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Low serum creatinine levels as risk factor of 
diabetes mellitus: prediabetes considerations 
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Summary 
O b j e c t i v e : It has been repor ted that low serum 
creat inine level is a r isk fac tor of d iabe tes . We 
hypothesize that should this be true, serum creatinine 
levels would be lower and more prevalent in prediabetes 
than in normal individuals. 
Mater ia ls a n d me thods : 1017 glucose tolerance tests 
performed at South West Pathology Service of the New 
South Wales Health, Australia, in 2008 were sorted into 
normal (control), prediabetes and diabetes based on 
decisive interpretation. All cases with creatinine results 
in the control (n=48), diabetes (n=18) and prediabetes 
(n=36) groups were selected. 
Results: Mean levels of serum creatinine levels in the 
controls (80±32/4mol/L), diabetes (82±26/xmol/L) and 
prediabetes (82±23/zmol /L) were not statistically 
significantly different. The prevalence of low levels of 
serum creatinine is less in prediabetes (11%) than in 
the control (23%). 
Conclusion: Further studies using a larger number and 
adjusting for confounding factors is needed to ascertain 
the role of low serum creatinine level as a risk factor of 
diabetes. 
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groupe de controle (n=48), diabetiques (n=18) et pre-
diabetes (n=36). Les taux moyens de creatinine dans le 
serum chez les groupes etaient de (80±32^mol/L) de 
controle, (82±26/zmol/L) chez les d iabet iques et 
(82±23/xmol/L) chez les p re -d iabe tes n ' e t a i e n t 
statistiquement et significativement differents. La 
prevalence de faibles taux de creatinine est moins chez 
les pre-diabetes (11%) que chez le groupe de controle 
(23%). Des etudes avancees en utilisant une population 
importante et ajustant les autres determinants sont 
necessaires pour certifier le role de faible de creatinine 
en serum comme un facteur de risque du diabete. 

Introduction 
Diabetes mellitus (DM) constitutes a major health 
problem worldwide and its pathogenesis follows a 
sequence of progression that includes prediabetes or 
subclinical diabetes stage preceding the diagnosis of the 
disease. With hyperglycaemia as a risk factor, blood 
glucose level is highest in DM and higher in prediabetes 
compared to healthy individuals. Following the report 
that low serum creatinine level is a risk factor of diabetes 
II], we hypothesize that should this be true, serum 
creatinine levels would be lowest in DM and lower in 
prediabetes compared to normal individuals. 

Resume 
U a etc reporte que le faible taux de serum creatinine est 
un facteur de risque du diabete. Nous posons Phypothese 
selon iaquelle ce serait vrai, le taux de creatinine dans 
le serum serait plus faible et plus prevalent dans les 
pre-diabetes que chez les individus normaux. En 2008, 
1017 tests de tolerance en glucose ont ete realises au 
service des soins pathologiques situe au sud ouest de 
Wales, en Australie. Les sujets etaient groupes en 
normale (controle), pre-diabetes et diabetes bases sur 
la decision de Tinterpretation. Tous les cas ayant des 
rdsultats de la creatinine etaient sdlectionnes chez le 
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Research design and methods 
1016 glucose tolerance tests' results, of 2008, recorded 
in the laboratory information system of the South West 
Pathology Service, Albury were sorted into four 
categories on the basis of decisive interpretation [1]. 
Five hundred and eighty-nine (589) were normal and of 
these 48 had serum creatinine results [2]. Two hundred 
and forty-six (246) were reported as consistent with 
impaired fasting glucose or impaired glucose tolerance 
and of these 36 had serum creatinine results. The N=36 
were newly diagnosed prediabetics and constituted the 
prediabetes group in this study [3]. One hundred and 
sixty-nine (169) results were consistent with gestational 
or type 2 diabetes and of these 18 has serum creatinine 
result. The N=18 were newly diagnosed diabetics and 
constituted the diabetes group in this study [4] 12 cases 
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were not concluded for d i f ferent reasons that made 
decisive interpretation impossible. The individuals with 
creatinine results in the three groups were selected for 
statistical analysis using analysis of variance (ANOVA) 
and student 's /-test. 

In this study, results of glucose tolerance test 
f r o m o u r a r c h i v e d c l i n i c a l p a t h o l o g y d a t a w a s 
discretionally used as selection criteria to identify the 
o t h e r w i s e de - iden t i f i ed sub j ec t s w h o w e r e n e w l y 
diagnosed of diabetes or prediabetes, as well as those 
who have laboratory ev idence of no rmoglycaemia . 
Blood glucose level was part of information used in 
decisive interpretation of the result based on which 
sorting into groups has been done. Results of glomerular 
filtration rate est imate (GFR Est.) were determined to 
establish absence of laboratory evidence of renal failure, 
based on our laboratory 's cut-off point of GFR Est. 
>60 . H o w e v e r , it is a s sumed in the s tudy that the 
c o n f o u n d i n g e f fec t of diabet ic nephropa thy and/or 
ret inopathy complicat ions may be insignificant at this 
stage. As part icipants in this study were de-identif ied 
and the ou tcome of this study provides for no direct or 
immediate personal clinical benefit to be offered, contact 
with patients was not made. 

Results 
C o m p a r i s o n of c r e a t i n i n e l eve l s in the c o n t r o l s 
( 8 0 ± 3 2 / z m o l / L ) , d i a b e t e s ( 8 2 ± 2 6 / x m o l / L ) and 
p r e d i a b e t e s (82±23 /xmol /L) s h o w n o s ta t i s t ica l ly 
significant d i f ference between the groups (Table 1). 

Discussion 
Insulin is the principal h o r m o n e that regulates transport 
of g lucose f rom blood into cel ls , inc luding muscles . 
Def ic iency of insulin or the insensi t ivi ty of the cellular 
receptor c o m p o n e n t s play a role in the pa thogenes i s of 
all forms of d iabetes mell i tus . Never the less , diabetes is 
not a s ingle d isease entity. Its ae t io logy involves a host 
of factors including other genetic predisposit ion, obesity, 
other endocrine secret ions bes ide insulin and pregnancy 
[2-4]. 

It has been reported that low se rum creat inine 
level is a risk factor for diabetes [ 1 ]. Th i s is a new theory 
that d e m a n d s at tent ion. T h e impl ica t ion of creat inine 
values as a b iomarker in the pa thogenes i s of diabetes 
m e l l i t u s h a s o n l y b e e n a s s o c i a t e d w i t h r e n a l 
compl i ca t ions , w h e r e a l b u m i n - c r e a t i n i n e ra t io is a 
biomarker [5]. T h e new theory, wh ich is be ing tested in 
this study by evaluat ion of a rch ived cl inical pathology, 
implies that serum creat inine levels would be lower and 
probably more prevalent in peop le wi th subcl in ica l 
d i a b e t e s v i s - a - v i s p r e d i a b e t e s w h e n c o m p a r e d to 
apparently normal individuals . The re fo re , we sought to 
compare the levels of s e rum crea t in ine and preva lence 
of h y p o c r e a t i n a e m i a in n e w l y d i a g n o s e d d i abe t e s , 
prediabetes and heal thy control g roups . 

We report observation of se rum creat inine level 
that is not statistically s igni f icant ly d i f f e ren t be tween 
the apparent ly heal thy con t ro l g r o u p and cl inical ly 
d i a g n o s e d p r e d i a b e t e s g r o u p ( s e e T q b l e l ) . T h i s 
observat ion is in line with the not ion that d iabetes 

Table 1: Characteristics and central values of groups 

Control Prediabetes Diabetes1 

N (f/m) 48 (27/21) 36 (20/16) 18 (8/10) 
Age (years) 47±18 58±15 53±17 
S. Cr. (/xmol/L) Mean±SD* 80±32 82±23 82±26 
S. Cr. (/xmol/L) Median 74 78 79 
GFR Est. Mean ± SD* 78±15 73±15 76±15 
GFR Est. Median 75 82 82 
Prevalence of low S. Cr.* 23% 11% 28% 

Key: 'Type 2 and gestational diabetes; baseline value: <60 iimol/L; *No statistical difference between groups; GFR = glomerular 
filtration rate; 'S. Cr.' = serum creatinine 

The observed prevalence of low levels of serum 
crea t in ine is h ighes t in the d i abe t e s g r o u p ( 2 8 % ) 
compared to 11 % and 23% observed in prediabetes and 
normal groups, respectively (Table 1). 

pathogenesis is unassociated with low serum creatinine 
levels, except in certain end-stage renal disease [6]. This 
report is a lso in agreement with a case report where 
elevated serum creatinine was observed in a patient who 
has prediabetes and kidney transplant |7] . 
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Given diabetic nephropathy and the position of 
prediabetes in the pathogenesis/progression of diabetes, 
we could infer that our observat ion of higher average 
of serum creatinine levels plus lower prevalence of 
hypocreatinaemia in the prediabetes group does not 
support the report that low level of serum creatinine is 
associated with diabetes. O u r small sample size may be 
a limitation and this is duly acknowledged. Furthermore, 
we also report a p reva lence of low levels of serum 
creatinine that is lower in the diabetes group than in the 
healthy control group. Therefore , it would be necessary 
to rigorously and scientifically debate this theory before 
making a decisive posit ion statement. 

Ordinarily, a low creatinine level in the absence 
of abnormal albumin level could impact on the albumin-
creatinine ratio, g lomerular filtration rate (GFR) and 
the clinical usefu lness of the laboratory result. It is 
known that homocysteine level is correlated to creatinine 
level and the fo rmer is not lower in prediabetes than in 
the controls group 18J. What this report demonstrates 
is that serum creatinine levels is not lower in prediabetes 
compared to normoglycaemia . Therefore , this study is 
unable to provide support of a possibility of low serum 
creatinine level as a risk factor in diabetes. We surmise 
that further research is required to substantiate the 
speculation. 

A few caut ions need to be brought to fore in 
any further research. Th i s includes but not limited to 
the following: 

Although, serum creatinine levels are correlated 
with creatinine generation rate and correlates with 
muscle volume, study has shown that serum 
creatinine below a cut-off point was associated 
with gastrointestinal symptoms, pulmonary edema 
and uraemic encephalopathy [6]. 
While serum creatinine is a cause of limitations 
in the clinical use fu lness of GFR as a renal 
function test [9], a lbumin creat inine ratio has 
been reported to show a gradual increase with 
diabetes progression [5]. GFR did not show any 
statistical significant difference between groups 
in this pilot study (Table 1). 
There is inverse relat ionship between serum 
creatinine and mean kidney length, which means 
that serum creatinine levels will depend in part 
on the length of the person ' s kidney [10]; 
Prediabetes has been termed Amer ica ' s largest 

hcalthcare epidemic [ 11]. It is est imated to affect 16% 
adult Austra l ians (12). S e r u m crea t in ine is a very 
c o m m o n l a b o r a t o r y t e s t , bu t no t c u r r e n t l y a 

consideration in the diagnosis or screening of diabetes 
or prediabetes . T h e d iagnos is and managemen t of 
prediabetes and type 2 diabetes continues to require 
reassessment to ensure that goals are attained [13]. 
Affirmation of the speculation that this laboratory index 
may be useful - or otherwise - in diabetes prediction is 
imperative. 

We have tried to search for reports on studies 
that followed up on the speculation of Harita et a I.; to 
no avail, which implies that this report is the first to 
investigate the new theory. If the publication is meant 
to be acted upon by the readers, or translated for clinical 
practice, it is thinkable that follow-up research reports 
vis-a-vis scholarly debates will be imperative. Thus, 
the contribution of this article is not speculation of any 
new theory, but to st imulate debate on one that is 
speculated. It is recommendable to do further study using 
larger sample size as well as adjusting for kidney size 
and muscle volume to ascertain low serum creatinine 
level as a risk factor of diabetes. 

Conclusion 
Our report did not affirm that low serum creatinine level 
is a risk factor of diabetes. To our knowledge, there has 
been no study that followed up on the report, which 
means that our report is the first to investigate the new 
theory. In order not to appear skeptical, we indicate a 
direction or implication (prediabetes) that would benefit 
from the theory, subject to fur ther d e b a t e . o r ^ u d i e s to 
affirm the speculation. 
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