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Abstract

Background: As the elderly represent a substantial proportion of medical care beneficiaries, and there is limited
data about age disparity in emerging countries, this study sought to investigate the impact of age on the
management in patients with non-ST elevation acute coronary syndromes (NSTE-ACS).

Results: Two hundred patients with NSTE-ACS enrolled prospectively, patients’ data, pharmacotherapy,
management strategy as well timing to catheterization were documented. Patients grouped into ≥ 65 years versus
< 65 years; 32.5% were ≥ 65-year-old. The older group presented as high GRACE risk (Global Registry of Acute
Coronary Events) (67.7% versus 15.6%). Elderly patients were less likely to be referred for catheterization compared
with younger counterparts (55.4% versus 76.3%, p = 0.003). Within low risk class patients, none of the elderly versus
9.33% of younger patients were catheterized within 2 h; in the same line, none of the elderly versus 16% of
younger patients were catheterized within 24 h. Alternatively, at high risk class, 6.81% of the elderly and none of
the younger patients were catheterized within 2 h. On the univariate analysis of variables to predict invasive
strategy, presence of history of prior IHD, diabetes, absent in-hospital acute heart failure or atrial fibrillation/flutter,
higher haemoglobin and lower creatinine levels predicted the use of invasive strategy, while on multivariate
analysis, acute heart failure (95% CI − 0.38 to − 0.41, p = 0.01), lower haemoglobin (95% CI 0.002–0.07, p = 0.03),
and atrial fibrillation/flutter (95% CI − 0.48 to − 0.02, p = 0.03) predicted conservative strategy. The elderly were
more likely to have acute heart failure (32.3% versus 14.8%, p = 0.004), same as stroke (3.1% versus none, p = 0.04).

Conclusions: Less-invasive strategy used in the elderly with NSTE-ACS compared with younger counterparts, yet age
was not a predictor of catheterization underuse on multivariate analysis. It is crucial to bridge the age gap in the
healthcare system in setting of ACS management by grasping the attention of decision makers and emphasizing on
the adherence of healthcare providers to the guidelines to improve cardiovascular care and outcomes.
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Background
Healthcare disparities have recently raised the increasing
amount of attention by researchers who suggested a
wide range of inequity in the access to healthcare
according to age, gender, socioeconomic status and

ethnicity [1, 2]. Despite elderly patients having the
highest absolute risk reduction from intervention in the
context of acute coronary syndromes (ACS), there are
other predictors that might impact decision-making and
outcomes like frailty, cognitive impairment, comorbidi-
ties and bleeding risk [3]; however, age alone should not
deprive patients from invasive management strategy
especially that risk assessment tools on which the
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management plan is largely based like GRACE and TIMI
scores consider age in risk estimation [4]. Taking in
consideration the high penetration of age disparity in
practice along with that elderly patients are becoming an
increasingly substantial proportion of medical care bene-
ficiaries [5], it became necessary to assess the presence
as well as predictors for such disparity that can result
frequently in treatment–risk paradox which will impact
remarkably cardiovascular outcomes. Little is known
about age disparity in the management of non-ST eleva-
tion acute coronary syndromes (NSTE-ACS) in emerging
countries; in response, this study sought to investigate the
impact of age on pharmacotherapy prescription, decision
and timing of intervention in patients with NSTE-ACS.

Methods
Design
This is a prospective multicentre study.

Setting and duration
The study was conducted in three teaching, percutaneous
coronary intervention (PCI)-capable centres from January,
2018 to June, 2019; recruitment of cases was done sequen-
tially during affiliation of the investigator to each cardiac
centre.

Patient selection
The study included patients who were diagnosed as
NSTE-ACS (patients with acute chest pain with no
persistent ST elevation) [6]. Exclusion criteria were
persistent ST elevation in ECG, new or presumed new
LBBB, active malignancy, end-stage renal disease or end-
stage liver disease, recent history of upper GIT bleeding
and patient refused invasive strategy.

Data collection
A detailed history was taken from each patient including
demographic features and comorbidities; results of
in-hospital investigations were documented including
ECG, echocardiography, haemoglobin, blood urea, serum
creatinine and serum troponin. GRACE risk score was cal-
culated with subsequent categorization of each patient
into low, intermediate and high risk class according to the
GRACE scores as the following: ≤ 108, 109–140 and > 140
respectively [4]. The patients were followed up during
hospitalization with subsequent documentation of any of
the following in-hospital complications: acute heart
failure, recurrent or ongoing ischemic chest pain, cardio-
genic shock, life-threatening arrhythmias, thromboembolic
events (ischemic limb or pulmonary embolism), stroke and
death.

In-hospital management
Drugs prescribed during hospitalization were recorded
for each patient as well as whether patient had
catheterization during index hospitalization or not. For pa-
tients who were treated invasively, timing to catheterization
was calculated and recorded.
Patients were grouped into two categories: those with

age ˂ 65 years versus age ≥ 65 years. The baseline charac-
teristics, comorbidities, prescribed drugs, management
strategy (conservative versus invasive), timing to interven-
tion and in-hospital outcomes were compared between
the two categories.

Primary and secondary outcomes
Primary outcome in this study was decision and timing
of invasive strategy in patients according to their risk
class. Secondary outcome was encountering any of the
forementioned in-hospital complications.

Coronary angiographic profile and revascularization
recommendation
For patients who were catheterized during hospitalization,
the results of coronary angiography were recorded; coron-
ary lesions were classified into [7]

1. Patient with normal coronary arteries
2. Patients with non-critical coronary artery lesion(s):

lesions causing < 70% of luminal narrowing
3. Patient with critical coronary artery lesion(s):

lesions causing ≥ 70% luminal narrowing

If coronary revascularization (PCI versus coronary artery
bypass graft (CABG)) was recommended by the treating
team, then it was documented for each patient.

Ethical approval
The study was performed in accordance with the
declaration of Helsinki and approved by local ethical
and scientific committee. Informed consent was obtained
from all the participants.

Statistical analysis
Collected data were coded and input into the computer
using SPSS version 24. Numerical variables were
expressed as mean ± standard deviation; categorical vari-
ables were expressed as percentages. Statistical analysis
of numerical variables was done by t test, while that of
categorical variables was done by chi-squared test to
compare frequency ratios between categories. Multiple
regression analysis model was structured to study the
independent predictors of using invasive strategy. p value
< 0.05 is considered statistically significant.
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Results
Cohort baseline characteristics
A total of 200 patients were enrolled, of whom 32.5%
were ≥ 65 years old; mean age of the older group was
71.82 ± 6.03 years compared with 52.46 ± 8.09 years in
the younger group (p < 0.0001); 44.6% of the patients
were females in the older group versus 22.2% in younger
patients (p = 0.001). Hypertension (HT) and diabetes
(DM) were more evident in the older group (84.6 and
61.5% respectively), while younger patients were more
smokers (42.2% versus 18.5%). Elderly patients were
more likely to be presented with dyspnoea (38.5% versus
25.2%) (p = 0.054), and they were presented as high
GRACE risk class (67.7% versus 15.6%), while younger
counterparts were presented more as low GRACE risk
class (55.6% versus 13.8%) p < 0.0001. Elderly patients
had higher blood urea (47.2 ± 20.6 versus 35.6 ± 15.05,
p < 0.0001) and higher serum creatinine (1.04 ± 0.3
versus 0.9 ± 0.3, p = 0.01), while they had lower haemo-
globin than their younger counterparts (12.7 ± 1.9 versus
13.7 ± 2.06, p = 0.006); these results can be seen in
Table 1.

In-hospital management
Pharmacotherapy
Both groups were treated at the same rate with aspirin
98.5%, while P2Y12 inhibitors were used in all elderly
100% and most younger patients 99.3%; heparin was
used less in the elderly, same as B-blockers, ACEI/ARBs
and statins; however, there is no statistical difference be-
tween two groups regarding pharmacotherapy during
hospitalization apart from mineralocorticoid receptor
antagonist (MRA) which was used in the elderly in
18.5% versus 6.7% in younger counterparts (p = 0.01);
these results are shown in Table 2.

Coronary catheterization and timing to intervention
Elderly patients were less likely to be referred for
catheterization compared with the younger counterparts
(55.4% versus 76.3%, p = 0.003); as seen in Fig. 1, within
each age category, when considering GRACE risk class,
the highest non-catheterization rate was seen in high
risk class in both elderly and younger patients (47.72%
and 52.38%) respectively. Regarding timing to interven-
tion in view of each risk class, within the low-risk-class
patients, none of the elderly versus 9.33% of the younger
patients were catheterized within 2 h; in the same line,
none of the elderly versus 16% of the younger patients
were catheterized within 24 h. Alternatively, at high risk
class, 6.81% of the elderly and none of the younger
patients were catheterized within 2 h, while 22.72% of
the older patients and 32.8% of the younger patients
were catheterized within more than 72 h, as illus-
trated in Fig. 2. On univariate analysis of variables to

predict invasive strategy, presence of history of prior
IHD, diabetes, absent in-hospital acute heart failure
or atrial fibrillation/flutter, higher haemoglobin and
lower creatinine levels predicted the use of invasive
strategy, while on multivariate analysis, acute heart failure
(95% CI − 0.38 to − 0.41, p = 0.01), lower haemoglobin
(95% CI 0.002–0.07, p = 0.03) and atrial fibrillation/flutter
(95% CI − 0.48 to − 0.02, p = 0.03) predicted conservative
strategy. The elderly were more likely to have acute heart
failure (32.3% versus 14.8%, p = 0.004), same as stroke
(3.1% versus none, p = 0.04). See Tables 3 and 4.

Coronary angiographic findings and recommended
revascularization mode
Among patients who were referred for catheterization,
critical coronary lesions were recorded more in the
elderly group (85.71% versus 72.27%), while normal
coronary angiography was evident more in the younger
group (22.77% versus 8.57%); however, there were no
statistically significant differences between the two
groups regarding coronary findings nor revascularization
recommendation (PCI versus CABG); these findings are
shown in Fig. 3.

In-hospital complications and outcomes
Older patients were more likely to have acute heart
failure (AHF) than younger counterparts (32.3% versus
14.8%, p = 0.004), same as stroke (3.1% in elderly and
none in younger counterparts, p = 0.04), while younger
patients tend to develop life-threatening arrhythmias
(6.7% versus 1.5%, p=0.1) more. Atrial fibrillation (AF)
and premature ventricular contractions (PVC) were
most common arrhythmias in older patients (12.3 and
7.7% respectively). In-hospital death occurred more in
older patients (4.6% versus 1.5%, p = 0.1); these findings
are revealed in Figs. 4 and 5.

Duration of hospitalization
At the low risk class, elderly patients and younger
patients were more likely to be hospitalized for 4–7 days
in 70 and 53.33% respectively; at the high risk class, the
older group was hospitalized more for ≤ 3 days (46.42%),
while younger counterparts were hospitalized more for
4–7 days (52.38%), as shown in Fig. 6.

Discussion
Despite the limited data about adherence of cardiologists
to international guidelines in Iraq, it is only recently that
healthcare disparities’ impact on decision-making have
been addressed [8, 9]; this called us for conducting fur-
ther studies that cast a light on healthcare disparities in-
cluding age disparity and its predictors [10] to inform
stakeholders, hoping to respond by establishing quality
improvement projects to bridge disparity gaps in
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practice. In response, the current study came to bring
into view the underutilization of invasive strategy in eld-
erly patients with NSTE-ACS, yet, it contradicted prior
researches that suggested underuse of invasive strategy
in elderly patients with high GRACE risk class despite
most prognostic benefit [11] as current study revealed
more conservative treatment in higher-risk patients in
all patients in general and the younger age group in
particular; the study contributes also by giving insight to
timing of intervention and duration of hospitalization

within the age categories according to GRACE risk class,
an issue about which we have limited data.
Elderly patients are under-represented in clinical trials

resulting in uncertainty of clinicians about impact and
benefit of many therapeutic options in this population
[12, 13] leading to under-prescription of guideline-
directed medical therapy (GDMT) in the setting of ACS;
among factors that contribute to this under-prescription
is the age-related pathophysiological changes resulting in
altering pharmacokinetic and pharmacodynamic responses

Table 1 Baseline characteristics in patients with NSTE-ACS according to age category

Baseline characteristics <65 Years ≥ 65 Years p value

N (%)

N (%) 135 (67.5%) 65 (32.5%) -

Age (mean ± SD) years 52.46 ± 8.09 71.82 ± 6.03 <0.0001

Female gender 30 (22.2%) 29 (44.6%) 0.001

Hypertension 84 (62.2%) 55 (84.6%) 0.001

Diabetes 58 (43%) 40 (61.5%) 0.014

IHD 57 (42.2%) 39 (60%) 0.018

Family history 44 (32.6%) 21 (32.3%) 0.9

Smoking 57 (42.2%) 12 (18.5%) 0.001

Hyperlipidaemia 26 (19.3%) 19 (29.2%) 0.1

Stroke 3 (2.2%) 3 (4.6%) 0.3

Atrial fibrillation (new or old) 9 (6.7%) 8 (12.3%) 0.1

Prior catheterization 9 (6.7%) 8 (12.3%) 0.18

Prior PCI 14 (21.5%) 21 (15.6%) 0.29

Prior CABG 1 (0.7%) 4 (6.2%) 0.02

Dyspnoea 34 (25.2%) 25 (38.5%) 0.054

Positive troponin 57 (42.2%) 36 (55.4%) 0.08

Pulse rate (mean ± SD) BPM 84.3 ± 21.5 85.8 ± 22.3 0.6

SBP (mean ± SD) mmHg 135.3 ± 24.3 139 ± 27.4 0.3

DBP (mean ± SD) mmHg 82.2 ± 13.2 79.03 ± 11.7 0.09

Ejection fraction 54.8 ± 11.6 51.6 ± 11.9 0.1

Blood sugar 182.6 ± 110.1 197.08 ± 109.9 0.4

Urea (mean ± SD) mg/dL 35.6 ± 15.05 47.2 ± 20.6 <0.0001

Creatinine (mean ± SD) Mg/dL 0.9 ± 0.3 1.04 ± 0.3 0.01

Estimated GFRa (mean ± SD) ml/min/1.73 m2 90.75 ± 20.11 67.4 ± 20.13 <0.0001

Haemoglobin (mean ± SD) gm/L 13.7 ± 2.06 12.7 ± 1.9 0.006

WBC (mean ± SD) × 103/mcL 9.369 ± 3.027 9.362 ± 2.859 0.9

Platelets count (mean ± SD)/mcL 235020 ± 77.075 236250 ± 76.375 0.9

Hospitalization duration (mean ± SD) days 4.9 ± 2.7 4.8 ± 2.8 0.7

GRACE risk class

Low 75 (55.6%) 9 (13.8%) <0.0001

Intermediate 39 (28.9%) 12 (18.5%)

High 21 (15.6%) 44 (67.7%)
aGFR estimated by CKD-EPI creatinine equation
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to drugs, the low weight that commonly occurs in elderly,
increased bleeding events with use of antithrombotic and
antiplatelet therapies, commonly associated anaemia and
other comorbidities, and polypharmacy with subsequent
drugs interaction [14–17]. However, current study showed
more universal use of aspirin and P2Y12 inhibitors in both
age groups compared with prior studies [12, 13, 18].
Despite guideline recommendations [19–21] and prog-
nostic benefit, there is a trend to use statin more in the
younger group, consistent with earlier studies [12, 18].
While aging did not impact their prescription, B-
blockers and ACEI/ARBs were used at a lower rate in
the current study compared with earlier researches
[12, 13]; B-blockers and ACEI/ARBs were expected to
be used more significantly compared with the younger
group in our study as the recruited elderly patients had
more indications to use ACEI/ARBs in terms of being

more diabetic, hypertensive with higher systolic blood
pressure, have lower ejection fraction and remarkably
developed heart failure during hospitalization more
than their younger counterparts, yet the older study
group had higher renal indices which might explain
the relative under-prescription of ACEI/ARBs fearing
from developing hyperkalaemia, in addition to poten-
tial complications of postural hypotension and in-
creased risk of falls; however, such adverse effects can
be overcome by proper monitoring of renal function
and gradual up titration of doses [15, 22]. In the same
line, fearing from adverse effects of B-blockers like
fatigue, dizziness, or physicians’ perception of less efficacy
in the elderly due to decrease B-receptors [13, 23], all can
lead to under use of B-blockers in the older group in spite
of their better prognostic effect in the elderly compared
with younger counterparts in terms of reducing death and
recurrent myocardial infarction [19–21]. Impaired left
ventricular function and higher incidence of acute heart
failure justify the higher rate of using loop diuretic and
mineralocorticoid receptor antagonist in the older group.
Older patients were less treated invasively; these results
were supported by prior studies including GRACE and
ROSAI-2 registries [13, 24–27]. Many factors contribute
to less referral for catheterization in older patients with
NSTE-ACS like associated comorbidities, especially an-
aemia and CKD, higher rate of bleeding complications
and the more presentation with haemodynamic instability
in this population [13]. Furthermore, there are contradict-
ory results with respect to prognostic benefit of routine in-
vasive strategy in the elderly with NSTE-ACS, MOSCA
and Italian Elderly ACS trials [28, 29], which are two
randomized controlled trials that showed no difference
between invasive and conservative strategies in the elderly
with NSTE-ACS in terms of recurrent MI, cardiovascular
rehospitalization and mortality. However, After-Eighty

Table 2 Pharmacotherapy profile in patients with NSTE-ACS
according to age category

Medication <65 Years ≥ 65 Years p value

N (%)

Aspirina 133 (98.5%) 68 (98.5%) 0.9

P2Y12 inhibitor 134 (99.3%) 65 (100%) 0.4

Heparin 97 (71.9%) 46 (70.8%) 0.8

B-blockers 105 (77.8%) 49 (75.4%) 0.7

Nitrate 80 (59.3%) 42 (64.6%) 0.4

Calcium channel blockers 11 (8.1%) 10 (15.4%) 0.1

ACEI/ARBs 57 (42.2%) 27 (41.5%) 0.9

Statin 123 (91.1%) 53 (81.5%) 0.051

Mineralocorticoid receptor
antagonist

9 (6.7%) 12 (18.5%) 0.01

Loop diuretics 21 (15.6%) 16 (24.6%) 0.1
aIncluding a patient with dipyridamole use instead of aspirin because of
history of aspirin allergy

Fig. 1 Management strategy in NSTE-ACS according to age category
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trial, TACTICS-TIMI18 trial [30, 31] and other meta-
analyses [32, 33] revealed decrease in recurrent MI, need
for revascularization and death in elderly patients who
were treated with early invasive strategy. Other meta-
analysis showed less need for revascularization in the inva-
sive strategy with no significant difference in all-cause
mortality, cardiovascular mortality, stroke and MI [34].
GRACE registry also revealed mortality benefit of invasive
strategy at 6 months follow-up but with no difference in
MI rate [26]. Similarly, a real-life cohort study revealed
lower in-hospital complications (AF, HF, stroke and
death) same as lower long-term mortality with invasive
strategy, while having no change regarding in-hospital car-
diogenic shock, AV block and VT/VF, yet invasive strategy

was associated remarkably with higher bleeding complica-
tions [35]. What can be abstracted from earlier studies is
that it is not only chronological age that should determine
the decision of intervention but also other factors like
frailty, comorbidity, functional status and life expectancy.
Current study compared timing to catheterization be-

tween both age categories according to their GRACE
risk class, despite that patients at low and intermediate
GRACE risk classes were more to be catheterized in the
younger age group, while at high GRACE risk class, the
elderly were catheterized more and at earlier timing than
their younger counterparts; however, the rate of use of
early invasive strategy in high GRACE risk class in total
is much lower than reported in literature [36] despite

Fig. 2 Timing to catheterization in NSTE-ACS according to age and GRACE risk class. Comparing timing to catheterization between the two age
categories according to risk class p value = 0.4 (low-risk class), 0.3 (intermediate-risk class) and 0.6 (high risk class)

Table 3 Univariate analysis of predictors of invasive strategy in NSTE-ACS

Variable Conservative strategy Invasive strategy p value

Age ≥ 65 years 29 (44.6 %) 36 (55.4%) 0.003

Female gender 22 (37.3%) 37 (62.7%) 0.17

IHD 38 (39.6%) 58 (60.4%) 0.007

Diabetes 38 (38.8%) 60 (61.2%) 0.013

Smoking 16 (23.2%) 53 (76.8%) 0.103

Positive troponin 30 (32.3%) 63 (67.7%) 0.61

Acute heart failure 24 (58.5%) 17 (41.5%) <0.0001

Cardiogenic shock 4 (66.7%) 2 (33.3%) 0.051

Ongoing chest pain 18 (36.7%) 31 (63.3%) 0.27

AF/A FL 11 (64.7%) 6 (35.3%) 0.001

Arrhythmiasa 3 (30%) 7 (70%) 0.97

Haemoglobin 12.79 ± 2.37 13.64 ± 1.87 0.014

Creatinine 1.03 ± 0.43 0.92 ± 0.24 0.03
aLife-threatening arrhythmias
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the better prognostic benefit with early invasive strategy
(within 24 h) in high-risk NSTE-ACS in terms of lower
death, MI, and stroke as suggested by TIMACS trial [37]
and ACUITY trial [38].
Current study showed that there are higher rates of

critical coronary lesions in the elderly and higher rates
of normal coronary angiography in the younger coun-
terparts, while older patients were referred for CABG
more than the younger group indicating higher-risk
coronary anatomy in the elderly (left main stem or
three-vessel disease). Prior researchers also showed
higher normal coronary angiography in younger ACS
patients as well as higher-risk coronary anatomy with

increasing age, yet there is lower referral for PCI or
CABG in older patients [39].
The study disclosed a higher rate of in-hospital compli-

cations in elderly patients in terms of acute heart failure
and stroke. Interestingly, life-threatening arrhythmias
were reported more in the younger group, while AF and
multifocal PVC occurred more in the older counterparts;
these results were supported by prior researchers [40] as
higher rate of arrhythmias, HF, cardiogenic shock and
death were recorded in older patients, while other
researchers reported higher HF, recurrent MI and life-
threatening arrhythmias in younger patients in the time
that AF, cardiogenic shock and stroke recorded more in

Table 4 Multi-regression analysis of predictors of invasive strategy in NSTE-ACS*

Predictors Standard
error

Standardized
coefficient
(beta)

95% confidence interval p value

Lower Upper

Age ≥ 65 years 0.07 − 0.101 − 0.25 0.05 0.2

Female gender 0.08 0.05 − 0.11 0.22 0.52

IHD 0.06 − 1 − 0.22 0.04 0.19

Diabetes 0.07 − 0.07 − 0.20 0.07 0.33

Smoking 0.07 0.05 − 0.09 0.2 0.48

Positive troponin 0.06 − 0.001 − 0.13 0.13 0.99

Acute heart failure 0.09 − 0.2 − 0.38 − 0.41 0.01

Cardiogenic shock 0.2 − 0.12 − 0.73 0.06 0.09

Ongoing chest pain 0.08 0.02 − 0.14 0.18 0.78

AF/A FL 0.11 − 0.16 − 0.48 − 0.02 0.03

Arrhythmiasa 0.15 − 0.003 − 0.31 0.306 0.97

Haemoglobin 0.01 0.17 0.002 0.07 0.03

Creatinine 0.11 − 0.05 − 0.308 0.14 0.46
aLife-threatening arrhythmias
*p value of the multiple regression model is < 0.0001

Fig. 3 Coronary angiography findings and revascularization recommendation in NSTE-ACS according to age category. Among total patients
referred for catheterization (n = 139), catheterization records were missed in 3 patients (1 in age < 65 years and 2 in older counterparts)

Dakhil and Farhan The Egyptian Heart Journal           (2021) 73:33 Page 7 of 11



the older group; however, these changes did not reach
statistical significance [41]. The current study showed no
significant difference in average duration of hospitalization
according to age categories nor duration of hospitalization
between the two age groups according to the GRACE risk
class; results are consistent with prior researchers [42] and
contradicted others [43]. The ESC guideline recom-
mended discharging patients with NSTE-ACS within 48–
72 h for patients at low risk class [44], while the current
study revealed that the highest rate of patients among all
GRACE risk classes in the younger group and low GRACE
risk class in the older age were hospitalized for 4–7 days,
while high-GRACE risk patients of the older age group

were more likely to be hospitalized for ≤ 3 days; this short
period in high-GRACE risk elderly might be due to more
use of invasive strategy in them compared to high-
GRACE risk younger counterparts. Despite prior studies,
observed variables like lower comorbidities, higher use of
ACEI/ARBs, lower use of loop diuretics and MRA, and
higher left ventricular EF in those with shorter duration of
hospitalization [42, 43], such factors were significantly
different between the two age groups in our study, yet it
seems that they did not signify duration of hospitalization,
hence no significant difference between the two age cat-
egories. Earlier discharge of NSTE-ACS patients particu-
larly those of low- and intermediate-GRACE risk classes is

Fig. 4 Distribution of arrhythmias in NSTE-ACS according to age category. Patients who had more than one type of arrhythmia recorded within
each type separately

Fig. 5 In-hospital complications in NSTE-ACS patients a according to age category
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crucial considering issues like cost-effectiveness, patients’
satisfaction, prevention of bed blocking especially in PCI-
capable centres, where work flow can be affected remark-
ably by limited bed capacity which can impact other
patients’ cardiovascular care and outcomes.
This study provides insight to age differences in the

current practice of managing NSTE-ACS which could
be due to multiple comorbidities, higher GRACE risk
class at presentation and anticipating complications;
however, these differences can be overcome by proper
risk stratification, adherence to international guidelines
in addition to trying to minimize complications like
prescribing PPI and using radial approach to decrease
bleeding risk as well as GFR estimation and proper
assessment of contrast nephropathy risk to minimize it
by rehydration and limiting contrast amount. Thus,
chronological age alone will not deprive the patient from
being managed as indicated because precise risk–benefit
assessment will be implemented.
Study limitations are as follows: a larger study popula-

tion is needed to further validate the statistical results;
small sample size was mainly due to absent electronic
data base in our healthcare facilities and limited research
collaborators. Prognostic impact of using invasive strat-
egy and timing of intervention to achieve most benefit
was not assessed in the current study despite being con-
troversial in literature.

Conclusions
Despite elderly patients with NSTE-ACS presented at
higher GRACE risk class and despite the robust guide-
lines’ recommendations, there is an age gap in managing

this population in the form of underutilization of inva-
sive strategy depriving them from its prognostic benefit;
however, age was not a predictor of invasive strategy
underuse on multivariate analysis which suggested that
other factors like developing acute heart failure or pres-
ence of AF or having lower haemoglobin levels may play
a role in determining management strategy. Considering
the substantial increase in geriatric population in different
societies, it is crucial to bridge the age gap in healthcare
system in the setting of ACS management by grasping the
attention of decision makers and emphasizing on the
adherence of healthcare providers to the guidelines to
improve cardiovascular care and outcomes.
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