Turkish Journal of Clinics and Laboratory

To cite this article: Dinc Asarcikli L, Kafes H, Acar B, Inan D, Genc D, Unal S. High-Sensitivity Modified Glasgow Prognostic Score For Predicting In-Hospital
Mortality In Elderly Patients With Non-ST Elevation Myocardial Infarction. Turk J Clin Lab 2022; 1: 35-41.

1 Original Article

High-Sensitivity Modified Glasgow Prognostic Score For Predicting
In-Hospital Mortality In Elderly Patients With Non-ST Elevation
Myocardial Infarction

ST Yiikselmesiz Miyokard Enfarkttislii Yasl Hastalarda Hastane Ici Mortaliteyi

Ongérmek Icin Yiiksek Duyarlikl Modifiye Glasgow Prognostik Skoru

Lale Dinc Asarcikli*' [, Habibe Kafes?[d, Burak Acar® @, Duygu Inan* [, Duygu Genc*[, Sennur Unal' [

'Dr. Siyami Ersek Cardiovascular and Thoracic Surgery Research and Training Hospital, Department of Cardiology,
Istanbul, Turkey.

2University of Health Sciences, Ankara City Hospital, Department of Cardiology, Ankara, Turkey
3Kocaeli University Faculty of Medicine, Department of Cardiology, Kocaeli, Turkey
“Basaksehir Cam and Sakura City Hospital, Department of Cardiology, Istanbul, Turkey

Abstract

serum albumin levels, and in-hospital mortality of elderly patients with non-ST elevation myocardial infarction (NSTEMI).

Meier curve analysis (log rank P < 0.001).

this inflammation-based simple score could help in more precise risk estimation of elderly patients in daily practice.

infarction.

Aim:Inflammation and malnutrition are poor prognostic markers in acute coronary syndromes. In this study, we aimed to investigate
the association between high-sensitivity modified Glasgow prognostic score (HS-mGPS), derived from C-reactive protein and

Material and Methods: Included subjects were recruited from three different tertiary health centers. Totally, 282 eligible
patients aged >65 years with diagnosis of NSTEMI were retrospectively enrolled. Global Registry of Acute Coronary Events
(GRACE) risk score for in-hospital mortality and HS-mGPS was calculated for each patient. Subjects were categorized according
to their inflammation-based scores ((high HS-mGPS group (HS-mGPS =1, n=124) vs. low HS-mGPS group (HS-mGPS =0, n=158)).
Results: Both groups were similar regarding admission blood pressure levels, coronary angiography findings, treatment
modalities and GRACE scores. Patients with high HS-mGPS had higher admission heart rate and longer hospitalization
duration compared to low HS-mGPS group. In-hospital mortality rates were higher in high HS-mGPS group compared to
low HS-mGPS group (21.8% (n=27) vs. 3.2% (n=5), respectively, P<0.001). GRACE risk score (HR:1.037, 95% Cl: 1.009-1.065,
P=0.008) and HS-mGPS >1 (HR:4.602, 95% Cl: 1.581-13.391, P=0.005) were independent predictors of in-hospital mortality.
Furthermore, in hospital mortality in HS-mGPS group was significantly higher than low HS-mGPS group in the Kaplan-

Conclusion: High HS-mGPS is independently associated with in-hospital mortality in elderly patients with NSTEMI. Using
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Oz
Amag: Akutkoronersendromlardainflamasyonve malnitrisyon kot prognostik belirteglerdir.Bu calismada, STyikselmesiz
miyokard enfarktisli (STYsizME) yasli hastalarda C-reaktif protein ve serum alblimin diizeylerinden elde edilen yuksek

duyarlkh modifiye Glasgow prognostik skoru (HS-mGPS) ile hastane i¢i mortalite arasindaki iliskiyi arastirmayi amacladik.

Gereg ve Yontemler: Calismaya dahil edilen hastalar U farkli G¢lincii basamak saglik merkezinden alindi. 65 yas Usti
STYsizME tanisi almis 282 uygun hasta geriye donik olarak kaydedildi. Hastane ici 61im icin GRACE risk skoru ve HS-mGPS
her hasta icin hesaplandi. Hastalar, inflamasyona dayali skorlarina gére kategorize edildi (yliksek HS-mGPS grubu (HS-
MGPS =1, n=124)"e karsin diisiik HS-mGPS grubu (HS-mGPS =0, n=158).

Bulgular: Calisma gruplar arasinda hastaneye yatis kan basinci dlizeyleri, koroner anjiyografi bulgulari, tedavi modaliteleri
ve GRACE skorlari arasinda fark yoktu. Yiiksek HS-mGPS'li hastalar, diistik HS-mGPS grubuna kiyasla daha yiksek basvuru
kalp hizina ve daha uzun hastanede kalis stiresine sahipti. Hastane ici 61im oranlar yiiksek HS-mGPS grubunda, diistik HS-
mGPS grubuna kiyasla daha yuksekti (sirasiyla %21,8 (n=27)"e karsin %3,2 (n=>5), P<0.001). GRACE risk skoru (HR:1,037, %95
GA: 1,009-1,065, P=0,008) ve HS-mGPS =1 (HR:4,602, %95 GA: 1,581-13,391, P=0,005) hastane ici mortalitenin bagimsiz
ongoricileriydi. Bununla beraber Kaplan Meier analizinde HS-mGPS =1 grubunda hastane ici mortalite HS-mGPS =0

grubuna gore beirgin olarak daha yiiksekti (long rank testinde P<0,001).

Sonug: Yuksek HS-mGPS, STYsizME' | yash hastalarda hastane mortalitesi ile bagimsiz olarak iliskilidir. Hesaplamasi basit

olan bu inflamasyona dayali skoru kullanmak, yasli hastalarda daha kesin risk tahminine yardimci olabilir.

Anahtar kelimeler: akut koroner sendrom; albiimin; C-reaktif protein; Glasgow Prognostik Skoru; miyokard enfarktiiss;

yash hastalar.

Introduction

The term "acute coronary syndrome" (ACS) refers to a wide
range of cardiac entities, considering unstable angina
pectoris, non-ST elevation myocardial infarction (NSTEMI), and
ST elevation myocardial infarction (STEMI). Recently, incidence
of ACS demonstrates a shift toward elder population [1].
Elder patients present unfavorable outcomes, due to several
comorbidities, including chronic kidney disease, hypertension,
anemia, cognitive impairment and frailty, [2]. Early risk
stratification and prompt treatment are essential to prevent
morbidity and mortality in ACS. Risk stratification strategies
including Thrombolysis in Myocardial Infarction (TIMI) [3]
and Global Registry of Acute Coronary Events (GRACE) scores,
have been found to be associated with in-hospital mortality
and major adverse cardiac events (MACE) [4]. Although these
scores were well studied, they did not include inflammatory
markers in scoring system.

The atherosclerotic process starts with infiltration of lipid-
loaded macrophages and microinflammation in the arterial
wall. More than half of patients with ACS have increased
high-sensitivity C-reactive protein (hs-CRP) [5]. Inflammation
plays a major role particular with plaque rupture in ACS
pathophysiology.Inflammatory biomarkers such as fibrinogen,
hs-CRP, [6]. CRP to albumin ratio, prognostic nutritional index
was investigated in severity and risk stratification of patients
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with ACS [7, 8]. Serum CRP levels correlate with the degree
of inflammation, which is associated with atherosclerotic
plaque burden, endothelial dysfunction and prognosis of
cardiovascular diseases [5]. Serum albumin levels represent
both degree of nutritional status and inflammation as it has
been known as negative acute phase reactant. On the other
hand, albumin has a protective effect by anti-oxidant property,
and has an antiplatelet effect by modulating arachidonic acid
metabolism [9]. Modified Glasgow Prognostic Score (mGPS) is
a simple inflammation-based risk score derived from albumin
and CRP, that provides prognostic value in patients with
malignancy [10], heart failure [11] and patients hospitalized in
the coronary care unit [12]. High-sensitivity mGPS (HS-mGPS)
is more sensitive than mGPS on the basis of prediction of
prognosis in cancer patients [13].

Patients aged >65 years are characterized by calcific complex
coronary anatomy and multiple comorbidities including
frailty, which increases periprocedural complications. In
elderly patients with acute MI, GPS has recently been found
to be a good predictor of in-hospital mortality and MACE [7].
However, there is no evidence of an association between HS-
mGPS and in-hospital mortality in elderly patients, particularly
those with NSTEMI.

The study aims to determine whether HS-mGPS is a predictor
for the determination of major in-hospital adverse cardiac
events in elderly patients hospitalized with NSTEMI.



Material and Methods
Study Population:

The present study was multi-center, retrospectively designed
to evaluate the prognostic role of HS-mGPS in elderly
hospitalized patients with NSTEMI. Patients were recruited
from three tertiary hospitals (Dr. Siyami Ersek Cardiovascular
Surgery Center, Kocaeli University Faculty of Medicine
Hospital, Turkiye Yuksek lhtisas Hospital) between January
2018 and January 2019. Hospitalized patients aged >65 years
with NSTEMI according to standard definitions by European
Society of Cardiology [14] were retrospectively screened. Of all
screened elderly 628 consecutive patients, 346 patients (history
of active malignancy and acute infection (n=52), connective
tissue disorders, proteinuria, protein losing enteropathy
(n=18), those not performed coronary angiography (n=142),
those treated with emergency coronary artery bypass graft
surgery (n=12), and patients with incomplete data in the
hospital records (n=122)) were excluded from the study as
presented with details in Figure 1. In total, eligible consecutive

282 elderly NSTEMI patients enrolled in the study.

628 patients aged >65 years
with diagnosis of NSTEMI
retrospectively screened from
three centers between January
2018 and January 2019

122 patients were
excluded (incomplete
clinical and laboratory

data)

142 patients were
excluded (not
performed coronary
angiography)

18 patients were excluded
(connective tissue

~ - - »| disorders, proteinuria,
protein loosing
enteropathy)
12 patients were
excluded (requiring |« ------- 52 patients were excluded
emergent bypass) (history of active
"""" *1  malignancy and acute
infection)
\/
Finally 282
patients were
eligible for the
study

|
According to HS-mGPS value
)\

: :

HS-mGPS = 0 HS-mGPS >1
(n =158) (n = 124)

Figure 1: Flow chart of study population allocation. NSTEMI, non-ST

elevation myocardial infarction; HS-mGPS, high-sensitivity modified

Glasgow Prognostic Score.
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Data collection:

Patients’ demographic characteristics and related clinical
information regarding laboratory values, medications, clinical
follow-up data and in-hospital MACE (including cardiovascular
death, ischemic cerebrovascular accident, and reinfarction) were
obtained from the hospital’s electronic database. The patient's
laboratory data, left ventricular ejection fraction (LVEF), heart
rate, and blood pressure were measured at the time of admission.
All laboratory analyses were conducted using standard validated
methods in each center's laboratory department. All blood tests,
including lipid parameters, albumin and hs-CRP levels, were
collected within the first 24 h of admission.

GRACE risk score for in-hospital mortality [4] and high-
sensitivity modified Glasgow prognostic scores (HS-mGPS) [15]
were calculated (0 points if CRP<0.3g/dl, 1 point if CRP>0.3g/
dl and Alb >3.5g/dl, 2 points if CRP>0.3g/dl and Alb<3.5g/dl)
for each patient and the relationship between scores and in-
hospital MACEs were analyzed. According to current guidelines,
all patients were treated with standard care [14].

Institutional local ethics committee approved the study
(05.07.2021, HNEAH-KAEK 2021/KK/191) in
accordance with the principle of the Declaration of Helsinki.

protocol

Statistical analysis

Statistical analysis was performed using SPSS software version
20.0 (SPSS Inc, Chicago, IL). To determine normality, the
Kolmogorov-Smirnov test was used. Non-normally distributed
continuous variables were reported as median (interquartile
range), normally distributed continuous data were reported
as mean = standard deviation. The numbers and percentages
were used for categorical data. The student's t-test was used
to analyze normally distributed continuous variables, while
the Mann-Whitney-U test was used to analyze non-normally
distributed and ordinal variables. A chi-square test was
used to analyze categorical data. Cox proportional hazards
regression models were used to estimate the univariate
and multivariate associations between possible factors
and in-hospital mortality. Variables that had P <0.05 in the
univariate analysis were further analyzed with multivariate
Cox regression model to identify significant variables (P <0.05)
predictors of mortality. Kaplan—-Meier survival analysis was
used to calculate cumulative survival of MGPS and survival
curves were compared using log-rank tests. A p value of 0.05
was considered statistically significant.
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Results

The baseline demographic, clinical, and laboratory parameters
of the study are summarized in Table 1. The subjects were
categorized according to the HS-mGPS: HS-mGPS = 0 (n =
158, 56.0%) and HS-mGPS >1 (n = 124, 44.0%). Both groups
were similar in terms of age, gender and comorbidities such
as diabetes mellitus, hypertension, chronic renal disease and
smoking status. Patients with high HS-mGPS had higher white

blood cell (WBC) count, and higher admission troponin levels.

Clinical findings and in-hospital outcomes of study subjects

were presented in Table 2. Admission blood pressure levels,
coronary angiography findings, treatment modalities and
in-hospital GRACE scores were not different between study
groups. Patients with high HS-mGPS had higher admission
heart rate and longer hospitalization duration compared to
the low HS-mGPS group.




A total of 34 (12.0%) patients had in-hospital MACE, and 32
(11.4%) patients died during hospitalization. In-hospital
mortality rates were 21.8% (n=27) in the high HS-mGPS group,
whereas in-hospital mortality rates were 3.2% (n=5) in the
low HS-mGPS group. Cerebrovascular accident was observed
only in two patients (1.6%) with high HS-mGPS while no event
was observed in the low HS-mGPS group. No reinfarction was
observed in both groups.

Clinical parameters that reached clinical significance (P<0.05)
atthe univariate analysis were included in multivariate analysis,
as shown in Table 3. The HS-mGPS>1 (HR:4.602, 95% Cl: 1.581-
13.391,P=0.005) and GRACE risk score (HR:1.037,95% Cl: 1.009-
1.065, P=0.008) were found to be independent predictors of
in-hospital mortality in multivariate regression analysis. In
hospital mortality in HS-mGPS group was significantly higher
than low HS-mGPS group in the Kaplan-Meier curve analysis
(log rank p < 0.001) (Figure 2).

A~
RajsN

DING ASARCIKLI et al.
High-Sensitivity Modified Glasgow Prognostic Score Predicts In-Hospital
Mortality In Elderly Patients with Non-ST Elevation Myocardial Infarction

Survival Functions
104 . p<0 001 oS =0
S o FA
084
L
g |
§ 0.8
3 0.4
0.24
004
T LA T T T
0 10 2 » “©
Hospitalization (days)

Figure 2: Kaplan-Meier curve analysis showed that in-hospital

mortality in HS-mGPS group was significantly higher than low HS-
mGPS (log rank P < 0.001).

Discussion

This is the first study to examine the value of HS-mGPS, which
reflects inflammation and nutritional status of the subject,
for predicting in-hospital mortality of elderly patients with
NSTEMIL. In this study, we found that those with a higher HS-
mGPS at admission had a higher rate of in-hospital mortality.
Multivariate Cox regression analysis revealed that GRACE
risk score and HS-mGPS >1 on admission were found to be
independent predictors of in-hospital mortality.

As the population becomes aging, physicians are confronted
with the growing number of elderly patients presenting with
ACS. Atypical presentation and prehospital delay contribute
late diagnosis of ACS in elderly population. Despite having
more severe calcific coronary artery lesions than their younger
counterparts, elderly patients are less likely to be treated with
invasive strategies, and experience more adverse outcomes
[15]. Frailty and malnutrition are prevalent in patients older
than 65 years. Previous data have reported that frailty and
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malnutrition was related to increased inflammatory markers
like CRP and interleukin-6 (IL-6) as well as decreased serum
albumin levels [16]. With these findings, we can speculate that
elder subjects might have higher HS-mGPS. In individuals with
ACS, both systemic inflammatory response and malnutrition
are useful predictors of prognosis [17].

CRP, an acute phase protein, is the most preferred biomarker for
inflammation and current findings have presented the relation
of high CRP levels with poor outcomes in patients with ACS
[18, 19]. Systemic inflammation contributes to the stability of
atherosclerotic plaques and is a risk factor for atherosclerosis.
Thrombotic products increase the production of IL-6 and
CRP, which result in thrombosis and inflammation in ACS
[20]. Additionally, serum albumin plays an antiaggregatory
role by increasing prostaglandins. As a result, a decrease in
albumin may result in an increase in blood viscosity [21]. For
this reason, combination of CRP and serum albumin levels to
compose the HS-mGPS may be able to predict the nutritional
and inflammatory condition of a patient with ACS, which has
already been known as prognostic marker for patients with ACS
[22-24]. HS-mGPS is easier to calculate than GRACE and SYNTAX
scores. Because the HS-mGPS depends on the levels of CRP and
albumin in the peripheral blood. Although aforementioned
scores were well studied, they did not consider the nutritional
status of included individuals. To combine HS-mGPS with GRACE
or SYNTAX scores will be useful for comprehensive evaluation of
elderly patients with NSTEMI.

In elderly patients with NSTEMI, inflammatory response

and inadequate protein or caloric intake results in
hypoalbuminemia. A decrease in serum albumin levels has
been linked to a poor prognosis in ACS in recent studies [25].
Serum albumin is an important parameter of the HS-mGPS,
which is a marker of inflammation and nutrition status, which
has been associated with prognosis of patients with ACS
[24]. In a study, it was reported that there is a substantial link
between having a higher GPS and having a higher mortality

rate for patients with STEMI [23].

This study has a number of significant limitations. It was
conducted retrospectively, and we solely assessed the
patients' in-hospital outcomes. Long-term monitoring studies
could provide a more comprehensive interpretation of the
inflammation-based prognostic score's predictive value. In
addition, only admission levels of CRP and serum albumin were
assessed, although serial assessments of these parameters
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could give additional prognostic value. Finally, laboratory
analyses were not performed in the core laboratory, they were
performed in the laboratory of each center.

Conclusion

High HS-mGPS is independently associated with in-hospital
mortality in elderly patients with NSTEMI. As a result, assessing
patients' nutritional-inflammatory profile at the time of
admission to the hospital can better determine in-hospital
mortality in elderly patients with NSTEMI.
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