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Abstract

Aim and methods: Hyperglycemia during
acute myocardial infarction (AMI) is a risk
factor for poor outcome and increased
mortality.

Aiming to evaluate the frequency and the
relationship between hyperglycemia and the
evolution of patients with AMI, during in-
hospital stay, the data from 347 AMI patients
(214 men,

successively admitted to coronary care unit

133 women) medical records,

during an entire year, were analyzed.
According to fasting (FPG) and random

plasma glucose (RPG) levels, the patients,

besides those with previously known diabetes

(KD; n=70), were classified as having
“diabetic hyperglycemia” (DH; n= 81), “pre-
diabetic hyperglycemia (PH; n=84) and

normoglycemia (NG; n=78); Thirty four
patients with only RPG but without FPG

determination were not included in this
classification.
Results: Together, KD, DH and PH

groups accounted for 69% from the total.

The group with DH had the greatest
mortality rate (29.6%; RR=4.6; p<0.001),
followed by KD (18.6%; RR=2.9; p<0.03) and

PH (13.1%; RR=2.4; p=0.15) as compared to
NG (6.4%) group.

KD  (41.3%+11.8; p<0.001), DH
(43.3%=*12.7; p<0.003) and PH (46.2%+9.9;
p<0.03) groups had lower LVEF as compared
to NG( 49.8% group).

A significant independent negative
correlation between LVEF, FPG (= -0.28;
n=256; p<0.001), RPG (r= -0.273; n=256;
p<0.001) and age (r= -0.22; n=256; p<0.001)
was observed.

As compared to NG group, the prevalence
of cardiac failure increased with increasing
plasma glucose levels but the difference was
significant only for DH (37.5% vs14.1%;
RR=5.85; p<0.001).

Conclusion: The prevalence of glucose
intolerance in our cohort of 347 hospitalized
patients with AMI was 69%: 20.5 % with
previously known diabetes and 48.7% with
various degree of hyperglycemia.

Hyperglycemia, a frequent encounter
during AMI is associated to risk of poor
outcome and death.
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Background

A high blood glucose level is associated
with poor outcome and increased risk of death
in hospitalized patients (1-3).

Even in subjects without diabetes, a mild
hyperglycemia is associated with increased
all-cause mortality (2).

It was found, in some studies, that more
than half of the patients with acute myocardial
infarction (AMI) are hyperglycemic and a
positive association between hyperglycemia
and mortality was observed (2).

However, despite higher cardiovascular
risk and worse prognosis, the management of
diabetic
infarction (at least during in hospital stay)

patients with acute myocardial
remains sub-optimal (4).

Diabetes is an independent predictor for
death during acute myocardial infarction and
in patients with diabetes mellitus, blood
glucose levels at hospital admission, was one
of the strongest predictor for death during the
hospital stay (5,6).

Although the mechanisms involved in this
association are not elucidated, the intensive
insulin treatment aiming to normoglycemia in
critical ill patients is associated with a
substantial decrease of mortality and in-
hospital stay.

As compared to non-diabetic, in diabetic
patients with acute myocardial infarction the
congestive heart failure is more prevalent,
even after a modest size of myocardial
infarction (7).

The aim of this study was to assess the
frequency of hyperglycemia and evaluate its
effect on the risk of poor outcome and death
during hospitalization in a cohort of patients
with AML

Materials and methods

The medical records data from a total 347
consecutive patients with AMI, successively
admitted to coronary care unit during an entire
year (1 Jan 2002 - 31 Dec 2002), were used.

According to personal history, seventy
one patients had previously known diabetes.
The patients without previously known
diabetes (n=276) were classified (Table 1),
according to random (RPG) plasma glucose
(obtained at admission) and fasting (FPQG)
plasma glucose levels during the first 24 hours
from admission, as having either “Diabetic"
hyperglycemia [FPG>7.0 (126 mg/dl) and/or
RPG=11.1 (200 mg/dl) mmol/l)], "Pre-
diabetic" hyperglycemia [FPG>6.1 (110
mg/dl) but<7.0 mmol/l (126 mg/dl) and/or
RPG>7.8 (140 mg/dl) but<l1.l mmol/l (200
mg/dl)], or normoglycemia [(the patients
having both FPG<6.1 (110 mg/dl) and
RPG<7.8 (140 mg/dl) mmol/1].

Statistical analysis

Statistical analysis was done using the
Epilnfo program. Data are presented as mean
(£ SD) values. The significance of differences
between mean values was tested using, as
appropriate, either ANOVA or Kruksal-Wallis
tests. The relationship between variables was
analysed using a simple linear regression. A p
value <0.05 was considered significant.

Results

General Characteristics

Total number of patients: 347
Men: 214 (61.7%)
Women: 133 (38.3%)
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Mean age: 66£12.3 (min: 24, max: 93)
years.

Classification of patients according
to glucose tolerance

According to personal history, 71 patients
(20.5%) had prior known Diabetes (DM), 78
subjects (22.5%) had normal glucose values
both Fasting and Random (NG), 80 subjects
(23.%1) had "Diabetic" hyperglycemia (DH)

89 subjects (25.6%) had "Pre-diabetic"
hyperglycemia (PH), 29 subjects (8.4%) had
only normal RPG values. Because in these

patients FPG were not available their glucose
tolerance could not be appreciated. The data of
these patients were not included further in the
study.

The prevalence of glucose intolerance in
this cohort of 347 AMI hospitalized patients
was 69.2%:

— 20.5% previously known diabetes

48.7% hyperglycemia (23.1% "diabetic",
25.6% "pre-diabetic") in not previously known
as "glucose intolerant" subjects (table 1).

Table 1. The frequency of glucose intolerance in AMI patients.

Glucose tolerance Subjects number Percent from total
Normal glucose values 78 22.5%

Previously known diabetes 71 20.5%

"Diabetic" hyperglycemia 80 23.1%
"Pre-diabetic" hyperglycemia 89 25.6%

"Uncertain" status 29 8.4%

Total 347 100%

Table 2. Plasma glucose levels in the group of known diabetes patients.

Plasma glucose Only fasting Only random Fasting and Total
levels random

"Diabetic" 10 13 37 60
"Pre-diabetic" - 2 5 7
Normal - 2 2 4
Total 71
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Table 3. Plasma glucose levels 276 subjects without previously known glucose intolerance.

Plasma glucose Only fasting Only random Fasting and Total
levels random

"Diabetic" 27 36 17 80
"Pre-diabetic" 20 41 28 89
Normal - - 78 78
Normal : 29 : 29
("uncertain")

The patients with normal plasma glucose
levels but only random determined values

were considered "uncertain" as regarding

glucose tolerance status and their data were
not included further in the analysis.

Table 4. Age, gender and plasma glucose levels in known diabetes,

normo- and hyperglycemic groups of AMI patients.

Age Gender Random Plasma Fasting Plasma
Group ( %ars) (% men) glucose levels, mmol/l | glucose levels
y ° (mg/dl) mmol/l (mg/dl)
Normal Plasma glucose
6.23+0.96 4.87+0.7
0
l(ivze;g) 64.4£12.0 67.9% (112.1417.3) (87.7413.0)
"Diabetic"
. 12.88+5.14 * 8.06+3.19 *
0
gl};%%r)glycemla 66.9£11.3 60.7% (231292.5) (145.1457.5)
"Pre-diabetic"”
. 8.33£1.53 * 5.88+0.77 *
0
gﬁ%ﬁ;)glycem‘a 66.1£12.9 52.8% (150.0+27.5) (105.9+13.8)
Known diabetes 15.35¢6.71 * 9.98+4.46 *
(n=71) 67.5£12.6 67.6% (276.4+120.8) (179.7+80.3)

* p<0.001 compared to normal plasma glucose levels group.

Table 5. Blood lipid levels, arterial hypertension and smoking prevalence in known
diabetes, normo and hyperglycemic groups of AMI patients.

Positive Frequency of Total Cholesterol Triglyceride
Group history of arterial levels (mg/dl) levels

smoking hypertension & (mg/dl)
Eg‘;‘l PG n=48 6.8 208.755.5 131.5485.2

(61.5%) oo (n=77) (n=71)
"Diabetic" Hyperglycemia n=41 64.2% 221.0£59.5 156.1+£80.8
(n=80) (51.2%) e (n=67) (n=61)
"Pre-diabetic" Hyperglycemia n=44 70.6% 220.2+47.5 147.2+88.1
(n=89) (49.4%) e (n=85) (n=78)
Known _ ok
Diabetes n 260D R1.7% * 20_7.5i49.1 18_1.7i137.7
(n=71) (36.6%) (n=59) (n=59)

* p<0.03 as compared to normal PG group; ** p<0.02 as compared to normal PG group;

o p<0.003 as compared to normal PG group

Jurnalul Roman de Diabet. Nutritie si Boli Metabolice /Vol. 15/ nr. 2 /2008 4




Between groups there was no significant
difference in mean age values and gender

percentage.
The Known diabetes, "Diabetic" and "Pre-
diabetic" hyperglycemic groups had, as

expected, greater fasting and random plasma

LVEF and blood glucose levels

glucose levels in comparison  to
normoglycemic group.

The known diabetes group had greater
frequency of arterial hypertension, triglyceride
levels and reduced percentage of smokers as

compared to normoglycemic group (Table 5).

Table 6. Left ventricular ejection fraction (LVEF) and enzyme levels in known diabetes,
normo- and hyperglycemic groups of AMI patients.

Grou LVEF CKMB LDH AST

P (%) (U/L) (U/L) (U/L)
;ﬁrc‘;‘:‘; lovels plasma | 4o ¢.¢ s 166.8+242.4 921.3+124.5 178.9+124.5
A (n=65) (n=78) (n=78) (n=78)
h‘;;)i‘;g;emia 43.3+12.7 * 179.5+372.2 1235.8+1661.1 273.94383.0 **
(e80) (n=58) (n=80) (n=80) (n=80)
hPree'rdlf‘bc‘zgia 46.249.3 * 165.1+260.9 1060.1+680.2 255.04224.2 *
(3389’)% y (n=70) (n=88) (n=89) (n=89)
Known diabetes 41.3+11.8 * 105.1£106.0 1092.6-848.1 270.5+431 4
(n=71) (n=53) (n=71) (n=71) (n=71)

*p<0.01 ; ** p<0.04

Relationship between LVEF and Fasting plasma glucose
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Fig. 1 — Relationship between LVEF and fasting plasma glucose.

LVEF was significantly decreased in
known diabetes and in both hyperglycemic
groups as compared to normoglycemic group.

AST levels were greater in "Diabetic" and
"Pre-diabetic" hyperglycemic groups.

Between LVEF, blood glucose levels
(random and fasting) and age there was a
significant negative correlation.
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Correlations: — Random plasma glucose, 1=0.273;
n=256; p<0.0001

LVEF was inversely correlated to: _ _
y These correlations were independent from

—  Age, =0.207;n=259; p<0.001
— Fasting plasma glucose, =0.28; n=256;
p<0.0001

each other.

Relationship between LVEF and Random plasma glucose level
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Fig. 2 — Relationship between LVEF and random plasma glucose levels.

Relationship between LVEF and age
70F oo—]
60f
s0f
a0f
30f
20f
10 e e e
20 30 40 50 60 70 80 90 100

Age (years)

LVEF (%)

Fig. 3 - Relationship between LVEF and age.

patients with ST elevation myocardial
infarction (STEMI), 47 (20.3%) while only 17
(14.8%) from 115 patients with non-ST

From the total of 347 patients, 64 (18.4%) elevation myocardial infarction (NSTEMI),
has died during hospitalization. From 232 had died. However, the STEMI mortality RR,

In-hospital mortality
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NSTEMI, was not
two-tailed p=0.242)

as compared to
significantly  (Fisher
increased.

As well there was no significant
difference in mortality rates between STEMI
and NSTEMI within each sub-group (normal
known diabetes,

plasma glucose levels,

"diabetic" and "pre-diabetic" hyperglycemia).

Excluding 11 deceased patients in the
group (n=29) of "uncertain" glucose tolerance
53 deceased and 265
The
comparison between these two groups is

status, there were

survivors during in-hospital stay.

presented in table 7.

Table 7. Age, LVEF, fasting PG, T. Cholesterol levels and percentage
of non-smokers in dead and survivors during in-hospital stay.

Variable Dead Survivors p value
Age (years) 72.9+9.6 65.2+12.3 0.0001
LVEF (%) 34.5+£12.3 46.3++£10.6 0.0001
Fasting plasma glucose, mmol/l | 8.7+4.3 6.7£3.0 0.0011
(mg/dl) (156.0+76.9) (121.3+53.6) ’
Non-smokers (%) 75.5 453 0.001
T. Cholesterol (mg/dl) 196.1+63.2 216.9+51.6 0.049

There were no significant differences

between dead and survivors regarding

triglyceride, AST, CKMB, LDH levels and
frequency of arterial hypertension.

Table 8. Cardiac failure and risk of in-hospital mortality in known diabetes,
normo- and hyperglycemic groups of AMI patients.

Number of cases with . RR of death (95% CI) as
. . Number died
Group cardiac failure N compared to
(%) (%) normoglycemic group
Normal plasma glucose | 11 4
levels (14.1%) (5.1%) )
(n=78) nr. died=2 (18.2%) e
"Pre-diabetic"” 14 1 241
hyperglycemia (15.7%) (12.4%) (0.80 - 2.26)
(n=89) nr. died=5 (35.7%) s p=ns
WG . 30 * 5.85
(?Zlgg‘;“" hyperglycemia | 35 50, 5340 0%) (2.13 - 16.09)
nr. died=14 (46.7%) ) Yates' chi’ p<0.001
Known diabetes 18 14 3.85
(n=71) (23.35%) (19.7%) 1.33-11.4)
nr. died=9 (50%) e Yates' chi’p<0.015

* p<0.001 (chi’)

Cardiac failure: either one, two or three from: cardiogenic shock, acute pulmonary edema, acute cardiac failure.

Cardiac failure and mortality
according to plasma glucose levels

The frequency of cardiac failure was
significantly increased only in "diabetic"
hyperglycemic group.

Cardiac failure was frequently associated
to death: 41.1% ( 30 from 73) of the subjects
with had died during
hospitalization. The death rate in subjects with

cardiac failure

cardiac failure increased gradually from

normoglycemic, trough "pre-diabetic" and
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"diabetic" hyperglycemic, to known diabetes
group.

The relative risk (RR) of death was
significantly increased in known diabetes and
in "diabetic" hyperglycemic as compared to
normoglycemic group

Increased frequency of cardiac failure and
death in "diabetic"
hyperglycemic group suggest that this group

greater RR  of
may be even at the greater risk of poor
outcome and death that known diabetes group.
This apparent "paradoxical" finding, was

confirmed in an earlier study (8).

In hospital insulin treatment
of hyperglycemia

1. Known diabetes: >From 71 patients,
only 28 (40%)
treatment during hospitalization. Eight

received insulin
of them were insulin-treated before
admission in hospital.

2. "Diabetic" hyperglycemia": Only 9
patients (11.3%) from a total of 80
received insulin treatment

3. "Pre-diabetic" hyperglycemia: no one
received insulin treatment.
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