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Prognostic Value of the Leuko-glycemic Index in Acute Myocardial
Infarction. Results from the SCAR Multicenter Registry

Valor prondstico del indice leucoglucémico en el infarto agudo de miocardio. Resultados del
Registro Multicéntrico SCAR
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ABSTRACT

Background: Leukocytosis and hyperglycemia correlate with worse short-term prognosis in patients with acute coronary
syndrome, but their new relationship, called leuko-glycemic index (LGI), has been scarcely evaluated.

Objectives: The aim of this study was to analyze the prognostic value of LGI in patients with ST-segment-elevation acute
myocardial infarction (STEMI) and its added value to classical risk scores.

Methods: Patients diagnosed with STEMI from the SCAR (Acute Coronary Syndromes in Argentina) Multicenter Registry
were analyzed. The final endpoint was death or in-hospital Killip-Kimball 3-4 (KK 3-4). The LGI was analyzed as a continu-
ous variable and in quartiles according to 25, 50 and 75 percentile values.

Results: The study evaluated 405 out of 476 patients with final STEMI diagnosis. Presence of the primary endpoint signifi-
cantly increased per LGI quartile: 0%, 7.60%, 9.30% and 30.60% (p < 0.0001). The LGI area under the ROC curve for the
composite endpoint was 0.77 [(95% CI 0.71-0.88); p = 0.0001]; the best prognostic cut-off value was 1000. Presence of death
or KK 3-4 was 0% and 13% in STEMI patients with LGI below or above 1000, respectively. In a multivariate logistic regres-
sion model, LGI was independently associated with death or KK 3-4. The area under the ROC curve of the TIMI risk score
for STEMI was 0.58. The addition of LGI increased its discriminatory capacity to 0.66 (p = 0.001).

Conclusions: The LGI was an independent predictor of adverse outcome in STEMI patients (death or KK 3-4), adding prog-
nostic value to the TIMI risk score.

Key words: Myocardial Infarction —Blood glucose - Leukocytes.
RESUMEN

Introduccién: Se conoce que la leucocitosis y la hiperglucemia se correlacionan a corto plazo con peor prondstico en pacientes
con sindrome coronario agudo, pero su novel relacién, denominada indice leucoglucémico (ILG), se ha evaluado escasamente.
Objetivos: Analizar el valor prondstico del ILG en pacientes con infarto agudo de miocardio con elevacién del segmento ST
(IAMCEST) y su valor agregado a los puntajes de riesgo clasicos.

Material y métodos: Se analizaron los pacientes con diagndstico de IAMCEST, del Registro Multicéntrico SCAR (Sindromes
Coronarios Agudos en Argentina). El punto final analizado fue la muerte o Killip Kimball 3-4 (KK 3-4) en el periodo hos-
pitalario. Se analizé el ILG tanto como variable continua como en cuartiles segtin los valores de los percentiles 25, 50 y 75.
Resultados: Se analizaron 405 de 476 pacientes con diagnéstico final de IAMCEST. La presencia del punto final fue signifi-
cativamente creciente por cuartiles de ILG: 0%, 7,60%, 9,30% y 30,60% (p < 0,0001). El area bajo la curva ROC del ILG
para el punto final combinado fue de 0,77 [(IC 95% 0,71-0,88); p = 0,0001]; el mejor valor de corte pronéstico fue de 1.000.
La presencia de muerte o KK 3-4 fue del 0% y del 13% en los IAMCEST con ILG menor o mayor de 1.000, respectivamente.
En un modelo de regresién logistica multivariado, el ILG se asocié independientemente con muerte o KK 3-4. El 4rea bajo
la curva ROC del puntaje TIMI para IAMCEST fue de 0,58. El agregado del ILG increment6 su capacidad discriminatoria a
0,66 (p = 0,001).

Conclusiones: El ILG demostré que es un predictor independiente de mala evolucién en el IAMCEST (muerte o KK 3-4), con
valor aditivo al puntaje TIMI.
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Abbreviations

CPK  Creatine phosphokinase

AMI  Acute myocardial infarction

STEMI ST-segment elevation acute myocardial infarction
HF Heart failure

INTRODUCTION
The purpose of stratifying patients with acute coro-
nary syndrome (ACS) is to identify those at greater
risk of presenting reinfarction, death or heart failure
(HF) in order to define adequate strategies. Clinical
predictors, as risk scores, which are easily and quickly
implemented in the early phase of ACS, are widely
used for this end. (1-3) Other markers, mainly inflam-
matory, have been evaluated to increase the precision
of risk prediction. (4, 5) Previous studies have shown
that leukocytosis and hyperglycemia correlate with
worse short-term prognosis, (6, 7) but their novel re-
lationship, called leuko-glycemic index (LGI) has been
scarcely evaluated. The aim of this study was to de-
termine the LGI value that predicts severe in-hospital
events of death, or KK 3-4 in the first 24 hours follow-
ing ST-segment elevation acute myocardial infarction
(STEMI).

Another goal of the study was to define the added
value of LGI to the TIMI score for STEMI.

METHODS

A multicenter cross-sectional study was performed with the
information provided by the SCAR (Acute Coronary Syn-
dromes in Argentina) Multicenter Registry developed by the
Research Area and the Cardiovascular Emergency Council
of the Argentine Society of Cardiology. It included consecu-
tive ACS patients older than 18 years, in 87 centers through-
out the country, during a 3-month inclusion period at each
center, between June and September 2011. Patients with
hematological or active infectious diseases were excluded
from the study. Among the total sample population, patients
with STEMI diagnosis (according to the classical criteria of
the World Health Organization) were analyzed. Leukocyte
count and fasting (at least 8 hours) blood sugar levels were
assessed on admission.

The leuko-glycemic index was calculated as the product
of fasting blood sugar (in mg/dL) and leukocyte count (on
admission) in mm3 divided by 1000. The endpoint was in-
hospital death or HF (KK 3-4).

Statistical analysis

Parametric or non-parametric distribution of continuous
variables was analyzed using the Kolmogorov-Smirnov
test, and kurtosis and skewness analyses. Continuous vari-
ables were compared using Student’s t test or the Mann-
Whitney-Wilcoxon test according to their parametric or non-
parametric distribution, and results were expressed as mean
and standard deviation, or as median and the corresponding
25 and 75 interquartile range. Discrete variables were ex-
pressed as percentages and the chi-square test was used for
comparison. The cross-product ratio was expressed as odds
ratio (OR) with its corresponding 95% confidence interval
(95% CI). ROC curves and the area under the ROC curve
were used to analyze the discriminatory power of variables

LGl Leuko-glycemic index

KK Killip-Kimball

CRP  C-reactive protein

ACS  Acute coronary syndrome

with respect to the primary endpoint cardiovascular events
(Medcalc software version 11.6.1, Mariakerke, Belgium).

The LGI was analyzed as continuous variable per group
of increasing concentration quartiles and by cut-off point es-
tablished by the ROC curve.

A stepwise multivariate logistic regression analysis was
performed, adjusting LGI according to variables that in the
univariate analysis had a p value of 0.1 and other well-known
historical counfounders. In this case, the LGI was entered in
the model as a continuous variable and as categorical vari-
able (by quartile groups).

A 5% two-tailed alpha error was considered as statistical-
ly significant. SPSS version 19.0 for Windows software pack-
age (Chicago, ILL, USA) was used for statistical analysis.

Ethical considerations

The study protocol was approved by the bioethics Commit-
tee of the Argentine Society of Cardiology, excluding the in-
formed consent form as no sensitive data or clinical follow-
up were required (in accordance to the Habeas Data Act No
25,326 on Protection of Personal Data).

RESULTS

Among the 476 STEMI patients from the SCAR reg-
istry, 405 patients with blood glucose and white cell
count data on admission as the only selection criteria,
were analyzed. Overall median age was 61 + 12 years,
33% had more than 65 years and 24% were women.
Sixty-four percent of patients were hypertensive and
22% were diabetic. Almost half of the population had
history of dyslipidemia and 44% were active smokers;
14% had history of acute myocardial infarction (AMI),
2.4% of coronary artery bypass graft surgery and 10%
of percutaneous coronary intervention. Table 1 shows
baseline characteristics.

Seventy-four percent of the 405 patients (n = 299)
received reperfusion therapy: 19.01% (n = 77) were
treated with fibrinolytics and 54.81% (n = 222) under-
went primary percutaneous intervention. As shown in
Table 2, there were no significant differences between
the quartiles analyzed. In addition, the table shows
that the upper LGI quartiles significantly correlated
with anterior AMI and higher heart rate, fasting blood
glucose, leukocyte count and total creatine phosphoki-
nase (CPK) levels.

Fasting blood glucose was 106 mg/dL (95-139)
and leukocyte count was 10,500/mm3 (8,770-13,000).
Mean overall LGI was 1,176 (900-1,579). The LGI was
analyzed as continuous and as categorical variable, di-
viding the population in quartiles according to 25 (n
= 738), 50 (n = 975) and 75 (n = 1,401) percentiles.

Patients with the highest LGI values were associ-
ated with greater incidence of in-hospital second and
third degree atrioventricular block, ventricular tachy-
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Table 1. Baseline characteris-

: X Variable Overall LGI LGI LGI LGI 1]

tics of the overall population Istquartile  2nd quartile  3rd quartile  4th quartile

and per leuko-glycemic index

quartile 0-738 739-975 976-1,401 >1,402
n 405 53 137 121 94 ns
Age> 65 years, % 33 44 38 29 34 ns
Women, % 24 31 25 23 31 ns
BMI> 30, % 23 16 30 20 25 ns
Diabetes, % 22 6.9 12 14 46 0.0001
Hypertension, % 64 67 51 61 78 0.01
Smoking, % 44 51 44 47 42 ns
Dyslipidemia, % 45 48 21 27 54 ns
Sedentarism, % 67 82 61 50 80 0.0001
History of AMI, % 14 11 8.5 13 18 ns
History of CABG, % 2.4 0 6.40 3 1.40 ns
History of PCl, % 10 7.70 4.30 13.40 14 ns

The chi-square test for trend was used to perform the analysis between groups. BMI: Body mass index. CABG:
Coronary artery bypass graft surgery. PCl: Percutaneous coronary intervention. ns: Non significant.

Table 2. Overall and by quar- Overall LGI LGI LGI LGI p
tile clinical and laboratory Istquartile  2nd quartile  3rd quartile  4th quartile
characteristics
0-738 739-975 976-1,401 > 1,402
n 405 53 137 121 94
Anterior location, % 52 40 45 57 65 0.01
HR at admission > 100 bpm, % 20 6.80 13 13 34 0,002
SBP at admission < 100 mm 10 6.90 14 4.40 14 ns
Hg, %
Total CPK, IU (X) 987 456 749 1,344 2,855 0.0001
Fasting blood sugar, mg/dL (%) 106 102 102 112 163 0.0001
Leukocyte count / mm3 (%) 10,500 6,123 8,900 10,800 11,455 0.0001
Creatinine> 1,3 mg/dL, % 15 16 20 11 17 ns
Fibrinolytics, % 19.01 32.46 20.77 23.37 23.37 ns
(n=77) (n=25) (n=16) (n=18) (n=18)
Primary percutaneous coronary 54.81 17.56 28.37 29.27 24.77 ns
intervention, % (n=222) (n =39) (n=63) (n =65) (n =55)
Second/third degree AV block, % 6 1 0 4 11 0.04
VTNF, % 11 0 8 8 22 0.001
Asystolia, % 4.50 0 4 3 8 0.04
Death, % 6.70 0 4.50 3 13.50 0.02
KK 3-4, % 12 0 8 9 27 0.001
Death or KK 3-4, % 10 0 7.60 9.30 30.60 0.0001

The chi-square test for trend was used to perform the analysis between groups. Pearson’s test was used to
analyze the correlation between continuous variables and the Mann-Whitney test to compare continuous and
categorical variables.

HR: Heart rate. bpm: Beats per minute. SBP: Systolic blood pressure. CPK: Creatine phosphokinase. AV: Atrioven-
tricular. VT/VF: Ventricular tachycardia/ventricular fibrillation. KK: Killip-Kimball.

cardia / atrial fibrillation and asystolia.

The incidence of the final endpoint (death or KK
3-4) significantly increased per LGI quartile: 0%,
7.60%, 9.30% and 30% (p < 0.0001), respectively.

The area under the ROC curve was 0.77 (95% CI
0.71-0.88; p = 0.0001). The best cut-off value for the
final endpoint was 1000.The area was significantly
greater in non-diabetic than in diabetic patients: 0.79
(95% IC 0.67-0.90) vs. 0.65 (95% CI 0.44-0.85); p =
0.02. The final endpoint of death or KK 3-4 was 0%
and 13% in patients with LGI below or above 1000,
respectively.

In a multivariate logistic regression model, ad-
justed by age, female gender, diabetes, hypertension,
previous AMI, anterior location, heart rate and sys-
tolic blood pressure LGI was independently associated
with death or KK3-4. This association was observed
with LGI entered as continuous or as categorical vari-
able between the fourth and the first quartile: OR
1.01 (95% CI 1.00-1.10; p = 0.001) and OR 3.40 (95%
CI 1.40-7.90; p = 0.003), respectively (Table 3).

Conversely, when the TIMI score (8) for STEMI
was analyzed, the area under the ROC curve was
0.58 (95% CI 0.51-0.76). The area under the curve in-
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creased to 0.66 (95% CI 0.60-0.91; p = 0.02) when LGI
(above 1000) was added to the score. In non-diabetic
patients, the discriminatory power was significantly
greater when LGI was added to the TIMI score for
STEMI: 0.69 (0.58-0.80) vs. 0.55 (0.42-0.68) for the
STEMI score alone.

DISCUSSION

Our findings showed that LGI assessment in patients
admitted with STEMI diagnosis is an independent
predictor of death or severe HF (KK 3-4), as a signifi-
cant correlation was found with severe cardiovascular
events (30.60% of events in the upper quartile).

Since the 50s, it is known that leukocytosis is a
frequent finding in AMI (9, 10). Previous studies have
shown that it is not the only expression of infarct size,
(11) but that inflammation is also an essential part
of the atherogenic process, with numerous markers
involved both in the genesis and prognosis of ACS,
as C-reactive protein (CRP), the complement system,
myeloperoxidase and interleukin 6 (IL-6). (12-14)
However, most of these markers are costly and not
widely available, especially in developing countries.

In a recent study we evaluated the relationship be-
tween cardiovascular complications and white blood
cell count in a cohort of patients with high risk ACS
referred for coronary angiography (PACS-BLAN-
COS), and found a significant correlation between
white blood cell count and the incidence of events and
greater anatomical complexity. (15)

In ACS registries, the prevalence of diabetic pa-
tients is around 20% and diabetes is one of the most
important predictors at 30 days, doubling mortality in
this population. (16)

Despite the pathophysiology of hyperglycemia in
AMI is not fully understood, it has been suggested to
be more than a mere marker of adrenergic response,
and its control has been studied in the field of ACS due
to its association with increased in-hospital morbidity
and mortality, even in non-diabetic patients. (17-22)

It has been postulated that hyperglycemia fre-
quently found in patients with infarction might cor-

Table 3. Multivariate logistic regression analysis for death or
Killip-Kimball 3-4

Variahle OR 95% CI 1]
LGl 4/1 quartile 3.40 1.4-7.9 0.003
Quantitative LGI 1.01 1.00-1.10 0.001
Age (per year) 1.02 1.06-1.17 0.03
SBP (per mmHg) 1.03 1.1-1.60 0.004
HR (per bpm) 1.03 1.01-1.20 0.001
Prior AMI 2.10 0.9-9 0.06
Diabetes 1.30 0.4-3.30 0.4
HT 1.40 0.4-3.30 0.3
Anterior location 2 0.7-3.,50 0.1

LGI: Leuko-glycemic index. bpm: Beats per minute. SBP: Systolic
blood pressure. HR: Heart rate. AMI: Acute myocardial infarction. HT:
Hypertension.

respond to a relative insulin deficit, associated with
increased lipolysis and the consequent availability of
free fatty acids. In normal conditions, free fatty acids
are the preferred myocardial energetic substrate, but
in ischemic conditions, they have a toxic effect on the
myocardium, producing more energy consumption,
cellular membrane damage, calcium overload, ar-
rhythmias and finally contractile dysfunction. Excess
free fatty acids can be partially inhibited with beta-
blockers, which can in part explain the beneficial ef-
fect of these drugs in infarction. (23-26)

In a meta-analysis of patients with infarction,
Capes showed that hyperglycemia is associated with
increased risk of death and HF, both in patients with
or without diabetes. (27-29)

On the other hand, as previously postulated, hy-
perglycemia could be a marker of myocardial injury
size in STEMI rather than an epiphenomenon of ex-
tensive myocardial injury. However, there are contra-
dictory data on STEMI infarct size and admission hy-
perglycemia. (30) Nonetheless, in the national SCAR
registry, the main cause of death in STEMI patients
was cardiogenic shock, (31) so LGI could be an alter-
native tool adding prognostic information.

Hyperglycemia and leukocytosis have been previ-
ously studied together, (32) but there is little evidence
on the predictive information added by the combined
index.

Quiroga Castro recently published results in 101
STEMI patients showing that LGI is a predictor of
clinical events, death, postinfarction angina and HF
at 30 days. A limitation was that the study was per-
formed in a single center, with a low number of pa-
tients and softer endpoints than in our analysis. (33)
Nevertheless, Quiroga Castro “s work is original, as ac-
cording to our records it was the first time that blood
glucose and white blood cell count were analyzed to-
gether as an index. In previous studies we analyzed
LGI in different clinical scenarios: non-ST-segment
elevation ACS patients and the total population of the
SCAR registry. In both cases, LGI significantly pre-
dicted a higher rate of cardiovascular events. (34, 35)

In the present study, LGI demonstrated a higher
predictive value in the group of non-diabetic patients,
evidencing added clinical value, as non-diabetic (or
unknown diabetic) patients could be underestimated
in one of the risk scores, such as the TIMI score.

In our cohort, the TIMI score for STEMI patients
showed poor discriminatory power (area under the
ROC curve: 0.58).

The incorporation of LGI (cut-off point > 1000) to
the TIMI score improved its discriminatory capacity
(area under the ROC curve: 0.66) (see Figure 1 A) and
even more significantly in non-diabetic patients (see
Figure 1 B), where LGI showed a greater added value
in risk stratification.

Moreover, we believe that LGI allows better as-
sessment of risk in patients underestimated by the
TIMI score in whom hyperglycemia and leukocytosis
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represent an evident indicator of greater clinical risk
of severe HF and in-hospital death.

Regarding its usefulness and clinical application,
given its simplicity and low cost, it could be valu-
able in low complexity centers, since according to the
SCAR Multicenter Registry 21% of 87 centers had no
available troponin.

Bedside LGI calculation could become a comple-
mentary tool in daily practice to identify patients at
greater clinical risk, especially in the case of non-dia-
betic patients.

Finally, we assume that a greater LGI could be as-
sociated with infarct size and its severe complications,
as observed in the upper quartile with higher CPK
level, independently of the reperfusion strategy used.

In this sense, a significant correlation was found
between CPK and LGI values analyzed as continuous
variables.

Study limitations

The probable bias in the results of the present study
could be attributed to the selected population admit-
ted in high complexity centers, with high reperfusion
rate and available primary percutaneous coronary in-
tervention.

CONCLUSIONS

In the population of patients with ST-segment eleva-
tion AMI, LGI > 1000 in the first 24 hours after the
event was an independent predictor of death or severe
HE, especially in non-diabetic patients, and an alter-
native tool adding value to the TIMI score.

The LGI is a simple, low cost tool allowing restrati-
fication of non-diabetic patients with low TIMI score,
at greater risk of death or severe HF (KK 3-4). This
index is probably associated with greater infarct size
and severe complications.

Conflicts of interest

None declared.

(See authors’ conflicts of interest forms in the web /
Supplementary Material).

REFERENCES

1. Morrow DA, Antman EM, Giugliano RP, Cairns R, Charlesworth
A, Murphy SA, et al. A simple risk index for rapid initial triage of
patients with ST-elevation myocardial infarction: an InTIME II sub-
study. Lancet 2001;358:1571-5. http://doi.org/bdjhss

2. Tullio Palmerini, Roxana Mehran, George Dangas, et al. Impact of
leukocyte count on mortality and bleeding in patients with myocar-
dial infarction undergoing primary percutaneous coronary interven-
tions: Analysis From the Harmonizing Outcome With Revascular-
ization and Stent in Acute Myocardial Infarction Trial. Circulation
2011;123:2829-37. http://doi.org/bz9jqr

3. Granger CB, Goldberg RdJ, Dabbous O, Pieper KS, Eagle KA, Can-
non CP, et al. Global Registry of Acute Coronary Events Investiga-
tors. Predictors of hospital mortality in the global registry of acute
coronary events. Arch Intern Med 2003;163:2345-53. http://doi.org/
dh8bjp

4. Bodi V, Facila L, Sanchis J, Llacer A, Nunez J, Mainar L y cols.
Pronéstico a corto plazo de los pacientes ingresados por probable

sindrome coronario agudo sin elevacién del segmento ST. Papel de
los nuevos marcadores de dafio miocérdico y de los reactantes de fase
aguda. Rev Esp Cardiol 2002;55:823-30. http://doi.org/v3k

5. Karabinos I, Koulouris S, Kranidis A, Pastromas S, Exadaktylos
N, Kalofoutis A. Neutrophil count on admission predicts major in-
hospital events in patients with a non-ST-segment elevation acute
coronary syndrome. Clin Cardiol 2009;32:561-8. http://doi.org/bz-
thgp

6. Sulaiman K, Al-Zakwani I, Panduranga P, Al-Suwaidi J, Alsheikh-
Ali AA, et al. Relationship between white blood cell count and in-hos-
pital outcomes in acute coronary syndrome patients from the Middle
East. Angiology 2012;63:24-9. http://doi.org/b8trs2

7. Ishihara M, Kagawa E, Inoue I, Kawagoe T, Shimatani Y, Kurisu
S, et al. Impact of admission hyperglycemia and diabetes mellitus on
short- and long-term mortality after acute myocardial infarction in
the coronary intervention era. Am J Cardiol 2007;99:1674-9. http://
doi.org/dk6t3b

8. Morrow DA, Antman EM, Charlesworth A, Cairns R, Murphy SA,
de Lemos JA, et al. TIMI risk score for ST-elevation myocardial in-
farction: A convenient, bedside, clinical score for risk assessment at
presentation: An intravenous nPA for treatment of infarcting myo-
cardium early II trial substudy. Circulation 2000;102:2031-7. http://
doi.org/v3m

9. Rosenfeld J. Circulating eosinophils in myocardial infarction and
angina pectoris. Harefuah 1952;43:150-2. http://doi.org/v3n

10. Anderssen N, Skjaeggestad O. Laboratory tests in acute cardiac
infarction. Nord Med 1962;67:702-4.

11. Barron HV, Cannon CE, Murphy SA, Braunwald E, Gibson M.
Association between white blood cell count, epicardial blood flow,
myocardial perfusion, and clinical outcomes in the setting of acute
myocardial infarction. A Thrombolysis In Myocardial Infarction 10
substudy. Circulation 2000;102:2329-34.

12. Souza JR, Oliveira RT, Blotta MH, Coelho OR. Serum levels of
interleukin-6 (I1-6), interleukin-18 (I1-18) and C-reactive protein
(CRP) in patients with type-2 diabetes and acute coronary syndrome
without ST-segment elevation. Arq Bras Cardiol 2008;90:86-90.

13. Wang YN, Che SM, Ma AQ. Clinical significance of serum cyto-
kines IL-1beta, sIL-2R, IL-6, TNF-alpha, and IFN-v in acute coro-
nary syndrome. Chin Med Sci J 2004;19:120-4.

14. Futterman LG, Lemberg L. Novel markers in the acute coronary
syndrome: BNP, IL-6, PAPP-A. Am J Crit Care 2002;11:168-72.

15. Hirschson Prado A, Navarro Estrada J, Domine E,.Merlo PM,
Vazquez G, Botto F, Cassano C y cols. Recuento de glébulos blan-
cos como predictor de hallazgos angiograficos y eventos clinicos en
los sindromes coronarios agudos sin supradesnivel del segmento ST.
Subanalisis del estudio PACS. Investigadores PACS. Rev Argent Car-
diol 2013;81:361-4.

16. Straumann E, Kurz DJ, Muntwyler J, Stettler I, Furrer M, Nae-
geli B, et al. Admission glucose concentrations independently predict
early and late mortality in patients with acute myocardial infarction
treated by primary or rescue percutaneous coronary intervention.
Am Heart J 2005;150:1000-6. http://doi.org/fhw89k

17. McGuire DK, Newby LK, Bhapkar MV, Moliterno DJ, Hochman
JS, et al. SYMPHONY and 2nd SYMPHONY Investigators. Asso-
ciation of diabetes mellitus and glycemic control strategies with
clinical outcomes after acute coronary syndromes. Am Heart J
2004;147:246-52. http://doi.org/bmhpc5

18. Timmer JR, Van der Horst IC, Ottervanger JP, Henriques JF,
Hoorntje JC, de Boer M, et al. Prognostic value of admission glu-
cose in non-diabetic patients with myocardial infarction. Am Heart J
2004;148:399-404. http://doi.org/d2hcpq

19. Stranders I, Diamant M, van Gelder ER, Spruijt HJ, Twisk JW,
Heine RJ, et al. Admission blood glucose level as risk indicator of
death after myocardial infarction in patients with and without diabe-
tes mellitus. Arch Intern Med 2004;164:982-8. http://doi.org/cbx9kv
20. Cao JJ, Hudson M, Jankowski M, Whitehouse F, Weaver WD.
Relation of chronic and acute glycemic control on mortality in
acute myocardial infarction with diabetes mellitus. Am J Cardiol
2005;96:183-6. http://doi.org/fmmhpn

21. Kosiborod M, Rathore SS, Inzucchi SE, Masoudi FA, Wang Y,
Havranek EP, et al. Admission glucose and mortality in elderly pa-
tients hospitalized with acute myocardial infarction. Implications
for patients with and without recognized diabetes. Circulation
2005;111:3078-86. http://doi.org/cIptsf



480

ARGENTINE JOURNAL OF CARDIOLOGY /VOL 82 N° 6 / DECEMBER 2014

22. Allison SBE, Tomlin PJ, Chamberlain MdJ. Some effects of anaes-
thesia and surgery on carbohydrate and fat metabolism. Br J An-
aesth 1969;41:588-92. http://doi.org/br55p4

23. Clarke RSJ, Johnston H, Sheridan B. The influence of anaesthe-
sis and surgery on plasma cortisol, insulin and free fatty acids. Br J
Anaesth 1970;42:295-9. http://doi.org/ffq43n

24. Malmberg K, Herlitz J, Hjalmarson A, Rydén L. Effects of meto-
prolol on mortality and late infarction in diabetics with suspected
acute myocardial infarction: retrospective data from two large stud-
ies. Eur Heart J 1989;10:423-8.

25. Thomassen AR, Mortensen PT, Nielsen TT, Falstie-Jensen N,
Thygesen K, Henningsen P. Altered plasma concentrations of glu-
tamate, alanine and citrate in the early phase of acute myocardial
infarction in man. Eur Heart J 1986;7:773-8.

26. Oswald GA, Smith CCT, Betteridge DdJ, Yudkin JS. Determinants
and importance of stress hyperglycaemia in non-diabetic patients
with myocardial infarction. BMJ 1986;293:917-22. http://doi.org/
bm3kf5

27. Capes SE, Hunt D, Malmberg K, Gerstein HC. Stress hypergly-
caemia and increased risk of death after myocardial infarction in
patients with and without diabetes: a systematic overview. Lancet
2000;355:773-8. http://doi.org/fr2v8j

28. Oswald GA, Smith CCT, Betteridge DJ, Yudkin JS. Determinants
and importance of stress hyperglycaemia in non-diabetic patients
with myocardial infarction. BMJ 1986;293:917-22. http://doi.org/
bm3kf5

29. Hadjadj S, Coisne D, Mauco G, Duengler RF, Torremocha SE
Herpin D, et al. Prognostic value of admission plasma glucose and

HbAlc in acute myocardial infarction. Diabet Med 2004;21:305-10.
http://doi.org/dstchv

30. Ishihara M, Kojima S, Sakamato T, Asada Y, Tei C, Kimura K,
et al. Acute hyperglycemia is associated with adverse outcome after
acute myocardial infarction in the coronary intervention era. Am
Heart J 2005;150:814-20. http://doi.org/djd7j2

31. Garcia Aurelio MdJ, Cohen Arazi H, Higa C, Gémez Santa Maria
HR, Mauro VM, Fernandez H y cols. Infarto agudo de miocardio con
supradesnivel persistente del segmento ST. Registro multicéntrico
SCAR (Sindromes Coronarios Agudos en Argentina) de la Sociedad
Argentina de Cardiologia. Rev Argent Cardiol 2014;82:275-84.

32. Ishihara M, Kojima S, Sakamoto T, Asada Y, Kimura K, Miyazaki
S, et al. Japanese Acute Coronary Syndrome Study (JACSS) Inves-
tigators. Usefulness of combined white blood cell count and plasma
glucose for predicting in-hospital outcomes after acute myocardial
infarction. Am J Cardiol 2006;97:1558-63. http://doi.org/fstksx

33. Quiroga Castro W, Conci E, Zelaya F, Isa M, Pacheco G, Sala J y
cols. Estratificacion del riesgo en el infarto agudo de miocardio segin
el indice leucoglucémico. ¢El “Killip-Kimball” de laboratorio? Rev
Fed Arg Cardiol 2010;39:29-34.

34, Vazquez G, Domine E, Merlo B, Hirschson Prado A, Perusso A,
Saavedra D y cols. Implicancia clinica del indice leucoglucémico en
los sindromes coronarios agudos con supradesnivel del ST. XXXVII
Congreso Argentino de Cardiologia 2011. Trabajo libre Nro 268.

35. Hirschson Prado A, Merlo B, Domine E, Vazquez G, Taboada S,
Cassano C y cols. Indice leucoglucémico como predictor independien-
te de eventos en los sindromes coronarios agudos sin supra ST. XXX-
VII Congreso Argentino de Cardiologia 2011. Trabajo libre Nro 182.



