= = = = |-
View metadata, citation and similar papers at core.ac.uk brought to you byﬁ CORE

provided by Repositério Institucional UNIFESP

Diagnosis of Hyperglycemia in a Cohort of
Brazilian Subjects

Fasting plasma glucose— and oral glucose tolerance test—based glycemic
status are associated with different profiles of insulin sensitivity and insulin

secretion
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paired glucose tolerance (IGT) repre-

sent intermediate states between
normal fasting glucose (NFG) or normal
glucose tolerance (NGT), respectively,
and diabetes (1). The regulation of fasting
and glucose concentrations after an oral
glucose load is dependent on different
physiological mechanisms (2), and cur-
rent evidence suggests that IFG and IGT
have different pathophysiologies (3,4).
Measurement of fasting plasma glucose
(FPG) is the most frequently used screen-
ing test for diabetes. However, the oral
glucose tolerance test (OGTT) might be a
preferable test because FPG underesti-
mates the severity of glucose intolerance
(5,6) and because IFG and IGT define two
distinct populations with only partial
overlap (5,7,8). The present study was
undertaken to compare insulin sensitivity
and insulin secretion profiles associated
with different stages of hyperglycemia as
assessed by FPG only or by FPG and 2-h
plasma glucose during an OGTT.

I mpaired fasting glucose (IFG) and im-

RESEARCH DESIGN AND
METHODS — We analyzed data from

900 subjects without previously known di-

abetes who underwent an OGTT for diag-
nostic purposes at Fleury Institute, Sao
Paulo, Brazil. A double-glycemic status was
determined for each subject. A first set was
based on FPG only as follows: NFG (FPG
<5.6 mmol/), IFG (5.6 mmol/l = FPG
<7.0 mmol/l), and diabetes (FPG =7.0
mmol/l). Subjects with IFG were further
stratified into two groups according to the
severity of FPG: IFG new criteria (IFG,.)
(5.6 mmol/l = FPG <6.1 mmol/l) and IFG
old criteria (IFG,.) (6.1 mmol/l = FPG
<7.0 mmol/l) (1). A second set of glycemic
status values was based on both FPG and
2-h plasma glucose as follows: NFG/NGT
(FPG <5.6 mmol/l and 2-h plasma glucose
<7.8 mmol/l), isolated IFG (5.6 mmol/l =
FPG <7.0 mmol/l and 2-h plasma glucose
<7.8 mmol/l), isolated IGT (FPG <5.6
mmol/l and 7.8 = 2-h plasma glucose
<11.1 mmol/l), combined IFG/IGT (5.6
mmol/l = FPG <7.0 mmol/land 7.8 = 2-h
plasma glucose <11.1 mmol/l), and diabe-
tes (FPG =7.0 mmol/l or 2-h plasma glu-
cose =11.1 mmol/). B-Cell function was
estimated as the ratio of Ainsulin,, o i, 10
glucoseso min (9). Insulin sensitivity was es-
timated by Matsuda’s composite index (10)
and by homeostasis model assessment of in-
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sulin sensitivity (HOMA%S) (11). Differ-
ences between groups were assessed by
ANOVA with log-transformed data. Com-
parisons between pairs were made using the
Tukey-Kramer honestly significant differ-
ence (HSD) test. Insulin secretion was com-
pared between groups with adjustment for
insulin sensitivity levels (HOMA%S) during
regression analyses.

RESULTS — Subjects with IFG, ., IFG,,
or diabetes as defined by FPG had lower
insulin sensitivity than subjects with
NFG, but there were no differences in in-
sulin sensitivity among the hyperglyce-
mic groups (Table 1). Insulin secretion
decreased with the severity of hyperglyce-
mia and was significantly different in all
intergroup comparisons.

When OGTT-based glycemic status
was considered, subjects with isolated IFG
or with isolated IGT had decreased insulin
sensitivity that was intermediate between
that of subjects with NFG/NGT and that of
subjects with both IFG/IGT and diabetes
(Table 1). The Ainsulinsg_g min-to-
glucosesg i ratio was decreased in all
groups with hyperglycemia compared
with values in subjects with NFG/NGT.
Similar values were observed in subjects
with isolated IFG or with isolated IGT that
were intermediate between those in sub-
jects with NFG/NGT and those in subjects
with combined IFG/IGT or with diabetes.

We have looked at the correlation be-
tween hyperglycemic status determined
by FPG only and by FPG and 2-h plasma
glucose. FPG-based stratification under-
estimated the severity of hyperglycemia
and glucose intolerance, as 19% of sub-
jects with NFG had IGT and 3% had dia-
betes when we considered the OGTT-
based stratification. Moreover, 44% of
subjects with IFG in the FPG-based strat-
ification also had IGT and 24% had dia-
betes according to the OGTT-based
criteria.

CONCLUSIONS — e have observed

that the increase in the severity of hyper-

DiaBETES CARE, VOLUME 30, NUMBER 8, AuGust 2007

2135


https://core.ac.uk/display/37733212?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

|
Diagnosis of hyperglycemia in Brazilian subjects

578 .
=1 - Es == === = 4 2.3 lycemia assessed by FPG only or by the
2| 28828 gSgg g |Zi% o > ith differont pro
g ISESRSESES) 3533 s |22 OGTT is associated with different profiles
A VAVAVAVAY VAVAY ¥ ST %" of insulin sensitivity and insulin secre-
8w - SE tion. When glycemic status was assessed
I ~ Qe T SN e S5 g . . .
gl ., ~eo~=n — o — | 2g5 by FPG only, differences in IFG and dia-
S =5 H A U t E oy betes were best explained by the degree of
sl ~ O In I~ ~ N AN %) 2= p Yy ‘g
A NS G6 ~ © ™ — O%g g B-cell defects, as both dysglycemic states
A oy were associated with similar degrees of in-
=25 . .
" 2 el Yoo - g5z sulin resistance. The new FPG cutoff for
= 5 T o oo ¥ A N o|Zg= defining IFG (=5.6 mmol/l) identifies
513 = A+ il =] = subjects with decreased insulin sensitivity
N .
2= . SeR A | g5y and decreased B-cell function compared
3 ~ . g with subjects with NFG/NGT but with a
o o o < . . . .
D LA SR 3 = %2 lesser degree of insulin secretion deficit
g eSS NS S o b e than subjects defined by the older FPG
2] = — D o O —40 -] y
S22 SO H 444 t+ 4 ul 20 & cutoff (=6.1 mmol/l). When we take into
! 0 N OO O o o s 50
E F o R o - S ¥ ¥ 27T account both FPG and 2-h plasma glu-
8 o £42 cose, the severity of hyperglycemia and
o “ 8y o [SER=N SR . . .
< WA SRS < g < glucose intolerance was associated with
ofl 4 n=noo SRR NI R progressive decreases in insulin sensitiv-
T A A A A tl =Z 2 ity and in insulin secretion.
n © T ¥4
® 0 o N N gQ T | 8="7 These diff in insuli i
0 1 O o Elchs ese differences in insulin sensi-
~ < 3} .. . . .
- iy S E tivity and insulin secretion profiles
— e = . .
5 T TeL N ) when hyperglycemia was diagnosed by
o n oS ) ~ g5 i v th d h
z ) (l!\l'\ +1 41+ 4 +1 41 4l 4 § :Q %)) FPG on y or y[ e OGTT are due to t €
20 Q=S o5 S nE 5 underestimation by FPG of the severity
z ST © ~ B o of glucose intolerance. Our results are
50 g g
. R L I S in agreement with other studies sug-
g 2888 288 S é‘fg é- gesting that FPG remains a poor dis-
g P ! P P & JE: S criminator of IGT and of diabetes (5,6).
o V.V VIV VvV AN RUR Our analysis illustrates the effects of us-
255 Y ; )
s R e o . e ing FPG as the single test of glycemic
2 g SN BEEANS T & status. Even with the new cutoff for IFG
3 —§ R A oA A + §§ g (FPG =5.6 mmol/l), ~25% of subjects
3 A 8% - T ol R E with IGT or diabetes would be misclas-
g « ] £ sified as normal.
2 NN s o SET In summary, our data demonstrate
- " ~ M 0 M o) 2 g g . . . .
= 31 LTee — N ™ ~N £5 85 that different patterns of insulin sensi-
— = [Sus) L. . . . .
b g E oo T A tl St = tivity and insulin secretion are associ-
] o= N O <+ <+ 0O — o5 5 . . ) .
= g N S < ~N® ™ o~ =5 ated with the increase in the severity of
= S E %czé hyperglycemia assessed by FPG only or
8 =3 - - Tz by FPG and the 2-h plasma glucose dur-
g o S~ A ~ 3 %o %0 o <O . OGTT
S 2 g+ ., — + o — %+ N ~ Z %0.% mng an .
S| EIl2] 20 a4 | H4 4 + fjgt-;’
[ ' o o ® o+ o <+ cE=2Z
O N 3 o F 3] S35
L: &= 8" o ’5“5 g References
S~ [ ] .
=0 2 8= 1. Genuth S, Alberti KG, Bennett P, Buse J,
;é o - g g : N Q X 2 é § Defronzo R, Kahn R, Kitzmiller J, Knowler
S ol D~ 4+ 1+ 4l 4 ~ D %‘) WC, Lebovitz H, Lernmark A, Nathan D,
§ % QN N o ! ~ oo 2 ;E = Palmer J, Rizza R, Saudek C, Shaw ],
@ Q © ™ £58 Steffes M, Stern M, Tuomilehto J, Zimmet
kst ~ g
S S= 2 P: Follow-up report on the diagnosis of
5) ; =S5 diabetes mellius. Didh X
= 3 N Ny 2 R =279 & iabetes mellitus. Diabetes Care 26:3160—
< ol TS - R N~ |E§E ¢ 3167, 2003
S Ef g+ 1+ Ho|gEs 8 > Gaoliardino 11 Phvsiological endocri
4 zl oY L n o + o~ o ZEg 8 . Gagliardino JJ: Physiological endocrine
3 T o+ N O N R control of energy homeostasis and post-
g o S 2w randial blood glucose levels. Fur Rev
S AEE o p g
S = - IR Med Pharmacol Sci 9:75-92, 2005
5 o~ ag i qul R E 3. Abdul-Ghani MA, Tripathy D, DeFronzo
S O So . ~5 ZE&_ Zlm g g CZD : RA: AContAributiAons of B-cell dysfunctiop
| pvil< %} EES2SR S Ed ESTE and insulin resistance to the pathogenesis
" b 5 E = § g E’”‘é = § 2 o §i§ 2 of impaired glucose tolerance and im-
% = $HE P =0 E 0 2.5 % Ol g % L4 paired fasting glucose. Diabetes Care 29:
= == <ML LT <a < NE23 1130-1139, 2006

2136 DiaBETES CARE, VOLUME 30, NUMBER 8, August 2007



4. Meyer C, Pimenta W, Woerle HJ, Van

Haeften T, Szoke E, Mitrakou A, Gerich J:
Different mechanisms for impaired fast-
ing glucose and impaired postprandial
glucose tolerance in humans. Diabetes
Care 29:1909-1914, 2006

. Is fasting glucose sufficient to define di-
abetes? Epidemiological data from 20
European studies. The DECODE-study
group, European Diabetes Epidemiol-
ogy Group, Diabetes Epidemiology:
Collaborative Analysis of Diagnostic
Criteria in Europe. Diabetologia 42:647—
654, 1999

6. Pardini VC, Pardini H, Velho G: Accuracy

of fasting glucose to diagnose diabetes in
Brazilian subjects. Diabetologia 43:132—
133, 2000

. de Vegt F, Dekker JM, Stehouwer CD,

Nijpels G, Bouter LM, Heine RJ: The 1997
American Diabetes Association criteria
versus the 1985 World Health Organiza-
tion criteria for the diagnosis of abnormal
glucose tolerance: poor agreement in the
Hoorn Study. Diabetes Care 21:1686—
1690, 1998

. Unwin N, Shaw J, Zimmet P, Alberti KG:

Impaired glucose tolerance and impaired
fasting glycaemia: the current status on
definition and intervention. Diabet Med

9.

10.

11.

Oliveira and Associates

19:708-723, 2002

Stumvoll M, Mitrakou A, Pimenta W,
Jenssen T, Yki-Jarvinen H, Van Haeften T,
Renn W, Gerich J: Use of the oral glucose
tolerance test to assess insulin release and
insulin sensitivity. Diabetes Care 23:295—
301, 2000

Matsuda M, DeFronzo RA: Insulin sensi-
tivity indices obtained from oral glucose
tolerance testing: comparison with the eu-
glycemic insulin clamp. Diabetes Care 22:
1462-1470, 1999

Wallace TM, Levy JC, Matthews DR: Use
and abuse of HOMA modeling. Diabetes
Care 27:1487-1495, 2004

DiaBETES CARE, VOLUME 30, NUMBER 8, AuGust 2007

2137



