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Abstract: Objective: To assess the safety and effectiveness of a novel pathway of deferrred invasive angiography 
in low-risk NSTEMI patients with concurrent COVID-19 infections; contrary to current UK guidelines recommending 
invasive coronary angiography in NSTEMI patients within 72 hours. Methods: This was a single-centre, observational 
study of all NSTEMI patients referred for inpatient coronary angiography at Barts Heart Centre, between March 
2020 and June 2022. Demographic, procedural and outcome data were collected as part of a national cardiac au-
dit. Results: 201 COVID positive NSTEMI patients were referred for angiography at Barts Heart Centre. 10 patients 
died from COVID related respiratory complications prior to angiography. Therefore, 191 patients underwent deferred 
angiography (median time 16 days from COVID diagnosis). The median GRACE score was 128 (IQR 86-153). Tropo-
nin levels were significantly elevated on initial COVID diagnosis compared to time of their procedure. 73% patients 
had a culprit lesion identified. 61.2% receiving PCI. Patients were followed-up for a median of 363 days (IQR 120-
485 days) with MACE rates of 7.3%. This is comparable to the MACE event for NSTEMI patients (n=4529) without 
COVID at our institution treated during the same time-period (8.1%). Conclusion: This study demonstrates the safety 
and effectiveness of deferred coronary angiography on a COVID-Recovered pathway after a period of medical man-
agement for patients presenting with NSTEMI and concurrent COVID-19 infection. There was no adverse signal as-
sociated with the wait for angiography with similar MACE rates to the non-deferred NSTEMI cohort without COVID-19.
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Introduction

Indication for invasive coronary angiography in 
NSTEMI patients

All major clinical practice guidelines e.g. GIRFT, 
ESC, ACC/AHA [1-3] recommend early invasive 
coronary angiography for patients presenting 
with non-ST elevation myocardial infarction 
(NSTEMI). In acute coronary syndrome (ACS) 
patients, there is clear evidence of reduced 
rates of cardiac events from routine angiogra-
phy-guided management compared with rou-
tine conservative or selective invasive manage-
ment [4-6]. The optimal management strategy 
for patients with NSTEMI with concurrent coro-
navirus disease 2019 (COVID-19) infection, 
however, is not known. 

COVID-19 infection and increased thromboge-
nicity

Infection with severe acute respiratory syn-
drome coronavirus-2 (SARS-COV-2), the caus-
ative virus for COVID-19, is associated with 
increased platelet aggregation and the release 
of inflammatory cytokines and pro-coagulant 
factors, resulting in a pro-thrombotic state.  
The incidence of thrombotic complications in 
patients with COVID-19 is up to 43% [7, 8]. 

COVID-19 and increased stent thrombosis

Importantly, percutaneous coronary interven-
tion (PCI) in ACS (ST-Elevation myocardial infarc-
tion (STEMI) and NSTEMI) patients with COVID-
19 is associated with worse outcomes than in 
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non-infected patients, with reported higher 
rates of in-hospital mortality [9, 10]. There  
are further reports of increased rates of stent 
thrombosis in COVID-19 patients undergoing 
primary PCI [11-14], with one large multi-centre 
cohort study, showing COVID-19 infection was 
independently associated with a five-fold in- 
crease in the rate of stent thrombosis [9]. 

Furthermore, infection prevention and control 
protocols in COVID-19 infected patients with 
NSTEMI delay invasive management beyond 
the recommended timeframe and are ineffi-
cient for the wider healthcare system. 

The COVID recovered pathway

In response, we developed a regional clinical 
pathway for the delivery of deferred, early out-
patient, coronary angiography in stabilised 
patients with NSTEMI who had concurrent 
COVID-19 infection “The COVID Recovered 
Pathway” with the aim of balancing these con-
siderations in patient management. 

Our aim was to assess the safety and effective-
ness of patients put on this novel pathway. In 
this paper, we present the demographics, pro-
cedural information and outcomes for this 
novel pathway. 

Methods

Inclusion criteria

We performed a single-centre observational 
cohort study of all NSTEMI patients referred  
for inpatient coronary angiography at Barts 
Heart Centre, a regional heart attack centre in 
London, between March 2020 and June 2022. 

The diagnosis of NSTEMI was based on the uni-
versal definition of acute myocardial infarction 
and required symptoms and/or ECG changes 
without ST elevation coupled with elevation in 
plasma cardiac biomarker concentrations con-
sistent with acute myocardial injury.

All patients were screened for SARS-CoV-2 on 
hospital admission by nasal/throat swab using 
real time-polymerase chain reaction and plas-
ma antibody testing. 

Patients with a diagnosis of NSTEMI who tested 
positive for COVID-19 were entered onto the 
COVID Recovered pathway.

Exclusion criteria

Patients presenting with ST-elevation myocar-
dial infarction (STEMI), those who did not ful- 
fil the universal definition for diagnosis of 
NSTEMI and those with chronic coronary syn-
drome (CCS) were excluded from the study. 
Also excluded were NSTEMI patients with very 
high risk features warranting immediate inva-
sive angiography such as haemodynamic insta-
bility, cardiogenic shock, refractory chest pain 
despite maximal medical treatment, life-threat-
ening arrhythmias, mechanical complications 
of myocardial infarction(MI), acute heart failure 
clearly related to their NSTEMI, ST-segment 
elevation in aVR with ST-depression >1 mm/6 
leads. 

Patients with contraindications to invasive cor-
onary angiography i.e. active GI haemorrhage, 
pregnancy, acute stroke, hypertensive crisis, 
inability for patient cooperation and severe 
contrast allergy were also excluded from our 
study.

NSTEMI patients who were negative on COVID-
19 screening were entered into a control 
cohort.

COVID-19 recovered pathway

This involved patients undergoing coronary 
angiography with follow-on PCI, if indicated, at 
least 10 days after the positive COVID-19 diag-
nosis. This time period was measured from the 
time-point of positive COVID-19 serology con- 
firmation not symptoms. Patients were dis-
charged for outpatient angiography unless 
there was evidence of further myocardial isch-
aemia during the index hospital admission.  
In the absence of contraindications, patients 
were treated with standard medical therapy 
which included aspirin, a P2Y12 inhibitor, high-
intensity statin therapy, a beta-blocker, and an 
ACE-inhibitor. Patients were then followed up 
via outpatient pathways (30 day, 6 and 12 
month review). 

Ethics

The COVID Recovered Pathway was registered 
as a clinical audit with the Barts Quality and 
Safety Board. The study protocols were 
approved by the Barts Heart Centre Board  
and conformed to the ethical guidelines of the 
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1975 Declaration of Helsinki. All data was ano-
nymized with removal of patient identifiers prior 
to analysis.

Data collection

Demographic and procedural data were col-
lected prospectively as part of the National 
Cardiac Audit Programme. All patient-identifi-
able fields were removed. Formal ethical 
approval for this study was, therefore, not 
required. The national audit data fields include 
patient age, sex, ethnicity, height, weight, car-
diovascular risk factors, time of symptom 
onset, and time of arrival at the invasive cardi-
ac centre. Procedural data collected compris- 
ed number of diseased vessels, use of diag- 
nostic devices such as intravascular ultrasound 
(IVUS), optical coherence tomography (OCT) or 
pressure wire and, where relevant, target ves-
sel, use of aspiration thrombectomy, post-dila-
tation, and administration of a glycoprotein 
(GP) IIb/IIIa inhibitor. 

Interventional procedures

For patients who underwent PCI, the interven-
tional strategy was at the discretion of the  
operator, including the use of direct stenting, 
pre- and/or post-dilatation, and treatment of 
bystander, non-infarct related coronary artery 
stenoses. All patients undergoing PCI received 
a loading dose of aspirin 300 mg and either 
clopidogrel 600 mg or ticagrelor 180 mg prior 
to the procedure. All patients then received 
regular aspirin 75 mg per day and either clopi-
dogrel 75 mg per day or ticagrelor 90 mg twice-
daily or converted to Prasugrel 10 mg od (after 
reloading maintenance therapy). During PCI, 
unfractionated heparin was given at a loading 
dose of 70-100 U/kg with the ACT maintained 
>250 sec as per unit policy. ACTs were recorded 
at 10-15 minute intervals after the initial dose 
of heparin. GP IIb/IIIa inhibitors were used at 
the operator’s discretion and according to local 
guidelines.

Study outcomes

The primary outcome was 12-month rate of 
major adverse cardiovascular events (MACE) 
consisting of a composite of all cause death, 
non-fatal stroke, non-fatal myocardial infarc-
tion or urgent myocardial revascularization. 
Follow-up began upon discharge after coronary 

angiography, however events following the 
index hospitalization for patients on the Re- 
covered pathway were captured, document- 
ing events which may have occurred prior to 
deferred coronary angiography. Clinical events 
during follow-up were assessed from electronic 
hospital and general practitioner records and 
from patients during structured virtual follow-
up visits. Secondary outcomes included stent 
thrombosis, and the individual components of 
MACE, admission for decompensated heart 
failure, and any peri-procedural complication. 

Statistical analysis

Comparisons were performed between the 
COVID-positive NSTEMI patients who under-
went deferred coronary angiography on the 
COVID Recovered pathway and all other pa- 
tients who underwent coronary angiography  
for NSTEMI over the same time-period (March 
2020-June 2022). This control group consisted 
of 4,529 patients, all of whom were COVID-
negative. Baseline clinical characteristics, angi-
ographic findings, diagnosis, management, and 
12-month MACE rates were compared bet- 
ween groups. Chi-squared analysis or Fisher’s-
exact test was used to compare categorical 
data between groups. The independent sam-
ples Student t-test or ANOVA test was used to 
compare normally distributed continuous data 
and the Mann-Whitney U test was used to com-
pare skewed continuous data between groups. 
Kaplan-Meier curves were constructed for 
MACE during 12-month follow-up. Descriptive 
statistical analyses were performed using 
SPSS Statistics version 25.0 (IBM, New York).  
A 2-sided p-value <0.05 defined statistical sig-
nificance. Variables are expressed as counts 
(percentages), mean ± standard deviation (SD), 
and median (lower quartile-upper quartile), as 
appropriate.

Results

During the study period, 4,730 patients with 
NSTEMI were referred for early invasive coro-
nary angiography. Of these, 201 (4.2%) had 
concurrent COVID-19 infection at the point of 
referral and were treated on the COVID 
Recovered pathway. Ten patients died from 
COVID-19 related respiratory complications 
prior to discharge from their index hospitalisa-
tions. All these patients died from COVID-19 
related respiratory complications. 
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Table 1. Baseline patient characteristics
Recovered

(n=191)
Control cohort-

(n=4529) P value

Baseline Characteristics
    Age (Mean ± SD) 63 yr ± 12.0 69.1 ± 11.5 0.0012
    Male sex - no. (%) 74.9% (143/191) 67.1% (3039/4529) <0.0001
    Black, Asian, Minority Ethnic - no. (%) 52.9% (101/191) 35.6% (1612/4529) <0.0001
    Median BMI (IQR) 27.4 (24.7:31.1) 28.0 (26.1:29.9) 0.058
Past Medical History - no. (%)
    Hypertension 60.2% (115/191) 56.1% (2541/4529) <0.0001
    Hypercholesterolemia 64.9% (124/191) 40.7% (1843/4529) <0.0001
    Diabetes mellitus 40.8% (78/191) 36.4% (1649/4529) 0.0013
    Smoking history 44.0% (84/191) 25.3% (1146/4529) <0.0001
    Previous MI 44.0% (84/191) 33.6% (1522/4529) <0.0001
    Previous PCI 37.2% (71/191) 27.4% (1241/4529) <0.0001
    Median GRACE score 128 (86:153) 135 (105:169) 0.106
Median laboratory values (IQR)- at time of procedure
    Troponin T - ng/L (initial COVID diagnosis/referral) 111.5 (54:455) 135 (64:745) <0.0001
    Troponin T - ng/L (at time of procedure) 27 (16:151) NA
    White-cell count - 109/L 8.3 (6.9:10.2) 7.5 (5.8:9.2) 0.077
    Lymphocyte count - 109/L 1.8 (1.4:2.3) 2.1 (1.7:2.6) 0.069
    LDH - unit/L 229 (199:250) 145 (124:223) 0.053
    D-Dimer - mg/L (0-0.5) 0.3 (0.3:0.7) 0.2 (0.1:0.4) 0.112
    Fibrinogen - g/L 1.65 (0.55:5.04) 1.41 (1.02:2.69) 0.104
    Ferritin - ug/L (30-400) 202 (84:263) 189 (131:287) 0.005
    Creatinine - umol/L 81 (69:98) 77 (70:88) 0.230
    Creatine kinase (CK) - u/L 85 (58:130) 81 (68:113) 0.398
    C-reactive protein (CRP) - mg/L 4 (2:8) 3 (1:5) 0.276

Patient characteristics

The baseline clinical characteristics of the 
remaining 191 COVID-positive patients who 
entered the COVID recovered pathway are pre-
sented in Table 1. The mean age was 63 years, 
143 (75%) were male and 90 (47%) were 
Caucasian. The median GRACE score was 128 
(IQR 86-153). Compared to the COVID-negative 
NSTEMI control group, patients on the COVID 
Recovered pathway were less likely to be 
Caucasian (P<0.0001), were more often male 
(P<0.0001), and had more cardiovascular risk 
factors (P=0.0013). GRACE scores were similar 
in the two groups. The median peak plasma tro-
ponin concentration was significantly lower in 
patients on the Recovered pathway than in con-
trols. At the time of coronary angiography, there 
were no significant differences between COVID-
positive patients and controls in WCC, ferritin, 
or d-dimer concentrations. 

Procedural characteristics

Patients on the Recovered pathway underwent 
coronary angiography a median of 16 (inter-
quartile range 12-19) days after COVID-19 diag-
nosis. 10% remained as inpatients based on 
high-risk features with 90% being discharged 
prior to angiography. No patients suffered ad- 
verse events whilst waiting for angiography.

In one patient, arterial access could not be 
obtained so computed tomography coronary 
angiography was performed instead. 

Final clinical diagnosis

Among the 191 patients in this group, 139 
(73%) were confirmed to have acute coronary 
syndrome by invasive angiography with culprit 
coronary disease identified (Table 2). The 
remaining 52 (27%) patients were diagnosed 
with myocardial infarction with non-obstructive 
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coronary artery disease (MINOCA). Subsequent 
cardiac magnetic resonance imaging (MRI) sug-
gested myocarditis in 22 (11.5%) of these 
patients and takotsubo cardiomyopathy in 11 
patients (5.7%). Of those with confirmed 
NSTEMI, 117 (61.2%) underwent PCI, 21 (11%) 
underwent coronary artery bypass grafting 
(CABG), and 54 (28%) patients were managed 
medically. Most (77%) patients were discharged 
taking dual anti-platelet therapy (DAPT), 8% 
patients were treated with triple anti-thrombot-
ic therapy (aspirin, clopidogrel and a novel oral 
anticoagulant) and in 3% of patients, all anti-
thrombotic agents were stopped after coronary 
angiography. Patients on the COVID Recovered 
pathway were more likely to receive a final diag-
nosis of MINOCA compared to the NSTEMI con-

trol group. Consequently, they were less likely 
to undergo PCI and to receive DAPT. 

Clinical outcomes

In-hospital outcomes: Among the patients who 
underwent deferred coronary angiography on 
the Recovered pathway, three (1.6%) patients 
developed MACE; one patient developed a ce- 
rebrovascular event after coronary angiogra-
phy, one patient was referred for CABG but suf-
fered a myocardial infarction (0.5% event rate) 
before surgery could be performed, and one 
patient died (0.5% event rate) from heart fail-
ure. In addition, one patient developed a retro-
peritoneal bleed after follow-on transfemoral 
PCI.

Table 2. Outcomes
Recovered 

(n-191)
Control Cohort

(n=4529) P value

Time for follow-up, median (IQR) - days 363 (120-485) 366 (131-463) 0.479
Median COVID-diagnosis to angiography (IQR) - days 16 (12:19) NA
Final Clinical Diagnosis - no. (%)
    Acute coronary syndrome 73.0% (139/191) 82.5% (3736/4529) 0.0065
    MINOCA 27.0% (52/191) 13.1% (594/4529) <0.0001
        Myocarditis 11.5% (22/191) 4.9% (222/4529)
        Takotsubo 5.7% (11/191) 2.2% (100/4529)
        Unknown 9.9% (19/191) 6.0% (272/4529)
Percutaneous coronary intervention - no. (%) 61.2% (117/191) 70.9% (3211/4529) <0.0001
Coronary Artery Bypass Grafting - no. (%) 11.0% (21/191) 10.8% (489/4529) 0.103
Medical management - no. (%) 27.8% (54/191) 18.3% (829/4529) <0.0001
IVUS Use 37.2% (71/191) 26.4% (1196/4529) <0.0001
OCT Use 13.6% (26/191) 8.8% (399/4529) <0.0001
Pressure Wire 3.1% (6/191) 5.6% (254/4529) <0.0001
PCI vessel <0.0001
    LMS 1.6% (3/191) 1.0% (47/4529)
    LAD 27.7% (53/191) 26.6% (1205/4529)
    Cx 9.9% (19/191) 10.1% (457/4529)
    IM 1.0% (2/191) 2.9% (131/4529)
    RCA 9.9% (19/191) 12.3% (557/4529)
    Venous graft 3.1% (6/191) 2.9% (131/4529)
Single anti-platelet 4.2% (8/191) 3.9% (177/4529) 0.003
NOAC only 5.2% (10/191) 3.6% (163/4529) <0.0001
Warfarin only 1.0% (2/191) 1.0% (47/4529) 0.995
NOAC + single antiplatelet 2.1% (4/191) 1.1% (50/4529 0.698
DAPT 77.0% (147/191) 86.5% (3918/4529) <0.0001
Triple therapy 7.9% (15/191) 4.8% (217/4529) <0.0001
No anti-platelets/anti-coagulation 3.1% (6/191) 2.1% (95/4529) 0.466
Stent thrombosis (in PCI patients) - no. (%) 0.0% 0.11% (5/4529)
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Table 3. 12-month clinical outcomes
Recovered 

(n=191)
Control Cohort 

(n=4529)
Major adverse cardiovascular events 14 (7.3%) 367 (8.1%)
Cardiovascular death 2 (1.0%) 68 (1.5%)
Non-Cardiovascular Death 2 (1.0%) 70 (1.5%)
Unscheduled revascularisation 3 (1.6%) 115 (2.5%)
Cerebrovascular Accident (CVA) 2 (1.0%) 47 (1.0%)
Myocardial infarction 5 (2.6%) 114 (2.5%)
Stent thrombosis (in PCI patients) 0 (0.0%) 5 (0.16%)

Figure 1. Kaplan-Meier curves of cumulative incidence of major adverse 
cardiovascular events over 1 year in COVID-recovered arm compared to con-
trol arm.

Figure 2. 12-month major adverse cardiovascular event rates in COVID-re-
covered versus non-COVID and compared to the current literature.

12-month outcomes: Patients were followed-
up for a median of 363 (IQR 120-485) days. 
The combined primary outcome occurred in 14 

patients in the COVID Re- 
covered group, equating to a 
12-month MACE rate of 7.3% 
(95% CI 2.8-10.2%) (Table 3). 
The individual components of 
MACE comprised 4 deaths (2 
cardiovascular and 2 non-car-
diovascular deaths), 5 NSTE- 
MIs, 2 CVAs and 3 patients 
cases of urgent revascularisa-
tion for unstable angina. This 
is comparable to the MACE 
rate for the control NSTEMI 
patient population treated at 
our institution during the same 
time period (8.1% (95% CI 
3-9.1%)) (Figure 1) and the lit-
erature [15, 16] (Figure 2). Se- 
condary outcomes were made 
up of two non-cardiovascular 
deaths and two admissions for 
decompensated heart failure. 
There were no cases of stent 
thrombosis.

Discussion

This study is the first to assess 
the safety and effectiveness  
of a deferred coronary angiog-
raphy pathway (COVID Reco- 
vered) in patients with NSTEMI 
and COVID-19 infection. Am- 
ong 191 patients, deferred 
coronary angiography after a 
period of medical manage-
ment was associated with eq- 
uivalent 12-month clinical out-
comes to patients without 
COVID-19 who underwent in- 
patient coronary angiography. 
The approach to patients with 
ACS and concurrent COVID-19 
infection has varied from hos-
pital to hospital throughout the 
world because of uncertain-
ties regarding the benefits of 
early invasive management in 
patients with COVID-19, the 
risks of viral transmission to 
staff and other patients, the 
inefficiencies of individual pa- 

tients waiting in hospital for procedures, and 
the knock-on effect of this on the scarce 
resource of bed availability during the pandem-
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ic. The results of this study provide reassur-
ance that initial medical stabilisation of patients 
with NSTEMI and COVID-19 infection with a 
view to outpatient coronary angiography 2-3 
weeks later is a safe alternative to extended 
hospitalisation while infection prevention and 
control protocols are completed prior to inva-
sive management.

The latest ESC guidelines recommend early 
invasive coronary angiography in patients with 
an established diagnosis of NSTEMI [1, 2]. 
However, in patients with concurrent COVID-19 
infection that is associated with a pro-throm-
botic state. Several studies reporting thrombot-
ic complications in patients with severe COVID-
19 found thrombotic rates ranging from 31% to 
43% [7, 8]. Therefore, it is no surprise that inva-
sive angioplasty is likely to carry significant 
more risks in patients with active COVID-19 
patients. In patients with COVID-19 undergo- 
ing PCI for ST-elevation myocardial infarction 
(STEMI), stent thrombosis rates have been 
reported as high as 8.1% and in-hospital mor-
tality up to 12.9% [9, 10]. One large, multi-cen-
tred retrospective cohort study, COVID-19 in- 
fection was independently associated with 5x 
increased risk of in-stent thrombosis [9].

Most previous studies of COVID-19 positive 
patients with ACS have focused on STEMI, with 
a relative lack of data concerning management 
of patients with NSTEMI. Data from two regis-
tries, however, both raise safety concerns 
regarding the early invasive management of 
patients with NSTEMI who have concurrent 
COVID-19 infection. In the International COVID-
ACS Registry, in-hospital mortality rates were 
more than four-fold higher (6.6% vs. 1.2%; 
P<0.001) in 121 NSTEMI patients with COVID 
compared with a pre-pandemic NSTE-ACS 
cohort. In-hospital rates of MI and stroke of 
4.1% and 0.8%, respectively, contributed to an 
in-hospital MACE rate of 11.5% in COVID-po- 
sitive patients [15]. In the UK MINAP registry, 
517 (4.0%) of 12,958 patients hospitalised 
with ACS were COVID-19-positive. These pa- 
tients had considerably higher rates of in-hos-
pital (24.2% vs. 5.1%) and 30-day mortality 
(41.9% vs. 7.2%) compared with non-COVID-19 
ACS patients, with the highest rates seen at 30 
days in the NSTEMI cohort (adjusted OR 8.45; 
95% CI: 6.03-11.83) [16]. In our study, there 
were four deaths (two cardiovascular and two 
non-cardiovascular) among the 191 patients in 

the deferred coronary angiography group equiv-
alent to a 2.1% 12-month mortality rate. 

Although the benefit of immediate coronary 
angiography is established in patients present-
ing with STEMI, the timing and net benefit of 
immediate angiography is not so clear cut in 
patients with NSTEMI. Several large studies 
[17, 18] have failed to demonstrate a significant 
reduction in all-cause mortality or non-fatal MI 
for immediate (<24 hours) vs. deferred angiog-
raphy (>36 hours) in the overall NSTEMI popula-
tion. In the TIMACS trial, early invasive angiog-
raphy have been shown to be beneficial in 
high-risk NSTEMI populations(defined by a 
GRACE score >140) as shown by the separation 
of the Kaplan-Meier curves for all-cause death, 
non-fatal MI or stroke, but not in the low-inter-
mediate group [18]. Furthermore, the median 
time from randomization to angiography in the 
deferred angiography group was 50 hours. 
There have been no studies so far where 
NSTEMI patients had deferred angiography 
after at least 10 days (median 16 days). 

The more recent VERDICT trial showed similar 
findings with a reduction in the primary com-
posite outcome (comprising of all-cause death, 
non-fatal recurrent MI, hospital admission for 
refractory myocardial ischaemia or hospital 
admission for heart failure) for high risk NSTEMI 
(GRACE score >140) patients undergoing im- 
mediate angiography (within 12 hours of diag-
nosis) vs. delayed angiography (48-72 hours of 
diagnosis) [17].

Given the lack of proven benefit in immediate 
angiography for low-to-intermediate risk NSTE- 
MI patients, combined with the increased 
thrombotic risk associated with COVID infec-
tion, we felt that it was reasonable to adopt a 
deferred angiography management strategy in 
these patients.

So far, there has been no other studies assess-
ing the effect of deferring coronary angiogra- 
phy until recovery from COVID-19 in NSTEMI 
patients.

Our study has shown that this is safe and effica-
cious with only 14 (7.3%) out of 191 patients 
suffering a MACE. There were no deaths attrib-
uted to the wait for coronary angiography. There 
were no cases of stent thrombosis in the 
COVID-recovered group.
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This study has several limitations. Firstly, this is 
an observational study with the inherent biases 
and confounders associated with this type of 
study. Secondly, severe COVID-19 infection 
may be associated with elevated plasma tropo-
nin concentrations due to myocardial injury 
which is not caused by an ACS, for example, 
due to myocarditis, sepsis, or pulmonary embo-
lism [19]. Defining a cohort of “pure” NSTEMI is 
therefore potentially problematic in the context 
of concurrent COVID infection. Nevertheless, 
myocardial revascularisation rates were high  
in the study group and consistent with other 
NSTEMI cohorts, albeit slightly lower than 
among our control group. We believe that the 
diagnosis of NSTEMI was accurate in the major-
ity of patients in our study group, but it is pos-
sible that the troponin elevations in a minority 
were due to causes other than myocardial in- 
farction. This issue is not restricted to NSTEMI 
populations with concurrent COVID infection.

Conclusion

This study has demonstrated that deferring 
invasive coronary angiography for 2-3 weeks 
via a COVID ‘Recovery pathway’ is safe in stable 
NSTEMI patients who have concurrent COVID 
infection. These data have potential implica-
tions for the management of NSTEMI patients 
with COVID-19, providing an alternative to rou-
tine early invasive management with the po- 
tential to improve outcomes in this group of 
patients.
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