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Abstract

Background: The first case of coronavirus disease 2019 (COV-
ID-19) in the United Arab Emirates (UAE) was reported on January 
29, 2020. Various anecdotal reports suggest that fewer patients with 
ST-segment elevation myocardial infarction (STEMI) have been pre-
sented to the hospital during the COVID-19 pandemic. In this study, 
we examined the patient characteristics, in-hospital management, and 
outcomes of the patients with STEMI before and during the COV-
ID-19 pandemic in Abu Dhabi, UAE.

Methods: We analyzed the data retrospectively from January 1, 2019 
to December 31, 2020 and stratified the same into two periods: before 
the pandemic (January 1, 2019 to January 28, 2020) and during the 
pandemic (January 29, 2020 to December 31, 2020). The patient-lev-
el data for the two periods were compared to identify the differences 
in the patient characteristics, in-hospital management, and 30-day 
mortality outcomes of the patients with STEMI.

Results: During the COVID-19 pandemic, the number of STEMI 
cases was lower (n = 234) than before the pandemic (n = 266), and 
11patients (4.7%) tested positive for COVID-19 during their hospi-
tal encounter. In comparison to before the pandemic, patients with 
STEMI were significantly younger (mean age: 50.39 years, standard 
deviation (SD) ± 10.32 years), less likely to present to the emergency 
department (ED), and more likely to have histories of hypercholester-
olemia (P < 0.001) and coronary artery disease (P < 0.001). Signifi-
cantly shorter door-to-balloon time (56.6 ± 27.26 min, P < 0.001) and 
decreased length of stay (4.7 ± 6.8 days, P < 0.001) were observed 
during the pandemic. However, no considerable difference in the 30-
day mortality was observed in 2020 as compared to before the pan-
demic (2.1% versus 3.0%, respectively).

Conclusions: Hospital presentation for the patients with STEMI de-
creased during the COVID-19 pandemic, with significant differences 
in the door-to-balloon time and length of hospital stay. This indicates 
that the hospital systems of care continued to operate with higher ef-
ficiency during the COVID-19 pandemic than before the pandemic 
in the UAE.
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Introduction

ST-segment elevation myocardial infarction (STEMI) is a medi-
cal emergency that requires immediate medical evaluation for 
the patients experiencing symptoms and guideline-recommend-
ed timely revascularization to improve the outcomes [1, 2]. 
However, anecdotal evidence suggests a decrease in the STEMI 
cases and delay in the emergency evaluation during the corona-
virus disease 2019 (COVID-19) pandemic period [3-5].

Since the first case of COVID-19 infection reported in the 
United Arab Emirates (UAE) on January 29, 2020, there has 
been a steep upsurge in the number of confirmed cases and at-
tributable deaths [6]. There are several caveats unique to the 
management of STEMI during the COVID-19 pandemic, par-
ticularly the patient’s reluctance to engage with medical ser-
vices due to the apprehension of getting infected while in the 
hospital [7]. Additionally, there has been noted a delay in the 
patient presentation, referral, and emergency medical services 
(EMSs) to transport the STEMI patients to the treatment facil-
ity [7-9]. A number of reports worldwide delineate the presen-
tation, management, and outcomes in the patients with STEMI 
admitted during the pandemic [7-12]. However, to the best of 
our knowledge, the evidence regarding the detrimental effects 
of the pandemic and restrictions of public life on the presenta-
tion, management, and the early outcomes of the patients with 
STEMI from the UAE is insufficient. Therefore, the primary 
aim of this study was to assess and compare the clinical charac-
teristics, in-hospital management, and outcomes of the patients 
with STEMI before and during the COVID-19 pandemic era.

We hypothesized that the number of patients with STEMI 
and their pattern of seeking care, the severity of presenting 
symptoms, and acute care intervention metrics would differ 
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before and during the COVID-19 pandemic. The cut-off date, 
January 29, 2020, was selected as that is when the first case of 
COVID-19 in the UAE was reported.

Materials and Methods

This is a retrospective, multicenter observational study on 
the patients with STEMI consecutively admitted in the two 
tertiary care government hospitals equipped with 24-h percu-
taneous coronary intervention (PCI) and STEMI reperfusion 
strategies in Abu Dhabi, UAE. Electronic medical records 
were screened using the Cerner® electronic database to iden-
tify the patients with STEMI treated under Abu Dhabi health 
services (SEHA) in the UAE. Eligible patients were above 
18 years of age, hospitalized, or presented to the emergency 
department (ED) with STEMI from January 1, 2019 to De-
cember 31, 2020. Patients admitted during the COVID-19 
pandemic from January 29, 2020 to December 31, 2020 were 
compared with the before pandemic period from January 1, 
2019 to January 28, 2020.

Data collection

The following variables were extracted from the electronic 
medical records for the patient-level analysis: age, sex, nation-
ality, history of smoking, previous history of coronary artery 
disease, PCI, coronary artery bypass graft, comorbidities, past 
medication history, arrival method (personal transport, EMS 
usage, or in-hospital STEMI code or transferred from another 
facility). Furthermore, the presenting symptoms (categorized 
into chest pain or shortness of breath), vitals and clinical fea-
tures such as arrhythmias, left ventricular ejection fraction (in 
terms of percentage), electrocardiographic findings, and other 
parameters were collected. The laboratory results including se-
rum creatinine, hemoglobin, cardiac enzymes, etc., were col-
lected. Angiographic and procedural details included identify-
ing culprit as well as non-culprit vessels, segments, branches, 
requirement of staged PCI, and the number of stents. Timing 
variables, for instance, the emergency door-to-balloon (D2B) 
time were ascertained. Besides, we measured the duration of 
the in-hospital stay, discharge outcomes, and 30-day mortality 
outcomes from the day of discharge of patients with STEMI 
were collected.

The Department of Health (DOH), Ministry of Health 
approved the study protocol (DOH/CVDC/2020/1877); and 
the anonymity of the patients was maintained to protect their 
respective identities. The study was conducted in compliance 
with the ethical standards of the responsible institution on hu-
man subjects as well as with the Helsinki Declaration.

Statistical analyses

Statistical analyses were performed using the SPSS software 
ver. 22.0 (IBM, Armonk, NY, USA). The categorical vari-
ables were presented as absolute numbers and percentages. 

The numerical data were presented as mean ± standard devia-
tion (SD). The categorical variables were compared using the 
Chi-square test, and the Student’s t-test or analysis of vari-
ance (ANOVA) was used for continuous variables. The 30-
day survival curves were constructed using the Kaplan-Meier 
methodology and compared using the log-rank test. Statistical 
analysis was two-tailed, and a P value < 0.05 was considered 
statistically significant.

Results

A total of 500 STEMI cases were registered in two tertiary 
care facilities in Abu Dhabi from January 2019 to December 
2020. The baseline characteristics of 266 patients (53.2%) in 
2019 (before pandemic) and 234 subjects (46.8%) during the 
COVID-19 pandemic are enumerated in Table 1. A total of 11 
patients (4.7%) of the pandemic cohort were tested positive 
for COVID-19 during their hospital encounter. The STEMI pa-
tients during the pandemic period were more likely to have a 
prior diagnosis of hypercholesterolemia (P < 0.001) and coro-
nary artery disease (P < 0.001). These patients were less likely 
to present to ED (P < 0.001), had a higher heart rate at admis-
sion (P = 0.028), arrhythmias (P = 0.015), and a higher pro-
portion of patients had inferior infract STEMI (54.3%). There 
were no significant differences in the age, sex, pre-STEMI an-
tiplatelet or anticoagulant, statin use, and history of diabetes 
mellitus, smoking, chest pain symptoms, and ejection fraction 
values.

Regarding the angiographic characteristics and outcomes, 
we observed a significantly shorter D2B of 56.6 ± 27.26 min 
during the pandemic period, lower staged-PCI procedures, and 
shorter length of hospital stay. During the COVID-19 pan-
demic, 90% of the patients were discharged to home, 7.3% of 
the STEMI patients were referred to long-term care, and two 
patients (0.9%) had ST-segment re-evaluation (re-infarction). 
The mortality rate was 2.6% (n = 13), and low mortality (2.1%) 
was observed during the pandemic period (Table 2).

The Kaplan-Meier survival curve denoted increased 30-
day mortality in 2019 than during the COVID-19 pandemic 
(log-rank P = 0.054) (Fig. 1). Cox proportional hazard analy-
sis calculated a hazard ratio of 0.35 (95% confidence interval 
(CI): 1.02 - 1.21, P = 0.098) during the pandemic period as 
compared to that before it.

Discussion

This paper documents the significant changes in the hospi-
tal presentation, atherogenic characteristics, and in-hospital 
management of patients with STEMI before and during the 
COVID-19 pandemic in Abu Dhabi, UAE. Together with 
these changes, the 30-day mortality was observed to decline 
in patients with STEMI during the COVID-19 pandemic. The 
overall 12% decrease in the STEMI cases during the pandemic 
period relative to 2019 in our study is comparable to that de-
scribed in recent reports from the USA [3], Italy [5], Spain [13], 
and Austria [14]. With regard to the patient characteristics, it 
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Table 1.  Baseline Characteristics and In-Hospital Management of Patients With STEMI Before and During COVID-19 Pandemic

During COVID-19 pan-
demic (n = 234, 46.8%)

Before pandemic (n 
= 266, 53.2%) P value

Demography
  Age, years, mean ± SD 50.39 ± 10.32 51.36 ± 9.93 0.228
  Female, n (%) 15 (6.4) 21 (7.9) 0.604
  UAE national 14 (6) 31 (11.7) 0.027
  COVID-19 positive 11 (4.7) - -
Risk factors
  Hypercholesterolemia 119 (50.9) 79 (29.7) < 0.001
  Diabetes 75 (32.1) 86 (32.3) 0.946
  Current smoking 70 (22.9) 69 (25.9) 0.322
  Hypertension 33 (14.1) 58 (21.8) 0.025
  Family history of CVD 80 (34.2) 98 (36.8) 0.536
  Coronary artery disease 44 (18.8) 21 (7.9) < 0.001
Medications before 0.721
  Antiplatelet 7 (4.7) 7 (4.2)
  Anticoagulant 7 (4.7) -
  Statin 52 (34.9) 55 (33.3)
  ACEI/ARBs 59 (39.6) 75 (45.5)
  Appropriate recommended therapy 31 (20.8) 28 (17)
Presentation
  Arrival mode: EMS 111 (47.4) 149 (56) 0.138
  Location of code: ED 93 (39.7) 164 (61.7) < 0.001
  Transfer 46 (19.7) 56 (21.1) 0.296
Symptoms
  Chest pain 226 (96.6) 250 (94.7) 0.175
  Shortness of breath 8 (3.4) 4 (1.5) 0.162
At admission
  Temperature, mean ± SD, (°C) 38.3 ± 22.8 36.6 ± 3.27 0.053
  Heart rate, mean ± SD, beats/min 86.35 ± 61.98 82.80 ± 17.62 0.028
  SBP, mean ± SD, mm Hg 133.37 ± 25.74 135.48 ± 25.53 0.266
  DBP, mean ± SD, mm Hg 82.65 ± 18.03 91.32 ± 11.78 0.640
  Respiratory rate, mean ± SD, breaths/min 21.21 ± 8.01 19.90 ± 3.98 0.017
Clinical features
  Arrhythmias 36 (15.4) 23 (8.6) 0.015
  Atrial fibrillation 9 (3.8) 8 (3)
  Ventricular fibrillation 18 (7.6) 7 (2.7)
  Other types 9 (3.8) 8 (3)
Left ventricular ejection fraction (%) 0.232
    ≤ 35 51 (21.8) 61 (22.9)
    ≤ 50 117 (50) 112 (42.1)
  > 50 55 (23.5) 82 (30.8)
D-dimer (µg/mL) 0.67 ± 0.69 0.69 ± 0.53
Troponin (ng/mL) 0.40 ± 1.26 1.46 ± 8.38
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is worth noting that the age of patients with STEMI declined, 
and there was a significant decrease in patients presented to 
ED during the pandemic, consistent with the anecdotes and 
the previously reported data suggesting a declining trend in the 
presentation of non-COVID-19-related medical conditions [7-
11], including STEMI. During the COVID-19 pandemic, the 

government implemented orders to stay at home, and patients 
may have been less inclined to present to hospitals because 
of the fear of contracting COVID-19. Furthermore, a decrease 
in commutes intuitively correlates with lower anxiety and 
fewer activities to promote atherosclerotic plaque rupture [15]. 
Zitelny et al [15] hypothesized that a number of patients with 

Table 2.  Angiographic Characteristics and Outcomes

During COVID-19 pan-
demic (n = 234, 46.8%)

Before pandemic  
(n = 266, 53.2%) P value

Time to balloon, mean ± SD, min 56.6 ± 27.26 64.58 ± 19.5 < 0.001
Intra-aortic balloon pump 14 (6) 15 (5.6)
Culprit artery 0.244
  Left anterior descending 103 (44) 133 (50)
  Right coronary artery 89 (38) 84 (31.6)
  Left circumflex artery 34 (14.5) 36 (13.5)
    D1 2 (0.9) 3 (1.1)
    OM 10 (3.8) 3 (1.3)
Number of diseased vessels 0.951
  Single 228 (97.4) 257 (96.6)
  Two 6 (2.6) 7 (2.6)
Number of stentings < 0.001
  Single 212 (44.1) 200 (41.6)
  Two 10 (2.1) 51 (10.6)
  Three - 8 (1.7)
Performed staged PCI 28 (5.6) 70 (14) < 0.001
Length of hospitalization, mean ± SD, days 4.7 ± 6.8 5.4 ± 9.4 < 0.001
Outcomes
  Discharged 212 (90.6) 245 (92.1) 0.192
  Referred to long-term care 17 (7.3) 11 (4.1)
  Re-infarction 2 (0.9) 4 (1.5) 0.022
  Death 5 (2.1) 8 (3) 0.217

COVID-19: coronavirus disease 2019; SD: standard deviation; PCI: percutaneous coronary intervention; D1: first diagonal; OM: obtuse marginal.

During COVID-19 pan-
demic (n = 234, 46.8%)

Before pandemic (n 
= 266, 53.2%) P value

Creatinine (mg/dL) 1.03 ± 0.72 1.03 ± 0.64 0.064
ECG confirmed STEMI 220 (96.5%) 256 (98.1%) 0.399
Location of infraction 0.014
  Anterior wall 98 (41.9) 133 (50.2)
  Inferior wall 127 (54.3) 112 (42.3)
  Posterior wall 7 (3) 7 (2.6)
  Lateral 2 (0.9) 12 (4.5)

COVID-19: coronavirus disease 2019; STEMI: ST-segment elevation myocardial infarction; UAE: United Arab Emirates; SD: standard deviation; 
CVD: cardiovascular disease; EMS: emergency medical service; ED: emergency department; ACEI: angiotensin-converting enzyme inhibitor; ARBs: 
angiotensin-receptor blockers; ECG: electrocardiogram.

Table 1.  Baseline Characteristics and In-Hospital Management of Patients With STEMI Before and During COVID-19 Pandemic - 
(continued)
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risk factors for STEMI might dismiss the chest pain as benign 
relative to the risk of contracting COVID-19 at a hospital [15].

With our observations, we found that the pandemic-epoch 
patients were more likely to have hypercholesterolemia and 
coronary artery disease histories and had higher heart rates dur-
ing hospitalization. There was no difference in the use of EMS 
services between the before- and during-pandemic periods. In-
terestingly, there was a statistically significant difference in the 
D2B time, indicating that hospital systems of care continued to 
operate more efficiently during the COVID-19 pandemic.

Concrete reports detailing the angiographic findings and 
outcomes of the patients with STEMI during the COVID-19 
pandemic are limited. Daoulah et al [16] evaluated the patients 
with STEMI from 2018 to 2020 in Saudi Arabia. Their find-
ings demonstrated that the majority of these patients had an 
infarction in the anterior wall, at least one culprit vessel, and 
24.4% had two or more stents. Chew et al [17] retrospectively 
evaluated 303 STEMI patients admitted in Singapore between 
October 2019 and March 2020. During the pandemic, the me-
dian D2B time was 55 min (range: 39 - 74 min) during the 
COVID-19 outbreak response.

One of the most remarkable findings of this study is that 
although there was a significant change in the clinical and ath-
erogenic characteristics in the patients with STEMI, the 30-
day mortality continued to decrease in the patients with STE-
MI during the COVID-19 pandemic. However, we did not find 
a difference in the 30-day mortality between the two periods. 
We believe that this decline may be driven chiefly by the ac-
tive utilization of EMS, short reperfusion time, and reduction 
in the hospital length of stay that may increase post-discharge 

surveillance. Our results are analogous to and relatively lower 
than a recent study in the USA that indicated a 7.9% absolute 
decrease in the 30-day mortality in the patients with STEMI 
[18], whereas in England, a group of researchers observed a 
median reduction in the length of stay of STEMI patients from 
3 days to 2 days [19].

Limitations

Herein, we acknowledge several limitations of this study. First, 
this was a retrospective, pre- and during COVID-19 analysis, 
and was delimited by the design constructs of this study. Sec-
ond, the population was predominantly heterogeneous, and 
therefore, our results cannot be straightforwardly generalized. 
Third, we included only two tertiary hospitals in Abu Dhabi, 
restraining the plausible generalizability to other health facili-
ties in the UAE. Furthermore, some of the associations be-
tween the patient characteristics and management may have 
an implied causal relationship due to confounding. Our study 
was not powered to detect this subtle difference. Lastly, the 
possibility of missing critical unmeasured variables could have 
been introduced owing to the retrospective nature of this study.

Conclusions

We observed a decrease in the hospital presentation for the 
patients with STEMI during the COVID-19 pandemic, with 
significant differences in the D2B time and length of hospital 

Figure 1. Kaplan-Meier time to event model for 30-day mortality in patients with STEMI in 2019 - 2020. STEMI: ST-segment 
elevation myocardial infarction.
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stay. This indicates that the hospital systems of care continued 
to operate with high efficacy during the COVID-19 pandemic 
in the UAE. However, no significant difference in the 30-day 
mortality was observed before and during the pandemic, which 
implies that the care strategies after discharge are crucial to 
improve the STEMI outcomes.
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