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S u m m a r y 
Glomerular filtration rate (GFR) as assessed by endogeneous 
creatinine clearance was studied in 46 male and 38 female 
patients with diabetes mellitus (DM). Of these, 44 patients had 
uncomplicated DM (Group I) whilst 40 patients had 
complicated DM (Group II). There were 20 insulin-dependent 
diabetes mellitus ( IDDM) patients in Group I and 5 in Group 
II, and 24 non-insulin dependent diabetes mellitus (NIDDM) 
patients in Group I and 35 in group II. In Group I, 6 IDDM 
and 4 NIDDM patients had supranormal glomerular filtration 
rate (creatinine cleaiance 125 ml/min) and in Group II 1 
IDDM and 6 N D D M patients had supranormal GFR. The pre-
sence of diabetic complications and the mode of therapy of the 
diabetic state did not significantly affect the glomerular 
filtration rate. This concludes that glomerular hyperfiltration 
occurred in both IDDM and NIDDM Nigerian patients. 

R e s u m e 

Le taux de filtration glomerulaire 6valu6 par la disparition de 
creatinine endogdne a 6t6 6tudi6 chez des patients (46 males, 
38 femmelles soufrant de diab£te mellitus (DM). De ceux-ci, 
44 patients, avaient un DM sans complication (Groupe I). 
Cependant , 40 patients pr6sentaient un DM k complication 
(DM plus D M k complication) (Groupe II). II y'avait 20 et 5 
cas de diabetes mellitus insulino-dependant (IDDM) dans les 
groupes I et II respectivement, 24 et 35 cas de diabetes 
mellitus non insulino-ddpendant (NIDDM) dans les groupes 
et II respectivement. Dans le groupe I, 6 patients k IDDM et 
4 patients k N I D D M ont pr6sent6 un taux de filtration 
glomerulaire (GRF) supranormal (disparition de la creatinine 
125 ml/min), dans le groupe II un patient k IDDM et 6 k 
N I D D M ont eut une taux de filtration glomerulaire 
supranormal. La presence du diabdte a complication et le mode 
therapy de l'6tat diab6tique n'a pas affect6 significatifement le 
taux de filtration glomerulaire. Nous concluons que 
Thyperfiltration glomerulaire se produit chez les patients 
Nigerians souffrant soit de IDDM ou de NIDDM. 

In t roduc t i on 
Diabetes mellitus is the most common endocrine disease and 
one of its usual complications is diabetic nephropathy which is 
usually heralded by glomerular hyperfiltration. In Nigeria, the 
true incidence of diabetes mellitus has not been ascertained, 
but in the Lagos metropolis, the prevalence rates of 
undiscovered diabetes mellitus were 1.5% in males and 1.9% 
in females [1J. Elevated glomerular filtration rate has been 
observed over decades in both clinical and experimental 
diabetes [2-5] and approximately one third of patients with 
insulin dependent diabetes mellitus will display a glomerular 
filtration rate outside normal range [2]. As glomerular 
hyperfiltration is one of the factors responsible for the 
development of diabetic nephropathy [6], it was pertinent to 
investigate the effect of diabetes mellitus on glomerular 
filtration in an urban hospital population where the disease is 
common and where chronic renal failure is prevalent. 

Correspondence: T.A. Odutola, Nephrology Unit, Department of 
Medicine, College of Medicine Lagos University Teaching Hospital, 
P.M.B. 12003, Lagos, Nigeria. 

Subjects and methods 

In this study, the age of onset (35 years) and Insulin 
dependence and insulin independence were criteria used for 
insulin dependent mellitus (IDDM) and non-independent 
diabetes mellitus (NIDDM), respectively. All the patients were 
admitted into the medical wards of the Lagos University 
Teaching Hospital. The features, including complications 
necessitating admission were polydypsia, polyphagia, polyaria, 
weight loss, diabetic ketoacidosis, leg ulcer, gangrene, and 
cataract. Patients with overt diabetic nephropathy or clinical 
proteinuria were excluded fr&m the study. 

The patients were grouped into two. Group I comprised 
4a patients with uncomplicated diabetes mellitus and Group II 
comprised 40 patients with complicated diabetes mellitus. At 
the time of the study, 49 patients were on insulin, 21 patients 
were on insulin plus oral hypoglycaemic agent (OHA • gliben-
clamide and chlorpropamide), and 14 patients were on OHA 
and/or a diabetic diet. When the diabetic state was considered 
stable, as reflected by 2-hour post-prandlal venous blood 
glucose of < 10.0 mmol ( < 180 mg per dl), creatinine 
clearance was assessed in each patient. TWenty-four hour 
timed urine and venous blood samples obtained by 
venepuncture before the end of urine collection were collected 
from each patient. Attempts to collect the urine and blood in 
duplicate were fraught with many problems such as incomplete 
collection .of urine or falsification^ and the attempts had to be 
abandoned. Any urine sample of less than 500 ml was 
discarded, 

The creatinine concentration in the urine and blood 
samples was estimated by the alkaline picric acid method: the 
urine volumes were measured and clearances calculated using 
the formula: 

U V , U , i n e c rea t in ine m g % x v o l u m e o f u r j n e ( m ] / m ) 

P P l a s m a c rea t in ine m g % 

Creatinine clearance > 125 ml/min'1 was taken as 
supranormal clearance (Ccr) [4]. For statistical analysis, 
student's t test and the chi square were used to compare 
differences and P < 0.05 was chosen as the level of 
significance. 

Results 
Mean Ccr 96.2 (sd ± 52.2) ml/min in IDDM group I 
male patients and mean Cr 80.0 (sd ± 72.8) ml/mln In 
IDDM group II male patients are not statistically different 
(P > 0.05). Mean Ccr 82.4 ± 29.7 (sd ± 72.8) ml/mln in 
IDDM Group I female patients and mean Ccr 64.0 (sd ± 
14.1) ml/min in IDDM Group II female patients are not 
statistically different (P > 0.2)1feble 1. 

Mean Ccr 68.4 (sd ± 45.4) ml/min in NIDDM Group 
I male patients and mean Ccr 78.0 (sd ± 48.p) ifll/niifl |n 
NIDDM group II male patients are not significantly different 
(P < 0.05). Mean Ccr 72.4 (sd ± 40.0) ml/mln In N f f l P M 
group I female patients and mean Ccr 74.2 (sd ± 35.6) ml/min 
in NIDDM group II female patients are not significantly 
different (P < 00.5) Tkble 2. 

The proportion of patients with supranormal Ccr was 
similar in all groups (Tfcble 3). There was no statistically 
significant difference (P > 0.5) between the mean Ccr of the 
patients on insulin, insulin plus oral hypoglycaemic agent,*or 
oral hypoglycaemic agent plus diet in patients with and without 
supranormal creatinine clearance. 
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Figure I s h o w s sca t t e rg ram of Cor in G r o u p I and II 
I D D M a n d N I D D M pat ients . 

Table 1: Creatinine clearance in IDDM patients: Group I DM 
only Group II (DM + DM complications) 

Group 1 Group II Male Group I Group II m " t • 

Male Female Female 

I Number 13 3 7 2 - I 
A g e r a n g e 17-46 26-37 15-34 22-34 <xy tziat 
(years) to -

t 

<xy tziat 

Mean i sd 29.4 ( t 8.5) NS 33.3 ( t 6.4) 24.0 ( i 7.9) 28 .0( i 8.5) t 
f 

(years) KB " % 
Duralion of DM 5.0(± 4.3) NS 6.3(1 1 5 ) 5-2 ( t 4.5) 3 .5( i 3.5) • 

s 
m 

Mean t sd •> - 1 
(years) • • + 

• 

Ccr range ml 54.0 -182.0 35.0 - 164.0 56.0 i 144.0 54 .0 i 74.0 m 
min ' J> • 

Ccr mean ± sd 96 2(± 52.2) 80.0 ( i 72.8) 82.4 ( i 29.7) 6 4 . 0 ( i 14.1) t 
ml min"' 

6 4 . 0 ( i 14.1) 
• 

NS*Not significant 

Table 2: Creatinine clearance in NIDDM patients — Group I (DM 
only) Group II (OM only) Group II (Dm + Dm complications) 

Group 1 Group II Group 1 Group II 
Male Male Female Female 

Number 10 20 15 14 
Age range 
(years) 46-67 40-70 45-69 43-70 
Mean age t sd 
(years) 54.5 i 8 6 55.2 i 9 8 54 4 i 7.2 56.7 i 9.9 
Duration of DM 
Mean ± sd 7.0 i 5.7 9.7 i 8.3 5.1 i 4.3 6 2 i 3.6-
(years) 
Ccr range ml 
min'1 19-61 21-182 29-155 25-149 
Mean Ccr ± 
ssd ml min'1 68 4 i 45.4 78.0 i 48.8 72.4 i 40.0 74.2 i 35.6 

Table 3: Number of patients with and without supranormal 
clearance 

IDDM NIDDM IDDM IDDM 
Group 1 Group I Group II Group II 
Number Number Number Number 

Observed supranormal 6 4 1 6 
clearance 
Expected supranormal 4 5 1 7 
clearance 
Observed non 14 21 4 28 
supranormal clearance 
Expected non 16 200.25 4 27 
supranormal clearance 1.25 - 0.14 

Table 4: Mode of therapy and creatinine clearance (Ccr) in all 
patients 

Insutn onfy 
A 

Insulin • oral 
Hypog»ycaemJc Agent 

(OHA) 
B 

OHA • Diet 
c 

<Ccr 125 mCmtn 
Number o ' patients 11 4 2 

40 2 47.8 53 5 
Mean age > years (* 10.5) (± 0 0 ) <* 7.8) 

150.2 160.5 140.0 
(* 100) ( t 12 87) <± 12 7) 

Mean Ccr sd ml/mtn ' A/B A/C A/C 
Ccr 125 ml/mtn ' 30 17 12 Number of patients 12 

Mean age sd 4 5 8 4 8 8 80.3 
It 10 8) <* 12 7) ( t 6 1 ) 

Mean Ccr sd mVmin 0 4 2 85.3 80.3 
<* 31.8) <* 28 0) (it 20.6) 
A/B NS JVC NS AC NS 

NS* Not significant 

Discuss ion 
Renal compl ica t ion is a l ead ing c a u s e of dea th and morbidity 
in d iabe tes mel l i tus . A p p r o x i m a t e l y 2 0 - 5 0 % of patients with 
I D D M develop this c o m p l i c a t i o n , bu t the prevalence is 
somewha t less in the non- insu l in d e p e n d e n t f o r m of the disease 
[2]. T h o u g h g l o m e r u l a r hyper f i l t r a t ion is a well recognized 
feature of I D D M [7,8] , the o c c u r r e n c e in N I D D M has been 
ques t ioned by s o m e au tho r s [ 9 , 1 0 ] whi l s t o ther authors 
[11 ,12 ,13] have repor ted s u c h p h e n o m e n o n . Silveiro et al. 
[13] repor ted g l o m e r u l a r hyper f i l t r a t ion in 2 1 % of their 
N I D D M patients wi thout over t p ro t e inu r i a . In this study we 
obse rved g lomeru la r hyperf i l t ra t ion w i thou t cl inical proteinuria 
in s imilar pe rcen tage ( 2 0 . 4 % ) of N I D D M patients whilst 
2 8 . 9 % of o u r I D D M pa t i en t s exhib i ted glomerular 
hyperf i l t ra t ion. Pro te inur ia a l o n e migh t not predict renal 
funct ional changes in d iabe t ic pa t i en t s a s p rogress ive decline 
in renal func t ion has b e e n r epor t ed in b o t h type I and type II 
diabet ic pat ients with and wi thou t p ro t e inu r i a [14]. 

T h e m e c h a n i s m for g l o m e r u l a r hyperfi l t rat ion has 
generated a lot o f controversy. M a n y fac tors [15] have been 
advanced including insul in , g rowth h o r m o n e , hyperglycaemia, 
and a liver h o r m o n e . In this s tudy w e have not been able to 
show the m e c h a n i s m for hyper f i l t r a t ion o b s e r v e d . There was 
no statistically s ignif icant d i f f e r e n c e in the m e a n creatinine 
c lea rance in pat ients on insul in , insul in plus oral 
hypogjycaemic agent , o r h y p o g l y c a e m i c p lus d ie t . 

In conc lus ion , in a s tudy of the e f fec t of diabetes 
mell i tus on g l o m e r u l a r filtration rate w e o b s e r v e d glomerular 
hyperf i l t ra t ion in both insul in a n d non- insu l in dependent 
diabet ic pat ients in a n u r b a n hospi ta l in Niger ia . 
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