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Abstract 

The determination of glycated serum proteins 
(fructosamine) has become an accepted index for 
assessing the metabolic situation in diabetic 
patients. The current study describes an alternative 
to measurement of fructosamine level, viz., to 
predict the serum fructosamine based on the 
glucose concentration in fasting plasma. A cross-
sectional prospective study was performed on 44 
non-diabetic, 38 impaired glucose tolerance and 
38 diabetic subjects attending clinics at Colombo 
South Teaching Hospital. Fasting plasma glucose 
and cor respond ing se rum fructosamine 
concentrations were determined on all subjects. 
Fructosamine showed a positive linear correlation 
of r 2 = 0.85 with the fasting plasma glucose 
concentrations. Regression equation relating to 
these parameters was Y = 0.8173 X - 120.4655, 
were Y and X represent the plasma glucose and 
fructosamine values, repectively. This prediction 
test formula for fructosamine is shown to be a 
useful index for assessing the effects of changes 
in diabetic management. 
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Introduction 

With increasing recognition of the possible 
impor tance of strict glycaemic control for 
prevention or delay of diabetic complications, 
there is much interest in methods for monitoring 
therepeutic control of blood glucose concen­
trat ion. Of these me thods , the glycated 
haemoglobin (HbA l c) which reflects the integra­
ted blood glucose concentration over 6 - 8 weeks 
is being widely used in Sri Lanka. 

However , recent s tudies have shown that 
fructosamine (glycated protein) can be used to 
differentiate between well and poorly stabilized 
diabetics (1). Fructosamines are stable keto-
amines formed by a non-enzymatic reaction 
between a sugar and a protein. It has been known 
that a number of proteins, e.g., haemoglobin, 
serum proteins, membrane proteins, protein in 
the lens of eye etc. are glycated by a non-
enzymatic reaction and forms a stable fructo­
samine (isoglucosamine) which depends on the 
glucose concentrat ion. The glycated serum 
proteins form very quickly with changes in the 
glucose concentrat ion than the glycated 
haemoglobin (HbA ] c) formed in the erythrocytes. 
The largest fraction, about 60-70% of glycated 
serum proteins, consists of albumin with a half-
life in serum about 2-3 weeks (2). On account of 
this half-life, the fructosamine (principally glycated 
serum albumin) can be used to assess the 
metabolic control of diabetic patients over a 
moderately short period. 

The conventional way of diagnosing glycaemia is 
by determination of fasting blood glucose level 
(FBS) by the standard glucose oxidase method, 
whereas the laboratory methods available for 
de te rmina t ion of se rum fructosamine are 
relatively expensive and not freely available 
in most of the state hospi ta ls . Therefore, 
development of a suitable method to predict the 
expected fructosamine level for given FBS 
concentrations may be of value in long-term 
monitoring of metabolic control oLdiabetic 
patients. This study was performed to develop a 
test formula to predict the serum fructosamine 
levels from glucose concentrations in adult 
subjects. 
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Material and Methods 

A c r o s s - s e c t i o n a l p r o s p e c t i v e s t u d y w a s 
per formed on 44 non-diabet ics , 38 wi th impai red 
glucose tolerance (IGT) and 38 diabetic subjects 
a t t end ing clinics at the Co lombo South Teaching 
Hospi ta l . Screening of non-diabet ics w a s based 
on the W H O (3) criteria, i.e., those wi th less than 
110 m g / d L of fasting b lood glucose level. Those 
w h o had va lues above the no rma l w e r e screened 
by the oral glucose tolerance test (OGTT). Subjects 
whose 2 h o u r b lood glucose levels w e r e 140-190 
m g / d L after ingestion of 75g of glucose (4) w e r e 
ident if ied as i m p a i r e d g lucose to lerance (IGT) 
subjects. The screening of diabetics w a s based on 
their clinical his tory (fasting b lood sugar level of 
more than 140 m g / d L ) a n d / or a 2 h o u r b lood 
glucose va lue greater than 2 0 0 m g / d L after 75g 
of o ra l g l u c o s e (4). T h e re fe rence r a n g e s for 
f ruc tosamine w e r e c o m p a r e d w i t h the glucose 
concentra t ions in fasting p la sma in all subjects. 

Sample collection and laboratory assay 

Venous blood from each subject w a s collected into 
two se t s of t u b e s . O n e set c o n t a i n e d s o d i u m 
f luo r ide /po t a s s ium oxalate a n d other set d id not 
contain any ant icoagulants . Blood collected into 
tubes conta in ing an t icoagulan t w e r e centrifuged 
immedia te ly at 2000 r p m for 15 min a n d p lasma 
was assayed for glucose by the s t anda rd glucose 
oxidase m e t h o d , whi ls t the blood collected into 
plain tubes w a s a l lowed to clot and se rum w a s 
s e p a r a t e d a n d s t o r e d a t - 2 0 ° C p e n d i n g t h e 
f ruc tosamine assay. S e r u m f ruc tosamine assay 
w a s per formed by a colorimetric me thod (5). 

Statistical analysis 

Results were ana lysed us ing SPSS package a n d a 
regression equa t ion w a s obta ined to predict the 
expected f ructosamine for a given fasting p l ama 
glucose level. 

Results 

The dis t r ibut ion of s ta tus of subjects b y fasting 
p la sma glucose concentra t ion a n d cor responding 
s e rum fructosamine va lues are given in Table 1. 
Based on the reference r a n g e g iven for fructo­

samine , i.e., va lue of less than 265 (umol/L for 
non-d iabe t i c s a n d m o r e t h a n 300 ( / tmo l /L for 
d iabe t i c s (2), the r e su l t s r e v e a l e d t h a t s e r u m 
fructosamine of all 44 non-d iabe t ics correla ted 
sufficiently wi th the normal fasting glucose levels 
in plasma. However , only 37 out of 38 fructosamine 
values a m o n g diabetics correlated sufficiently with 
the diabetic s ta tus of the p la sma glucose level. Of 
the 38 IGT's only 35 subjects correlated sufficiently 
wi th the p lasma glucose level. 

Regression equa t ions obtained relat ing to s e r u m 
fructosamine a n d fasting b lood glucose for n o r m ­
al, IGT and diabetic subjects are as follows; 

N o r m a l Y = 0.5187 X - 42.3910, r 2 = 0.847 

IGT Y = 0.7180 X - 92.9554, r 2 = 0.859 

Diabetic Y = 1.1266 X - 175.783, r 2 = 0.861, 

w h e r e X a n d Y represen ts s e r u m fructosamine 
a n d p lasma glucose va lues respectively. As there 
w e r e n o significant differences b e t w e e n any two 
of the above correlation coefficients, the data were 
pooled a n d a c o m m o n regression equat ion w a s 
der ived to deduce the s e rum fructosamine levels 
from the fasting blood glucose value . 

The c o m m o n regression equat ion relat ing to these 
pa rame te r s w a s Y=0.8173 X -102.47 w h e r e , the Y 
a n d X represents the fasting p la sma glucose and 
se rum fructosamine concentra t ions respectively. 
The correlat ion coefficient w a s 0.85. This sugges ts 
that there is a clear linear association be tween these 
two paramete r s . 

Discussion and Conclusion 

The W H O est imates that the n u m b e r of peop le 
wi th diabetes in deve lop ing countr ies is expected 
to increase to m o r e than 65 mill ion b y 2000/2001 
(6). Diabe tes mel l i tus is r e spons ib l e for consi­
derable mortal i ty a n d morb id i ty from microvas­
cu la r d i s ea se s , h y p e r l i p i d a e m i a , r e t i n o p a t h y , 
n e p h r o p a t h y a n d neu ropa thy . A genetic p red i s ­
p o s i t i o n to d e v e l o p c o m p l i c a t i o n s as we l l as 
exposure to long term asymptomat i c hyperg ly-
caemia d u e to p o o r access to a d e q u a t e hea l th 
care , m a y c o n t r i b u t e to the h i g h inc idence of 
complicat ions (7). 
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Table 1 

Distribution of status of patients by plasma glucose and serum fructosamine levels 

Serum fructosamine (umol/L) 

Normal (< 264) IGT (265-295) Diabetic (>300) 

Plasma glucose 
(mg/dL) 

Number % Number % Number % 

Fasting 
Less than 110 

111-139 
(140-190 at 2 hours) 

More than 140 
(More than 200 at 
2 hours) 

42 100.0 

35 91.1 

3 7.9 

3 7.5 

37 92.5 

Total 42 100.0 38 100.0 40 100.0 

350 

0 i — • — — i — 1 1 1 1 1 1 1 

SO 100 150 200 250 300 350 400 450 
Fructosamine(u/mol) 

Figure 1: Relationship between Fasting Blood glucose and Fructosamine 
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IGT is an intermediate state between normal and 
diabetic status and is an unstable state in that 
perhaps 30% may revert back to normal or 
progress to non-insul in-dependent diabetes 
mellitus (4). In NIDDM patients, glycaemic control 
may be assessed by testing the fasting blood 
glucose or post prandial blood glucose at regular 
intervals. Long term complications can occur with 
the blood glucose concentration from 110-180 
mg/dL (4). These complications can be minimized 
by early detection of the status of glycaemia. 

As indicators for retrospective assessment of the 
metabolic situation, the glycosylated haemoglobin 
(HbA ) c) provides information about glycaemic 
control dur ing the preceding 6-8 weeks. On 
account of the much shorter half life (2-3 weeks), 
fructosamine provides an alternative to HbA ) c for 
monitoring the metabolic control of diabetic 
patients. 

The serum fructosamine levels of normal, IGT and 
diabetic subjects in the present study correlated 
sufficiently with the plasma glucose control as 
evidenced by the positive linear correlation with 
the fasting p lasma glucose concentrat ion. 
Therefore, the suggested frutosamine prediction 
formula, i.e., Y = 0.8173 X-102.4655, provides a 
useful index for assessing the glycaemic status 
(Figure 1). As this prediction formula is based on 
the fasting plasma glucose, it could be used as an 
initial bedside method in hospitals for monitoring 
glycaemic control of patients. 
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