis with uric acid, log of creatinine and log of GFR as the outcome variable 
adjusting for age, sex, DM and hypertension 
 
 Uric Acid Creatinine GFR 
 r P r P r P 
Proteinuria 0.033 0.05 0.176 < 0.01 -0.222 < 0.01 
Hyperuricaemia N/A N/A 0.436 < 0.001 -0.373 < 0.001 
Uric acid N/A N/A 2.459 < 0.001 -2.251 < 0.001 
Creatinine 0.191 < 0.001 N/A N/A N/A N/A 
GFR -0.137 < 0.001 N/A N/A N/A N/A 
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Table 8: Univariate analysis with proteinuria and hyperuricaemia as the outcome variable 
 
 Proteinuria Hyperuricaemia 
 OR CI P OR CI P 
Sex 1.48 0.48-2.63 0.18 0.96 0.58-1.58 0.88 
BMI  30 1.22 0.68-2.18 0.50 1.82 1.08-3.09 0.03 
High WHR 1.38 0.75-2.51 0.30 0.95 0.56-1.61 0.86 
Hypertension 4.35 2.18-8.69 < 0.001 4.53 2.51-8.18 < 0.001 
DM 1.95 0.98-3.85 0.06 1.52 0.79-2.93 0.21 
Proteinuria N/A N/A N/A 1.67 0.98-2.85 0.06 
Hyperuricaemia 1.67 0.98-2.85 0.06 N/A N/A N/A 
Age 1.01 0.99-1.03 0.27 1.02 1.00-1.04 0.03 
Weight  1.00 0.98-1.01 0.83 1.03 1.01-1.04 < 0.01 
Height 0.03 0.00-0.73 0.03 2.20 0.12-39.71 0.59 
BMI 1.02 0.98-1.06 0.41 1.07 1.02-1.11 < 0.01 
Waist circumference 1.01 0.99-1.03 0.55 1.03 1.01-1.06 < 0.01 
Hip circumference 1.00 0.98-1.02 0.93 1.03 1.01-1.05 < 0.01 
Waist-Hip ratio 7.58 0.13-443.83 0.33 50.48 1.15-2224.93 0.04 
SBP 1.02 1.01-1.03 < 0.001 1.02 1.01-1.03 < 0.001 

DBP 1.04 1.02-1.06 < 0.001 1.03 1.01-1.05 < 0.01 
FPG 2.16 0.83-5.66 0.12 2.15 0.85-5.47 0.11 
Uric Acid 18.17 2.42-136.53 < 0.01 N/A N/A N/A 
Creatinine 2.21 1.20-4.08 0.01 22.07 8.69-56.05 < 0.001 
GFR 0.57 0.35-0.93 0.02 0.26 0.15-0.44 < 0.001 
 
 
Table 9: Multivariate analysis with proteinuria and hyperuricaemia as the outcome variable adjusting for 
age, sex, DM and hypertension 
 
 Proteinuria Hyperuricaemia 
 OR CI P OR CI P 
Proteinuria N/A N/A N/A 1.17 0.66-2.06 0.59 
Hyperuricaemia 1.18 0.67-2.07 0.57 N/A N/A N/A 
Uric Acid 6.65 0.82-53.94 0.08 N/A N/A N/A 
Creatinine 2.19 1.20-3.99 0.01 26.67 9.73-73.13 < 0.001 
GFR 0.45 0.26-0.78 < 0.01 0.19 0.10-0.36 < 0.001 
 
 
 
Discussion 
This study has shown that the prevalence of 
hyperuricaemia in these participants was 36%, that of 
proteinuria was 25% and CKD 41% though stages 4 
and 5 CKD was only 2%. The mean uric acid was 0.33 
(0.13) mmol/L, mean creatinine 88.1 (54.1) μmol/L 
and mean GFR was 103.2 (80.2) ml/min/1.73 m2 
.There was also a strong and significant association 
between uric acid, proteinuria and CKD among these 
subjects before and even after controlling for age, sex, 
hypertension and DM. 

In the previous Gambian study the following 
results were obtained, mean uric acid 0.32 (0.08) 
mmol/L in urban men, 0.25 (0.07) mmol/L in urban 
women, 0.30 (0.06) mmol/L in rural men and 0.21 
(0.06) mmol/L in rural women. Mean creatinine was 
82.6 (49.8) µmol/L in urban men, 66.0 (37.4) µmol/L 
in urban women, 79.8 (18.6) µmol/L in rural men and 

60.7 (21.4) µmol/L in rural women. The prevalence of 
hyperuricaemia was as follows; 7.4% in urban men, 
8.5% in urban women, 1.4% in rural men and 1.3% in 
rural women while the prevalence of elevated 
creatinine (defined as creatinine ≥90 µmol/L for 
women or ≥100 µmol/L for men) were 15.3%, 8.2%, 
13.0% and 1.4% for urban men, urban women, rural 
men and rural women respectively. These mean levels 
and prevalence levels for the whole population were in 
all instances lower than that of the hypertensives. In the 
hypertensive population mean uric acid was 0.36 (0.10) 
mmol/L in urban men, 0.29 (0.10) mmol/L in urban 
women, 0.35 (0.07) mmol/L in rural men and 0.23 
(0.07) mmol/L in rural women while mean creatinine 
was 95.0 (88.4) µmol/L in urban men, 80.5 (73.4) 
µmol/L in urban women, 95.6 (18.4) µmol/L in rural 
men and 71.8 (32.9) µmol/L in rural women. The 
prevalence of hyperuricaemia among the hypertensives 
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was 18.4%, 28.1%, 6.8% and 6.9% while the 
prevalence of elevated creatinine was 22.2%, 10.9%, 
27.0% and 6.9% for urban men, urban women, rural 
men and rural women respectively17-19. These results 
are similar but not identical to the findings of our 
present study and further comparison by formal 
statistical testing is also not possible. 

Serum uric acid concentration is maintained 
through the synthesis and excretion of urate with 
approximately 70% of uric acid being excreted from 
the kidneys. Creatinine has been shown to have a 
strong influence on uric acid levels by Choe et al.30 
while an independent relationship of creatinine and uric 
acid has been reported by Rathmann and others31. 
Hyperuricaemia has been shown to be an independent 
risk factor for renal dysfunction in the normal 
population as well as in patients with CKD, DM and 
hypertension32-41. In animal studies, hyperuricaemia has 
been shown to be associated with the development of 
mild renal disease which is characterised by mild 
proteinuria42. Other animal studies have also shown 
that hyperuricaemia may not only cause new onset 
renal disease but may worsen already existent renal 
disease39. Clinical studies have demonstrated that 
lowering uric acid in renal disease patients with 
asymptomatic hyperuricaemia with allopurinol led to 
less and slower progression of the renal disease43. 
Other studies have also shown that cessation of 
allopurinol treatment in patients with CKD resulted in 
a significant deterioration of renal function44,45. The 
results of our study have shown this association 
between uric acid and renal function, before and after 
adjusting for age, sex, hypertension and DM.  

Hyperuricaemia therefore has a direct effect on 
renal function and an indirect effect on urine protein 
through its effect on the kidneys. Several studies on 
DM patients have illustrated this relationship between 
hyperuricaemia and proteinuria. In a study of type 2 
DM patients, a significant association was found 
between hyperuricaemia and serum creatinine and 
eGFR. In the same study serum uric acid levels was 
positively correlated to the urinary albumin-creatinine 
ratio and this relationship remained significant after 
adjusting for eGFR46. Tseng also found serum uric acid 
to be independently correlated to urinary albumin-
creatinine ratio in type 2 DM Taiwanese patients34 
while Fukui et al demonstrated the same association in 
Japanese men with type 2 DM47. In Italy Bo et al found 
uric acid to be associated independently with 
macroalbuminuria48 while Bruno et al established this 
independent association with both micro- and 
macroalbuminuria49. In type 1 DM, the level of uric 
acid early in the course of diabetes was demonstrated 
to be independently and significantly associated with 
later development of persistent macroalbuminuria but 
not persistent microalbuminuria37. In our study the 
association between uric acid and proteinuria was 
significant in univariate but not in multivariate analysis 
controlling for age, sex, hypertension and DM. 

Most of these DM studies have also demonstrated 
the relationship between renal function and proteinuria. 
Eghan and others found creatinine and blood urea 
nitrogen to be significantly higher in type 2 DM 
patients with microalbuminuria in Kumasi, Ghana50. In 
Dar es Salaam, Tanzania, Lutale et al found serum 
creatinine to be independently associated with urine 
albumin concentration measured as average albumin 
excretion rate in multiple linear regression analysis51. 
The relationship between microalbuminuria and renal 
function has also been demonstrated in normotensives 
and hypertension patients with hypertensive target end 
organ damage52. There was a significant association 
between renal function and proteinuria in these 
Gambians we studied with urine protein detected with 
urine dipsticks. 

The major strength of our study is that this is one 
of the few renal studies which have been undertaken in 
The Gambia. There has been no previous study in The 
Gambia which sought to determine the relationship 
between renal function, uric acid and proteinuria. This 
study has shown a strong association between renal 
function, proteinuria and uric acid in these participants. 
Potential limitations of this study include the hospital 
based cross sectional design which is fraught with 
biases such as proximity and selection biases. Also 
instead of only measuring urine protein by using urine 
dipsticks the ideal would have been to determine the 
urinary albumin-creatinine ratio or albumin excretion 
rate on a morning urinary sample or a 24-hour urine 
sample. However since this was not the primary 
objective of the original study this was not measured. 
Further, some participants may have produced a first 
morning urine sample since the participants were seen 
early in the morning for the urine examination, but we 
did not inquire to confirm this neither did we take any 
measures to rule out ambulatory or orthostatic 
proteinuria. There is therefore the need generally for 
more cardiovascular studies, preferably large 
community based studies in The Gambia and 
specifically ones that would explore further the 
relationship between renal function, uric acid and 
proteinuria. 
 
Conclusion 
The prevalence of hyperuricaemia, proteinuria and 
CKD was high in The Gambia. There was a significant 
association between renal function, uric acid and 
proteinuria in these participants and this supports the 
suggestion that hyperuricaemia may have a direct 
effect on renal function and therefore indirectly on 
proteinuria. 
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