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OBJECTIVE — Adipocyte fatty acid–binding protein (A-FABP) is abundantly expressed in
adipocytes and plays a role in glucose homeostasis in experimental animals. We have previously
shown that circulating A-FABP levels are associated with the metabolic syndrome, which confers
an increased risk of type 2 diabetes. Here we investigated whether serum A-FABP levels could
predict the development of diabetes in a 10-year prospective study.

RESEARCH DESIGN AND METHODS — Baseline serum A-FABP levels were mea-
sured with an enzyme-linked immunosorbent assay in 544 nondiabetic subjects, recruited from
the Hong Kong Cardiovascular Risk Factor Prevalence Study cohort, who were followed pro-
spectively to assess the development of type 2 diabetes. The role of A-FABP in predicting the
development of type 2 diabetes over 10 years was investigated using Cox regression analysis.

RESULTS — At baseline, serum sex-adjusted A-FABP levels were higher in subjects with
impaired glucose tolerance (IGT) or impaired fasting glucose (IFG) (P � 0.00001 versus normal
glucose tolerance) and correlated positively with adverse cardiometabolic risk factors. Over 10
years, 96 subjects had developed type 2 diabetes. High baseline A-FABP was predictive of type
2 diabetes, independent of obesity, insulin resistance, or glycemic indexes (relative risk [RR] 2.25
[95% CI 1.40–3.65]; P � 0.001; above versus below sex-specific median). High A-FABP levels
remained an independent predictor of type 2 diabetes in the high-risk IGT/IFG subgroup (ad-
justed RR 1.87 [1.12–3.15]; P � 0.018).

CONCLUSIONS — Serum A-FABP was associated with glucose dysregulation and predicted
the development of type 2 diabetes in a Chinese cohort.
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Adipocyte fatty acid–binding protein
(A-FABP), also known as aP2 or
FABP4, is one of the most abundant

proteins in mature adipocytes (1). It be-
longs to a family of fatty acid–binding
proteins, which are small cytoplasmic
proteins expressed in a highly tissue-
specific manner, thought to be important
in mediating intracellular fatty acid traf-
ficking and energy metabolism (2,3). Re-
cent studies in animal models suggested
that A-FABP may be important in glucose
homeostasis. Deletion of the A-FABP gene
protected mice from insulin resistance
and hyperinsulinemia associated with
both diet-induced obesity (4) and genetic
obesity (5). In humans, a promoter poly-
morphism, T-87C, of the A-FABP gene
that resulted in reduced adipose tissue A-
FAPB mRNA expression was found to be
associated with reduced risk for type 2
diabetes and cardiovascular disease (6).

We have previously demonstrated
that A-FABP, although traditionally con-
sidered to be an intracellular cytosolic
protein, is present in the circulation (7).
We have also reported the positive asso-
ciation between serum A-FABP levels and
parameters of adiposity, hyperglycemia,
insulin resistance, and the metabolic syn-
drome in cross-sectional (7,8) and longi-
tudinal studies (9). As the metabolic
syndrome is known to confer a more than
threefold risk of development of type 2
diabetes (10), we set out to examine the
role of serum A-FABP in predicting the
risk of type 2 diabetes using the data of
subjects from the Hong Kong Cardiovas-
cular Risk Factor Study who had just
completed their 10-year follow-up.

RESEARCH DESIGN AND
METHODS — Subjects were recruited
from the population-based Hong Kong
Cardiovascular Risk Factor Prevalence
Study conducted in 1995–1996 (11), in
which unrelated individuals were ran-
domly invited to undergo a comprehen-
sive assessment of cardiovascular risks,
including a 75-g oral glucose tolerance
test (OGTT). In 1997, 322 subjects with
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impaired glucose tolerance (IGT) and 322
age- and sex-matched subjects with nor-
mal glucose tolerance (NGT) were invited
to participate in a prospective study ex-
amining the progression to type 2 diabe-
tes. All subjects with IGT were given
similar dietary and exercise advice with-
out initiating active medical therapy at
baseline, and all were under the care of
their primary care physicians between as-
sessments.

Subjects returned at years 2, 5, and 10
after an overnight 10-h fast for a repeat
OGTT assessment. For subjects who had
a diagnosis of type 2 diabetes and started
treatment before the follow-up assess-
ment, the date of type 2 diabetes diagnosis
was ascertained and an OGTT not per-
formed. Results from the year 2 and year 5
studies were reported previously (9,12–
14). For this report, subjects were classi-
fied as having NGT, IGT, impaired fasting
glucose (IFG), or type 2 diabetes accord-
ing to the World Health Organization
1998 diagnostic criteria (15). Only sub-
jects who had baseline fasting plasma glu-
cose (FPG) �7 mmol/l and 2-h post-
OGTT glucose (2-h glucose) �11.1
mmol/l (nondiabetic according to the
World Health Organization 1998 criteria)
and who had complete baseline anthro-
pometric and biochemical data were in-
cluded in this report. (Five subjects with
baseline FPG 7–7.8 mmol/l were reclassi-
fied as type 2 diabetic and were excluded
from analysis; subjects without baseline
stored serum were also excluded.) Alto-
gether, 544 subjects were included in this
report, of whom 286 had NGT, 252 had
IGT, and 6 had IFG at baseline, after re-
classification. No significant differences
in baseline anthropometric parameters
were found between the study cohort and
subjects without available stored baseline
serum. Metabolic syndrome was defined
according to the U.S. National Choles-
terol Education Program Adult Treatment
Panel III guidelines (16) and modified as
recommended in the latest American
Heart Association/National Heart, Lung,
and Blood Institute Scientific Statement
(17) by adopting the Asian criteria for ab-
dominal obesity (waist circumference
�90 cm in men or �80 cm in women)
and a lower cutoff for elevated fasting
glucose (FPG�5.6 mmol/l). Metabolic
syndrome would be diagnosed in the
presence of three or more of five adverse
cardiometabolic factors: abdominal
obesity, hypertriglyceridemia, reduced
HDL, hypertension, or elevated FPG.

At each visit, medical histories were

obtained. A family history of diabetes re-
ferred to first-degree relatives only. Alco-
hol drinking referred to any frequency of
alcohol consumption including social
drinking. Subjects were considered phys-
ically active when they had sessions of
more than one-half an hour of continuous
exercise at least once per week. Anthro-
pometric (body weight, height, BMI,
waist circumference, and resting blood
pressure) and biochemical parameters
(FPG, 2-h glucose, insulin, total choles-
terol, triglycerides, LDL, and HDL) were
measured as described previously (9,11–
14). The presence of hypertension was
defined as blood pressure �130/85
mmHg or rece iv ing regu la r
antihypertensive treatment. Insulin resis-
tance was estimated using the homeosta-
sis model assessment index of insulin
resistance (HOMA-IR), calculated as
(FPG [in millimoles per liter] � fasting
insulin [in milli-International Units per li-
ter]/22.5). Serum high-sensitivity C-reac-
tive protein (hsCRP) was measured using
a particle-enhanced immunoturbidimet-
ric assay (Roche Diagnostics, Mannheim,
Germany). Serum adiponectin was mea-
sured using an in-house sandwich ELISA
established in our laboratory (14). A-
FABP was measured using an ELISA (Bio-
Vendor Laboratory Medicine, Modrice,
Czech Republic). Briefly, diluted serum
samples, calibrators, and quality control
samples were applied to 96-well microti-
ter plates coated with affinity-purified
goat anti-human A-FABP antibody, and
the absorbance values were measured at
450 nm. The intra- and interassay coeffi-
cients of variance were 3.7– 6.4% and
2.6–5.3%, respectively (7). All subjects
gave informed consent, and the study was
approved by the ethics committee of the
Faculty of Medicine, University of Hong
Kong.

Statistical analyses
All statistical calculations were performed
with SPSS (version 12.0; SPSS, Chicago,
IL). Results are presented as means � SD
or median (interquartile range) as appro-
priate. Data with skewed distributions, as
determined using the Kolmogorov-
Smirnov test, were logarithmically trans-
formed before analysis. Differences in
baseline characteristics with glycemic sta-
tus were compared using �2 tests for cat-
egorical variables and one-way ANOVA
for continuous variables. The Bonferroni
correction was used for multiple testing.
Correlations between A-FABP and an-
thropometric and biochemical variables

were analyzed using Pearson’s correla-
tion. Stepwise multiple logistic regression
analysis was used to examine the associa-
tion (odds ratio [OR]) of baseline A-FABP
with IGT/IFG at baseline. The population
median of A-FABP was determined for
each sex using the baseline data of the
entire cohort of 544 subjects. The optimal
sensitivity and specificity of using various
cutoff values of A-FABP to predict type 2
diabetes was examined by receiver oper-
ating characteristic curve analysis. Sur-
vival was calculated from the date of the
visit at baseline to the date of diagnosis of
type 2 diabetes or year 10 follow-up. Sur-
vivals were estimated by the Kaplan-
Meier method and compared by the log-
rank test. Subjects who were lost to
follow-up were assumed to be free from
type 2 diabetes at 10 years. To identify
independent predictors of the develop-
ment of type 2 diabetes, baseline variables
that were significantly different between
subjects with and without type 2 diabetes
(after correction for multiple testing) and
that were biologically likely to affect gly-
cemic status were analyzed using a multi-
ple Cox proportional hazard regression
model with a stepwise elimination proce-
dure. For parameters that were highly
correlated, such as BMI and waist circum-
ference (r � 0.87 in men and 0.79 in
women; P � 0.001), only one was en-
tered into the regression analysis. Two-
sided P values �0.05 were considered
significant.

RESULTS — There were 544 nondia-
betic subjects with complete baseline de-
mographic and biochemical data. Of
these, 286 had NGT and 258 had IGT or
IFG at baseline. As expected, when com-
pared with subjects with NGT, those with
IGT/IFG were more obese, were more hy-
perinsulinemic and insulin resistant as es-
timated by HOMA-IR, were more
hypertensive, and had more adverse lipid
profiles and a higher prevalence of meta-
bolic syndrome. They also had lower se-
rum adiponectin but higher hsCRP (all
P � 0.001, IGT/IFG vs. NGT). Consistent
with our previous reports (7,9), A-FABP
levels were significantly higher in women
(P � 0.001). The sex-adjusted A-FABP
concentrations were significantly higher
in the IGT/IFG group (IGT/IFG vs. NGT:
medians of 18.2 vs. 12.5 ng/ml in men
and 22.4 vs. 18.5 ng/ml in women, P �
0.00001). There were no significant dif-
ferences between the groups in smoking
status, alcohol consumption, physical
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activity, and family history of type 2
diabetes.

Baseline sex-adjusted A-FABP levels
correlated positively with increasing age,
BMI, waist circumference, systolic and di-
astolic blood pressure, FPG, 2-h glucose,
fasting insulin, HOMA-IR, LDL choles-
terol, triglycerides, and hsCRP but nega-
tively with HDL (all P � 0.001; data not
shown). At baseline, the positive associa-
tion of sex-adjusted A-FABP levels with
the IGT/IFG group remained significant
(OR 2.05 [95% CI 1.38 –3.04], P �
0.001) even after adjustment for age, BMI,
HOMA-IR, adiponectin, and hsCRP (data
not shown).

Of the 544 subjects, 72 were lost to
follow-up at 5 years and 64 were lost to
follow-up at 10 years. The main reasons
for their loss to follow-up were with-
drawal of consent, emigration, change of
address, disability, or death. There were
no significant differences in any baseline
parameters between subjects who re-
turned for follow-up and those who did
not, except for older age in those lost to

follow-up. Over the 10 years, a total of 96
subjects (17.6%) had developed type 2
diabetes (21 new cases by 2 years, 26 by 5
years, and 49 by 10 years). The cumula-
tive 10-year type 2 diabetes incidence rate
was 31.8% for those with baseline IGT/
IFG and 4.9% for those with NGT.

The clinical characteristics of subjects
who subsequently developed type 2 dia-
betes are shown in Table 1. More men
than women had developed type 2 diabe-
tes in this cohort. As expected, those who
had progressed to type 2 diabetes had
more adverse cardiometabolic risk factors
at baseline, being more obese, insulin re-
sistant, hyperglycemic, hypertensive, and
hyperlipidemic. They also had higher
hsCRP, lower adiponectin levels, and a
higher prevalence of IGT/IFG and meta-
bolic syndrome at baseline (all P � 0.001,
type 2 diabetic vs. nondiabetic subjects).
There was no significant difference be-
tween the two groups in the proportion of
subjects receiving antihypertensive treat-
ment at baseline. (Details of individual
medications were not available.) There

was also no significant difference in inter-
val weight change between the two
groups and no difference in crude physi-
cal activity assessment.

Baseline A-FABP levels were signifi-
cantly higher in subjects who had devel-
oped type 2 diabetes by year 10 compared
with those who did not (type 2 diabetic
vs. nondiabetic: medians of 19.3 vs. 13.8
ng/ml in men and 24.9 vs. 19.2 ng/ml in
women, P � 0.00001). On univariate
analysis, the relative risk (RR) of A-FABP
in predicting the development of type 2
diabetes was 3.03 (95% CI 2.00–4.60,
P � 0.00001; Table 1). All of the well-
known cardiometabolic risk factors were
significantly associated with the develop-
ment of type 2 diabetes in our cohort, to-
gether with high hsCRP and low
adiponectin, on univariate analysis (Table
1).

The Kaplan-Meier curve for the de-
velopment of type 2 diabetes is shown in
Fig. 1. Subjects with baseline A-FABP lev-
els above the population median (accord-
ing to sex) had significantly higher risk

Table 1—Baseline clinical parameters of subjects with or without development of type 2 diabetes by 10 years and the RR of each parameter in
the prediction of the development of type 2 diabetes over a median of 10.0 years using univariate Cox regression analysis

Type 2 diabetic Nondiabetic P RR (95% CI) P

n 96 448 — — —
Age (years) 51.2 � 11.8 50.7 � 12.5 0.745 1.02 (1.00–1.03) 0.037
Men/women 51/45 183/265 0.027 1.33 (1.10–1.63) 0.005
BMI (kg/m2) 26.4 � 3.0 24.3 � 3.7 �0.001 1.14 (1.08–1.19) �0.001
Waist circumference (cm)

Men 89.5 � 7.8 83.4 � 9.5 �0.001‡ 1.06 (1.04–1.08) �0.001‡
Women 82.2 � 8.8 76.6 � 8.8

Systolic blood pressure (mmHg)* 128 � 18.8 119 � 17.7 �0.001 1.03 (1.02–1.04) �0.001
Diastolic blood pressure (mmHg)* 80 � 10.2 74 � 9.6 �0.001 1.05 (1.03–1.08) �0.001
Mean arterial pressure (mmHg)* 96 � 12.4 89 � 11.5 �0.001 1.05 (1.03–1.07) �0.001
Hypertension (%) 54.2 33.7 �0.001 2.49 (1.66–3.73) �0.001
Fasting glucose (mmol/l) 5.5 � 0.5 5.1 � 0.5 �0.001 3.38 (2.31–4.95) �0.001
2-h post-OGTT glucose (mmol/l) 8.8 � 1.5 6.8 � 1.8 �0.001 2.00 (1.72–2.33) �0.001
Insulin (mIU/l)† 6.9 (4.6–10.5) 5.0 (3.3–7.3) �0.001 1.96 (1.40–2.73) �0.001
HOMA-IR† 1.7 (1.1–2.7) 1.1 (0.7–1.7) �0.001 2.09 (1.51–2.85) �0.001
LDL cholesterol (mmol/l) 3.6 � 1.0 3.3 � 0.9 0.004 1.39 (1.12–1.72) 0.003
HDL cholesterol (mmol/l) 1.1 � 0.3 1.3 � 0.3 �0.001 0.22 (0.11–0.44) �0.001
Triglyceride (mmol/l)† 1.4 (1.0–1.9) 1.0 (0.7–1.5) �0.001 2.51 (1.83–3.44) �0.001
Adiponectin (�g/ml)†

Men 4.2 (2.5–6.3) 5.5 (3.7–7.4) �0.001‡ 0.50 (0.35–0.71) �0.001‡
Women 5.0 (3.7–7.3) 6.6 (4.9–9.3)

hsCRP (mg/l)† 1.4 (0.7–2.6) 0.8 (0.3–1.8) 0.001 1.56 (1.29–1.87) �0.001
A-FABP (ng/ml)†

Men 19.3 (13.5–24.4) 13.8 (9.3–19.9) �0.00001‡ 3.03 (2.00–4.60) �0.00001‡
Women 24.9 (19.0–28.9) 19.2 (12.7–27.0)

Presence of IGT/IFG (%) 85.4 39.3 �0.001 8.37 (4.74–14.8) �0.001
Presence of metabolic syndrome (%) 43.8 19.2 �0.001 2.95 (1.97–4.42) �0.001

Data are means � SD or median (interquartile range). *Excluded 56 subjects taking antihypertensive medication. †Log transformed before analyses. ‡Sex-adjusted
P value.
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(P � 0.00001) of developing type 2 dia-
betes than those with A-FABP levels be-
low the median. According to receiver
operating characteristic curve analysis,
using the population median of 15.30
ng/ml for men and 20.36 ng/ml for
women as cutoffs offered sensitivities of
71 and 76% and specificities of 56 and
54%, respectively, which approximated
to the optimal cutoff level of A-FABP in
the prediction of type 2 diabetes.

The independent predictors for the
development of type 2 diabetes were
identified using a stepwise multiple Cox
proportional hazard regression model. As
shown in Table 2, baseline serum A-FABP
was a significant independent predictor of
development of type 2 diabetes, together
with male sex and baseline 2-h glucose, in
a model that also included age, baseline
BMI, HOMA-IR, adiponectin, and hsCRP.
Subjects with A-FABP above the median
had a RR of 2.25 (95%CI 1.40–3.65, P �
0.001) of developing type 2 diabetes com-
pared with those with A-FABP below the
median at baseline. Identical results were

obtained if waist circumference was en-
tered into the model instead of BMI or if
the presence of metabolic syndrome was
added to the model. As the presence of
IGT/IFG at baseline is known to be
strongly associated with the development
of type 2 diabetes, we also performed a
subgroup analysis of this IGT/IFG cohort,
and A-FABP remained a significant inde-
pendent predictor of the development of
type 2 diabetes (P � 0.018), together with
2-h glucose (RR 1.75, P � 0.001) and
adiponectin (0.63, P � 0.05), in a model

that also included age, sex, BMI, HOMA-
IR, and hsCRP. For subjects with IGT/IFG
who had serum A-FABP levels above the
median at baseline, the adjusted RR of de-
veloping type 2 diabetes over the course
of 10 years was 1.87 (1.12–3.15) com-
pared with those with A-FABP below the
median.

CONCLUSIONS — A-FABP, one of
the most abundant proteins expressed in
adipocytes, has recently been suggested
to play an important role in energy me-
tabolism. In this study, we have demon-
strated that circulating A-FABP levels
were associated with dysglycemia and
predicted the development of type 2 dia-
betes in a 10-year prospective study in
Chinese. This finding is of potential clin-
ical importance as the prevalence of type
2 diabetes is increasing worldwide and is
reaching epidemic dimensions in Asian
countries (18).

The adverse effects of A-FABP on glu-
cose metabolism in mice have been well
demonstrated. In A-FABP– deficient
mice, the improvement in glucose metab-
olism (4,5) was in part offset by the com-
pensatory upregulation of mal1, a minor
isoform of FABP in adipocytes (4,19,20).
On the other hand, mice with targeted
disruption of both A-FABP and mal1
(aP2-mal1�/�) had better glucose toler-
ance and were more insulin sensitive than
wild-type mice even when they were fed
an ordinary chow diet and were protected
from high-fat diet–induced insulin resis-
tance and type 2 diabetes (21). In addi-
tion, simultaneous ablation of A-FABP
and mal1 in ob/ob mice led to normaliza-
tion of hyperglycemia and associated met-
abolic abnormalities, even in the presence
of obesity (22).

In humans, A-FABP expression was
also found to affect glucose metabolism. A
functional promoter polymorphism of
the A-FABP gene, T-87C, which resulted
in impaired transcriptional activation by
CAAT box/enhancer– binding protein

Figure 1—Cumulative survival (by the Kaplan-Meier method) for the development of type 2
diabetes over a median follow-up of 10.0 years for subjects with A-FABP above and below sex-
specific medians.

Table 2—Baseline predictors of the development of type 2 diabetes over a median 10.0 years
of follow-up, examined using multiple stepwise Cox regression analysis (final model)

Baseline parameters RR (95% CI) P

Sex (male) 1.30 (1.05–1.61) 0.017
2-h post-OGTT glucose 1.84 (1.57–2.15) �0.001
Adiponectin* 0.69 (0.45–1.05) 0.081
Sex-specific A-FABP† 2.25 (1.40–3.65) 0.001

*Log transformed before analysis. †Above versus below sex-specific median, with the latter as reference with
RR � 1. Model included sex, age, baseline BMI, 2-h post-OGTT glucose, HOMA-IR, adiponectin, hsCRP,
and A-FABP in sex-specific median.
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and hence reduced adipose A-FABP
mRNA expression, was shown to be asso-
ciated with a reduced risk for type 2 dia-
betes, especially in obese individuals (6).
Our finding that high baseline serum A-
FABP levels could predict the develop-
ment of type 2 diabetes in our study
subjects is in keeping with an adverse ef-
fect of increased A-FABP expression on
glucose metabolism, as the serum A-FABP
level has been shown to correlate strongly
with its protein expression in adipose tis-
sues (9). The 10-year cumulative inci-
dence rate of type 2 diabetes in our cohort
was 17.6% (96 of 544), whereas those
with A-FABP above and below the median
at baseline had cumulative incidence rates
of 25.7% (70 of 272) and 9.6% (26 of
272), respectively. Assuming that the as-
sociation between A-FABP and type 2 di-
abetes was causal, then lowering the
A-FABP level, if this were possible, would
have a substantial impact on the popula-
tion incidence of type 2 diabetes. The dys-
regula ted product ion of var ious
adipokines, such as adiponectin and plas-
minogen activator inhibitor 1, in obese
individuals, has been shown to improve
with weight reduction and various medi-
cations (23). The effect of weight reduc-
tion and other therapeutic approaches on
A-FABP expression is currently being in-
vestigated in our laboratory.

The mechanism linking A-FABP with
glucose homeostasis is not yet fully un-
derstood. It is known that A-FAPB can
bind various intracellular fatty acids and
probably mediates intracellular lipid traf-
ficking between cellular compartments
(2). It can also form a 1:1 complex with
hormone-sensitive lipase and enhance the
efficiency of the lipase, hence facilitating
lipolysis and efflux of fatty acids from adi-
pocytes (24,25). It might also modulate
the availability and composition of fatty
acids in muscles and adipose tissues (26).
In mice, improved glucose homeostasis in
A-FABP ablation was shown to be associ-
ated with preferential accumulation of
shorter chain fatty acids in myocytes and
adipose tissues. This was accompanied by
increased AMP-activated protein kinase
activity, Akt phosphorylation (26), and
glucose oxidation in muscles (27), in-
creased basal glucose conversion into lip-
ids (28), and reduced lipolysis-induced
insulin resistance and pancreatic dysfunc-
tion (20). Although these observations
might partly account for the enhanced
insulin sensitivity observed in mice
with A-FABP ablation, their physiolog-

ical relevance in humans awaits further
clarification.

We have recently demonstrated by
proteomic analysis that A-FABP, tradi-
tionally considered a cytoplasmic protein,
was released from cultured mature adipo-
cytes in the absence of any obvious cell
damage (7). In humans, A-FABP circu-
lates at concentrations of �10–50 ng/ml,
comparable to or higher than that of most
adipokines, and its level was elevated in
obese subjects and correlated with BMI,
waist circumference, fat percentage, and
insulin resistance (7–9). In both Chinese
(7–9) and Caucasians (29), close associa-
tions are found between serum A-FABP
levels and various cardiometabolic risk
factors. We have also demonstrated that
high serum A-FABP predicts the develop-
ment of the metabolic syndrome (9), well
known to be associated with an increased
risk of type 2 diabetes and cardiovascular
diseases. In this 10-year prospective
study, we have explored the association of
circulating A-FABP levels with hypergly-
cemia and found that baseline fasting A-
FABP levels were elevated in subjects with
IGT/IFG, compared with those with
NGT. Furthermore, the serum A-FABP
level was predictive of the progression to
type 2 diabetes, independent of the influ-
ence of established risk factors of type 2
diabetes, including excess adiposity (12),
the presence of the metabolic syndrome
(10) or IGT/IFG (10), and the more re-
cently recognized predictors, such as
hsCRP (13) and hypoadiponectinemia
(30). Nevertheless, it is currently unclear
whether circulating A-FABP functions as
a lipid-hormone transporter or in a hor-
mone-like fashion to mediate the effects
on muscle glucose metabolism where no
local A-FABP expression is present. Fac-
tors influencing the balance between se-
rum and tissue A-FABP also remain to be
determined. Further work investigating
the possible physiological role of circulat-
ing A-FABP is in progress.

The current study population in-
cluded only the subjects with IGT/IFG
who consented to participate in long-term
follow-up and their age- and sex-matched
control subjects, instead of the entire pop-
ulation-based cohort of the Hong Kong
Cardiovascular Risk Factor Prevalence
Study (11). Our findings may therefore
not be directly applicable to the general
population because of the sampling bias
introduced by the study design. Our
study is also limited by the relatively small
number of subjects with incident type 2
diabetes and the relatively high rate of loss

to follow-up due to high rate of emigra-
tion, a common problem in prospective
studies in Hong Kong. Whether serum A-
FABP can be useful in the prediction of
type 2 diabetes needs to be confirmed in
other populations and preferably with
larger cohorts randomly recruited from
the general population. As not all patients
in Hong Kong see primary care physicians
regularly, the documentation of the tim-
ing of incident type 2 diabetes in this co-
hort might have been be delayed, and
diabetes may only have been diagnosed at
the scheduled study follow-up (at 2, 5, or
10 years). More detailed data on diet, ex-
ercise, and activity scores, which can af-
fect glycemic outcome, will also be
helpful, although we did not observe a
significant difference in the crude assess-
ment of baseline physical activity level or
interval weight changes between groups
in the subjects studied. The lack of de-
tailed data on concomitant medications is
another limitation. The differential use of
drugs that may affect glucose metabolism,
such as ACE inhibitors or 	-blockers,
cannot be excluded, although the propor-
tion of subjects receiving antihyperten-
sive medications was similar for those
who did or did not develop type 2 diabe-
tes. Despite these limitations, our data
suggest that the measurement of serum
A-FABP level may be of potential clinical
relevance in identifying subjects at risk of
developing diabetes, independent of the
well-established predictors including
BMI, waist circumference, glucose, or
metabolic syndrome.

In summary, we have demonstrated
that circulating A-FABP levels were in-
creased in subjects with glucose dysregu-
lation and high A-FABP levels predicted
the development of type 2 diabetes in this
Chinese cohort. Further studies are war-
ranted to examine the role of A-FABP in
the pathogenesis of type 2 diabetes and to
investigate the potential application of
this new biomarker for the identification
of at-risk individuals for targeted lifestyle
intervention, the benefit of which is well
documented (31).
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