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Abstract

Background: Prediabetes, an often unrecognized precursor of type 2 diabetes (T2DM), is
associated with cardiometabolic complications. Here, we investigated the utility of dexa-
methasone challenge in predicting incident prediabetes among normoglycemic subjects
with parental T2DM enrolled in the prospective Pathobiology of Prediabetes in a Biracial
Cohort study.

Design and Methods: After documenting normoglycemic status with an oral glucose tol-
erance test (OGTT), participants ingested dexamethasone (2 mg) at 10:00 pm, and fasting
plasma glucose (FPG-Dex) and cortisol were measured at 8:00 am the next day. Subjects
were followed quarterly for 5 years, the primary outcome being incident prediabetes.
Serial assessments included body composition, blood chemistry, OGTT, insulin sensi-
tivity, and secretion.

Results: We analyzed data from 190 participants (107 Black, 83 white; mean age
44.7 + 10.0 years; body mass index [BMI] 29.8 + 6.8 kg/m?; fasting plasma glucose [FPG]
90.9 = 5.7 mg/dL). Following dexamethasone ingestion, plasma cortisol was < 5 pg/dL;
FPG-Dex levels displayed marked variability (81-145 mg/dL) as did delta FPG (-7 to +48 mg/
dL). During 5 years of follow-up, 58 of 190 subjects (30.5%) progressed to prediabetes.
FPG-Dex (116.8 + 10.9 vs 106.9 + 10.8 mg/dL, P < 0.0001) and delta FPG (23.4 + 10.1 vs
17.0 £ 10.2 mg/dL, P < 0.0001) were higher in progressors than nonprogressors. FPG-
Dex (P = 0.007) was an independent predictor of incident prediabetes in a multivariate
model that included age, race, gender, BMI, waist circumference, FPG, insulin sensi-
tivity, and secretion. In further analyses, an FPG-Dex level > 107 mg/dL predicted incident
prediabetes with 88% sensitivity and 49% specificity.
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Conclusions: The glycemic response to dexamethasone significantly predicted incident
prediabetes among offspring of parents with T2DM, and may be a tool for uncovering

latent risk of dysglycemia.
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Prediabetes is an intermediate state of hyperglycemia
in which glycemic levels are above normal but below
the threshold for diabetes; it may be diagnosed based
on a fasting plasma glucose (FPG) of 100 to 125 mg/dL,
a 2-hour postload glucose (2HPG) of 140 to 199 mg/dL
during a 75-g oral glucose tolerance test (OGTT) or hemo-
globin Alc (HbA1lc) level of 5.7% to 6.4% [1]. Globally,
the prevalence of prediabetes was estimated to be 343
million in 2010; this number is projected to rise to 471
million by 2035 [2]. In the United States, the Centers for
Disease Control and Prevention estimates that 88 million
Americans, representing 34.5% of the adult population,
have prediabetes [3]. Screening for prediabetes is recom-
mended in subjects with risk factors for T2DM because
prediabetes is associated with incident T2DM and diabetes
complications [4, 5]. In the Diabetes Prevention Program,
progression from prediabetes to diabetes occurred at an
annual rate of 11% in the placebo group [6]. In the Da
Qing Diabetes Prevention Study, the 30-year cumulative
incidence of T2DM was 95.9% in the control group and
88.7% in the lifestyle intervention group [7]. Long-term
complications of diabetes including microvascular [8-11]
and macrovascular [10, 12-15] disease have been reported
in patients with prediabetes. In the Diabetes Prevention
Program, ~8 % of subjects with prediabetes had retinopathy
[8], whereas about 16% of individuals with prediabetes
were found to have microalbuminuria in another study
[11]. The Paris Prospective Study reported a doubling of
cardiovascular mortality in middle-aged men with im-
paired glucose tolerance [14]. Additionally, prediabetes was
associated with a 2.5-fold higher incidence of unrecognized
myocardial infarction in a multiethnic population that was
free of cardiovascular disease at baseline [15].
Intervention studies have demonstrated that lifestyle
modification and certain medications can prevent or delay
the progression to T2DM among people with prediabetes [6,
7, 16]. However, those interventions reverse prediabetes in
< 50% of subjects, leaving a majority in a state of persistent
prediabetes and increased risk of vascular complications [9,
17, 18]. The ability to identify normoglycemic individuals
at risk for incident prediabetes would help refine the timing
of early lifestyle interventions to maintain normoglycemia
and prevent prediabetes and its associated complications.
Although family history, demographic, anthropometric,
and other risk factors can help identify individuals at

increased risk for T2DM, there is currently no tool for
predicting incident prediabetes among normoglycemic per-
sons [19, 20]. Historically, glucocorticoid challenge had
been used to diagnose “potential” diabetes [21, 22]. Those
early studies of normoglycemic relatives of patients with
T2DM demonstrated that about 35% of the subjects with a
positive response to cortisone challenge developed diabetes
over a S-year period [21, 22]. More recently, other reports
have used the glucoregulatory response to a high-dose
dexamethasone challenge to predict incident dysglycemia
in relatives of patients with T2DM [23, 24]. In the pre-
sent report, we evaluated the utility of a single, oral dose
(2 mg) of dexamethasone as a challenge test in predicting
incident prediabetes among initially normoglycemic white
and Black offspring of parents with T2DM enrolled in a
longitudinal study. We tested the hypothesis that transition
from normoglycemia to prediabetes would be associated
with an exaggerated glycemic response to dexamethasone,
compared with maintenance of normoglycemic status.

Material and Methods
Subjects

Study participants were selected from the Pathobiology of
Prediabetes in a Biracial Cohort (POP-ABC) study cohort
[25, 26]. The details of the design and methods of the POP-
ABC study have been described in previous reports [235,
26]. Included in this study were African-Americans and
Caucasians aged 18 to 65 years, without a history of diabetes
or prediabetes, who had at least 1 biological parent with
T2DM and were normoglycemic during screening OGTT
(FPG <100 mg/dL [5.6 mmol/L] and 2HPG <140 mg/dL
[7.8 mmol/L]). Individuals who used medications that af-
fect glucose metabolism, such as antihyperglycemic agents,
steroids, and hydrochlorothiazides, were excluded from
the study. Also, pregnant women, women less than 1 year
postpartum, individuals hospitalized within 6 weeks be-
fore undergoing OGTT, subjects who were in a weight
loss program, and had liposuction or bariatric surgery
were excluded from the study. Individuals with abnormal
dexamethasone suppression test (cortisol > 5 mecg/dL
[138 nmol/L]) were excluded. Parental history of T2DM
was captured by a questionnaire designed for this purpose
[25, 27]. The protocol for this study was approved by the
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institutional review board of the University of Tennessee
Health Science Center and a written informed consent
was obtained from each subject before participation in the
study. The study was carried out at the General Clinical
Research Center of the University of Tennessee, in adher-
ence with the principles of the Helsinki Declaration.

Study procedure

One hundred and ninety subjects who fulfilled the entry
criteria were invited for initial study procedures, which
including a detailed medical history, physical examination,
and anthropometry. A 75-g OGTT was administered.
OGTT was performed between 7:00 and 11:00 am, after
fasting for about 12 hours. Venous blood samples for the
measurement of glucose and insulin were obtained before (0
minute) and at 30 minutes and 120 minutes after ingestion
of glucose. Blood sampling for biochemistry and HbAlc
was also performed at 0 minute. Further assessments in-
cluded IV glucose tolerance test, determination of insulin
sensitivity by hyperinsulinemic euglycemic clamp, and
body composition by dual energy X-ray absorptiometry.
Dexamethasone challenge test was performed after over-
night fasting, the subject ingested 2 mg of dexamethasone
at 10:00 pm and presented to the research center at 8:00 AM
the following day for venous blood sampling. Plasma glu-
cose (FPG-Dex) and cortisol were measured. We calculated
the difference between blood glucose after dexamethasone
and the FPG (delta FPG) as FPG-Dex — FPG.

Measurement of insulin sensitivity and insulin
secretion

Insulin resistance was evaluated by homeostatic model as-
sessment of insulin resistance [28] and insulin sensitivity
was assessed directly using the hyperinsulinemic euglycemic
clamp [29]. Insulin secretion was assessed by homeostatic
model assessment of B-cell function [28] and frequently
sampled IV glucose tolerance test, as previously described
[28]. The clamp procedure was performed after an over-
night fast. Regular insulin was given by continuous IV infu-
sion at the rate of 2 mU/kg™"/min™! (14.4 pmol/kg™'/min™")
for 180 minutes. Blood glucose concentration was main-
tained at ~100 mg/dL (5.6 mmol/L) with a variable rate IV
dextrose (20%) infusion. Arterialized blood samples were
obtained every 10 minutes for measurement of glucose and
insulin levels. The rate of total insulin-stimulated glucose
disposal was calculated for the last 60 minutes of the in-
sulin infusion and corrected for steady-state plasma insulin
levels to determine insulin sensitivity [28]. Insulin secretion
was determined by the IV administration of dextrose (25 g)
after an overnight fast. Sampling for glucose and insulin in

arterialized blood was performed 30 minutes before and at
2,3,4,5,7,and 10 minutes after the dextrose bolus [28,
30]. The acute insulin response was computed as the mean
incremental insulin concentration from 3 to 5 minutes after
the dextrose bolus [28, 30]. B-cell function was assessed by
disposition index (insulin sensitivity x acute insulin secre-
tion) [30].

Subjects were followed up quarterly, assessments in-
cluded interval history, physical examination, anthro-
pometry, and blood sampling for biochemistry. A 75-g
OGTT was repeated each year to determine progression to
prediabetes. Prediabetes was diagnosed as impaired fasting
glucose (FPG values of 100-125 mg/dL [5.5-6.9 mmol/L]
and/or impaired glucose tolerance (2HPG values of 140-
199 mg/dL [7.8-11.0 mmol/L] [1].

Biochemical measurements

Plasma glucose was measured with the glucose oxi-
dase method (Yellow Spring Instruments Co). Plasma in-
sulin was measured immunochemically in our Endocrine
Research Laboratory, using commercial ELISA kits. Plasma
cortisol was measured in our endocrine research laboratory
by chemiluminescent immunoassay using The IMMULITE
1000 system (Siemens Healthineers). HbAlc was measured
in a clinical laboratory.

Statistical analysis

Data are reported as means = SD unless otherwise speci-
fied. Significance level was set as P < 0.05. Data were ana-
lyzed using Student # test, % test, logistic regression model,
and receiver operating characteristic (ROC) curve analysis.
All statistical analyses were performed using SAS statistical
software, version 9.4 (SAS Institute Inc; Cary, NC).

Results
Baseline characteristics of the subjects

We studied 190 healthy normoglycemic adult African-
American and Caucasian offspring of parents with
T2DM; 74.7% of whom were females and 56.3% were
African-Americans (Table 1). The mean age of the cohort
was 44.7 = 10.0 years, and average body mass index was
29.8 + 6.8 kg/m?. The subjects were categorized and ana-
lyzed based on the presence or absence of progression from
normoglycemia to prediabetes. Consistent with the main
report from the entire cohort [26], male sex and older age
were associated with significantly higher incidence of pro-
gression from normoglycemia to prediabetes among the
participants who underwent dexamethasone challenge
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Table 1. Baseline Characteristics of the Subjects

Characteristic All Nonprogressors Progressors (n =58) P Value Progressors
(n=132) vs Nonprogressors
Demography and anthropometry
Age (years) 44.7 + 10.0 43.3+104 48.0 = 8.3 0.003
Sex (female/male) 142/48 107/25 35723 0.004
Ethnicity (black/white) 107/83 76156 3127 0.636
BMI (kg/m?) 29.8 £6.8 294 +7.2 30.7 5.9 0.214
Weight (kg) 84.1 = 20.6 82.1+21.0 88.4 =19.1 0.055
Waist circumference (cm) 92.6 = 14.1 90.5 = 14.8 97.3 =11.7 0.002
Female 91.1 = 14.3 89.6 +15.1 95.4 =£10.7 0.039
Male 97.0 = 13.0 94.1 = 12.8 100.1 = 12.8 0.115
Trunk fat mass (kg) 14.6 +7.0 14.0=+7.2 16.0+7.2 0.073
Total fat mass (kg) 30.4+13.5 30.1 = 14.1 31.3+11.8 0.565
Lipid profile
Total cholesterol 178.6 + 33.2 179.9 = 33.1 184.8 + 32.9 0.090
HDL cholesterol 53.3+133 54.9 = 14.5 49.9 = 10.6 0.017
LDL cholesterol 107.2 £ 29.1 103.8 £29.0 115.0 = 28.2 0.014
Triglyceride 90.8 = 52.7 86.8 = 52.7 99.4 = 51.9 0.119
Glucoregulatory indices
Fasting plasma glucose (mg/dL) 90.9 = 5.7 89.8 5.7 934 5.0 <0.0001
2-hour plasma glucose (mg/dL) 112.1 = 16.1 111.5 £ 15.8 113.6 = 18.7 0.434
Hemoglobin Alc 5.6+04 5.5+04 5.7+0.5 0.102
Fasting insulin (pU/mL) 7.0+4.9 6.5 +4.8 8.2+5.0 0.035
HOMA-IR 1.72 =+ 1.42 1.54 +1.29 212+ 1.62 0.012
HOMA-B 86.0 = 65.0 80.7 = 63.1 97.7 = 68.0 0.103
Si-clamp (pmol/kg FFM/min/pmol/L) 0.142 = 0.066 0.156 = 0.065 0.116 = 0.060 0.0009
Acute insulin response (nU/mL) 86.2 + 74.4 85.6 + 71.0 87.4 = 82.0 0.880
DI 104 = 8.1 11.6 £ 9.1 8.3=5.7 0.034
Dexamethasone challenge
8 aMm plasma glucose (mg/dL) (FPG-Dex) 109.9 = 11.7 106.9 = 10.8 116.8 = 10.9 < 0.0001
8 aMm cortisol (mcg/dL) 0.96 = 0.61 1.0+0.7 0.9=+0.3 0.109
Delta FPG (FPG-Dex — FPG) 19.0 = 10.6 17.0 £ 10.2 23.4+10.1 <0.0001

Boldface type indicates statistically significant.

Abbreviations: 2HPG, 2-hour postload glucose; AIR, acute insulin response; BMI, body mass index; DI, disposition index; FPG-Dex, fasting plasma glucose after

ingesting dexamethasone 10 hours previous.

(Table 1). Furthermore, progressors had higher values for
waist circumference (P = 0.002), low-density lipoprotein
cholesterol (P = 0.014), and lower high-density lipoprotein
cholesterol (P = 0.017), compared with nonprogressors.
Figure 1 shows a plot of the group means with 95% con-
fidence interval of FPG-Dex (Fig. 1a), FPG during OGTT
(Fig. 1b), 2HPG during OGTT (Fig. 1¢), and insulin sensi-
tivity (Fig. 1d) in progressors vs nonprogressors.

Dexamethasone challenge test

Plasma cortisol level was adequately suppressed to ~ 1 mcg/
dL in all subjects, indicating the subjects ingested dexa-
methasone as instructed. FPG-Dex levels displayed marked
variability (range 81-145 mg/dL). Similarly, the change in
FPG from baseline following dexamethasone (delta FPG)
ranged from -7 to +48 mg/dL. On the average, FPG-Dex

was 10 mg/dL higher in progressors than nonprogressors
(116.8 = 10.9 vs 106.9 = 10.8 mg/dL, P < 0.0001). Also,
the delta FPG and the FPG were higher in the progressors
(23.4 = 10.1 vs 17.0 = 10.2 mg/dL, P < 0.0001, and
93.4 = 5.0 vs 89.8 =+ 5.7 mg/dL, P < 0.0001), respectively.
In 7 subjects (3.7%) who remained normoglycemic, FPG-
Dex did not rise above FPG level supporting a robust -cell
function in these subjects, which is consistent with the
higher disposition index observed in the nonprogressors
(11.6 9.1 vs 8.3 = 5.7, P = 0.034).

Progression to prediabetes
During a follow-up period of 5.5 vyears (mean
2.70 = 1.4 years), 58 (30.5%) of the 190 subjects re-

cruited into the study developed prediabetes. The rate of
progression to prediabetes did not differ between subjects
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who had 1 parent with diabetes and those who had 2
parents with diabetes (30.2% vs 32.1%, P = 0.827). Forty-
nine of 162 subjects with diabetes in 1 parent developed
prediabetes compared with 9 of 28 subjects with diabetes
in both parents. As previously reported from the POP-ABC
cohort [26], older age, male gender, trunk fat, insulin re-
sistance, and diminished insulin secretion were significant
predictors of incident prediabetes. In the present report,
we focused on the response to single-dose dexamethasone
challenge as a potential additional predictor of prediabetes.
We performed logistic regression analyses to determine
the predictors of the escape from normoglycemia to
prediabetes. In a univariate model, FPG-Dex (P < 0.0001),

a FPG Dex by progression status b FpG by progression status
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FPG (P < 0.0001), delta FPG (P < 0.001), and insulin sen-
sitivity (P < 0.002) were predictors of incident prediabetes.
However, in a multivariate logistic regression analysis,
which included age, race, gender, body mass index, waist
circumference, FPG, 2HPG, acute insulin response, in-
sulin sensitivity, and disposition index as covariates, only
FPG-Dex remained as independent predictor of incident
prediabetes (P = 0.007); Table 2.

Furthermore, we performed ROC curve analyses to de-
termine the sensitivity and specificity of FPG-Dex as well as
FPG, 2HPG during OGTT, and insulin sensitivity, which are
known predictors of diabetes. Results are shown in Fig. 2
and Table 3; FPG-Dex performed better than the other
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Figure 1. a: Plot of the group means with 95% confidence interval of FPG-Dex in progressors vs nonprogressors. b: Plot of the group means with
95% confidence interval of FPG during OGTT in progressors vs nonprogressors. c¢: Plot of the group means with 95% confidence interval of 2HPG
during OGTT in progressors vs nonprogressors. d: Plot of the group means with 95% confidence interval of insulin sensitivity in progressors vs
nonprogressors. 2HPG, 2-hour postload glucose; FPG-Dex, FPG-Dex, fasting plasma glucose; OGTT, oral glucose tolerance test.

Table 2. Logistic Regression Analysis of the Predictors of Progression

Variable Point Estimate 95% Confidence Limits P Value
FPG-Dex 1.073 1.020-1.129 0.007
FPG 1.038 0.938-1.147 0.473
2HPG 0.985 0.957-1.014 0.303
Insulin sensitivity 0.0280 0.000-5470.629 0.565
AIR 1.003 0.992-1.014 0.638
DI 0.969 0.861-1.092 0.611
Age 1.030 0.979-1.084 0.251
Race 1.170 0.447-3.060 0.479
Gender 1.401 0.457-4.297 0.555
BMI 0.978 0.844-1.132 0.763
Waist circumference 1.030 0.956-1.110 0.437

Abbreviations: 2HPG, 2-hour postload glucose; AIR, acute insulin response; BMI, body mass index; DI, disposition index; FPG-Dex, fasting plasma glucose after

ingesting dexamethasone 10 hours previous.
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Figure 2. a: ROC curve of FPG-Dex as a predictor for incident prediabetes. b: ROC of FPG during OGTT as a predictor for incident prediabetes. c: ROC
of 2HPG during OGTT as a predictor for incident prediabetes. d: ROC curve of Si-clamp as a predictor for incident prediabetes. 2HPG, 2-hour postload
glucose; FPG-Dex, fasting plasma glucose; OGTT, oral glucose tolerance test; ROC, receiver operating characteristic.

parameters. A plasma glucose of 107 mg/dL or more after
dexamethasone predicted incident prediabetes with 88%
sensitivity and 49% specificity. Additionally, we explored
the yield of a combination of the different variables that
predicted incident prediabetes in a univariate model, the
combination of FPG-Dex and insulin sensitivity gave the
best yield (area under the curve [AUC] = 0.78) but this was
statistically comparable to FPG-Dex alone (AUC = 0.74),
P = 0.12. The sensitivity and specificity of FPG-Dex as a

Table 3. Sensitivity and Specificity of the Variables
Predicting Progression

Variable AUC  Cutoff Point  Sensitivity ~ Specificity
FPG-Dex 0.74 110 0.79 0.59
107 0.88 0.49
FPG 0.69 90 0.74 0.48
89 0.83 0.41
2HPG 0.55 107 0.69 0.33
108 0.72 0.32
Insulin sensitivity ~ 0.67 0.163 0.78 0.42
0.173 0.80 0.38

2HPG, 2-hour postload glucose; FPG-Dex, fasting plasma glucose.

predictor of prediabetes in the entire cohort (88% and
49%, respectively) did not differ significantly from its yield
when the population was stratified by race (96% and 45%
in whites vs 81% and 53% in Blacks; P > 0.11) and sex
(86% and 51% in males vs 91% and 44% in females;
P> 0.56).

Discussion

As previously reported, our POP-ABC study cohort of
healthy, normoglycemic African-American and Caucasian
offspring of parents with T2DM developed incident
prediabetes at an annual rate of ~11% during an average
follow-up period of 2.7 years [26]. At baseline, subjects
who progressed to prediabetes were significantly older,
had more truncal adiposity, and exhibited glucoregulatory
perturbations including insulin resistance, diminished
B-cell function, and a higher FPG compared with those
who remained normoglycemic [26]. In the present report,
we analyzed response to a single-dose oral dexametha-
sone challenge in relation to progression from normo-
glycemia to prediabetes. We found that individuals who
progressed to prediabetes showed a significantly higher
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glucose excursion after dexamethasone challenge. A multi-
variate regression analysis, which included demographic,
anthropometric, and key glucoregulatory parameters,
showed that FPG-Dex was an independent predictor of in-
cident prediabetes. Furthermore, ROC curve analysis dem-
onstrated that FPG-Dex performed better than the indices
derived from a 75-g OGTT in predicting progression to
prediabetes, with a sensitivity and specificity of 88% and
49%, respectively.

Available evidence indicate that interventions such
as lifestyle modification [6, 7, 16] and medications [6,
31-33] can prevent or delay incident T2DM in subjects
with prediabetes; but these interventions did not re-
verse prediabetes in a majority of the subjects. Thus,
most individuals with prediabetes remained in a state
of dysglycemia with increased risk of vascular compli-
cations [9, 17, 18]. The ability to detect normoglycemic
individuals at risk for incident prediabetes would be
useful in the timing of early lifestyle interventions to
maintain normoglycemia and prevent prediabetes and
its associated complications. Thus, a simple, affordable,
convenient and readily available test that predicts inci-
dent prediabetes would be valuable. Currently, the diag-
nosis of prediabetes may require OGTT, which is time
consuming, and may be expensive for populations with
limited resources. Furthermore, FPG and 2HPG, derived
from OGTT, have not proved to be robust predictors of
incident diabetes [34-36] or prediabetes [37], although
the utility of blood glucose values may be improved by
the addition of insulin secretion/insulin resistance index
to the predictive model [34, 35]. Consistent with these
observations, we have found that FPG and 2HPG values
during OGTT were inferior to FPG-Dex in predicting in-
cident prediabetes.

Corticosteroids induce hyperglycemia mainly by
increasing insulin resistance [38-40]. The administra-
tion of dexamethasone worsened the insulin resistance,
which placed a demand on an erstwhile well compen-
sated, subtle B-cell deficit in subjects who progressed to
prediabetes. B-cell function assessed by the disposition
index was notably lower in the subjects who developed
incident prediabetes in our cohort [26]. Although insulin
resistance is present in subjects who develop prediabetes
and T2DM, evidence from monogenic diabetes and in-
herited forms of insulin resistance, such as mutation in
human insulin receptor, suggests that $-cell function may
be the ultimate determinant of incident dysglycemia [41-
44]. Consequently, models for the prediction of T2DM
that have included insulin secretion/insulin resistance
ratio or disposition index have performed better than
those based on OGTT-derived blood glucose levels alone
[34]. Interestingly, disposition index did not predict

incident prediabetes in a regression model that included
FPG-Dex in the present study. Thus, the responses to
dexamethasone challenge might have captured the com-
bined effects of insulin resistance and B-cell function in
our cohort of high-risk subjects with parental T2DM.
Clearly, an ability of dexamethasone challenge to pre-
dict incident prediabetes among normoglycemic subjects
could help direct the selection of high-risk individuals
for targeted lifestyle interventions aimed at preventing
prediabetes and associated complications [6, 7, 16].

Historically, the cortisone-glucose tolerance test was
used to diagnose potential diabetes, this procedure un-
covered subclinical defect in carbohydrate metabolism in
apparently healthy relatives of patients with diabetes [21,
22]. In these early studies, 35% of the relatives of patients
with T2DM who had a positive response during OGTT
after cortisone challenge developed diabetes over ~ 5 years
[21, 22]. More recent studies have used plasma glucose re-
sponse during OGTT after high-dose dexamethasone ad-
ministration to predict incident dysglycemia in relatives
of subjects with T2DM [23, 24]. In 1 of these studies,
where the subjects were followed-up for 7 years, the 2HPG
was a good predictor of incident diabetes (AUC = 0.92);
2HPG > 200 mg/dL predicted incident T2DM with 88%
sensitivity and 74% specificity. It is noteworthy that these
earlier studies performed OGTT after steroid challenge. We
have investigated the predictive value of a single blood glu-
cose level obtained after an overnight dexamethasone in-
gestion in normoglycemic subjects. The method employed
in our study yielded a comparable sensitivity level and
has the advantage of being readily available, affordable,
convenient, and simple. Another difference between prior
studies and this report is that our sample size was much
larger, although our follow-up period was shorter than that
of the previous studies [23, 24]. Also, some of the subjects
in prior studies had impaired glucose tolerance at baseline,
whereas we have investigated only healthy euglycemic off-
spring of parents with T2DM [24].

The cumulative incidence of prediabetes was 30% in
this study, which is consistent with our earlier report [26]
and comparable with the rate of 31% over 4 years reported
in Pima Indians [45]. Another study conducted in India had
reported cumulative incidence of 23% over 3.5 years of
follow-up [37].

The strengths of the present study include the large
sample size, enrollment of a diverse cohort, and the ex-
tensive phenotypic characterization of study participants.
Other strengths include the simplicity of the single-dose
dexamethasone protocol, reliance on fasting plasma glu-
cose (a readily available measure) and the high sensitivity of
~90%. However, the specificity of the dexamethasone chal-
lenge test was relatively modest at 50%, and the restriction
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of enrollment to offspring of parents with T2DM limits the
generalizability of our findings.

Conclusion

In our well-characterized biracial cohort of normogly-
cemic subjects with parental diabetes, we have demon-
strated that the 8 am plasma glucose response following
to a single oral 2-mg dose of dexamethasone administered
at 10 pm the previous night predicted incident prediabetes
with ~ 90% sensitivity and ~50% specificity over a 2.7-
year follow-up. This finding, if validated by further studies,
would be a valuable tool for identification of people at risk
of prediabetes, thereby facilitating early intervention for
prevention of dysglycemia.
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