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ABSTRACT

Objective: To assess the safety of early discharge (less than 48 hours) in ST-segment elevation myocardial infarction (STEMI)
patients treated with primary angioplasty (PA).

Study Design: Observational study.

Place and Duration of Study: Armed Forces Institute of Cardiology & National Institute of Heart Diseases (AFIC-NIHD) From
January 2017 to December 2017.

Methodology: All STEMI patients, who underwent primary angioplasty in the above timeframe and then survived to be
discharged to home, were included in the study. Patients were divided into two groups based on duration of hospital stay into
early and delayed discharge groups (less or more than 48 hours, respectively). The primary outcome measure was all-cause
mortality, on day-7, 30, 90, and 120-day post-discharge which was ascertained by personal or telephonic follow-up.

Results: During the 12-month study period, 495 patients were successfully discharged to home after PA. Of these, 21 were lost to
follow-up. Only the 474 cases followed-up were included in the final analysis. There were 285 patients in early discharge group, and
189 in late discharge group. The mean duration of hospital stay was 64.2 hours. In a multiple logistic regression model, the time of
discharge was not affected by age, gender, diabetes mellitus, hypertension, past history of cardiac, or cerebrovascular events, Killip
class at presentation, infarct location, angiographic characteristics, procedural details and complications.

Conclusion: There were no differences between the early (<48 h) and delayed (>48 h) discharge groups in terms of adverse
events. However, this might be due to an overall low event rates in the study.
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INTRODUCTION

ST-elevationmyocardialinfarction (STEMI) patients have histor-
ically had a significant degree of long term morbidity, short-
-termandlong term mortality. Although fibrinolysis reduced the
mortality and morbidity from STEMI, the effect still had not
plateaued; and there was room for improvement. A recent
meta-analysis showed that the mortality for STEMI in elderly
patients remained 3 to 4 fold higher despite timely fibrinolytic
therapy.' Although fibrinolysis helped to a certain degree, the
complications such as cardiogenic shock, acute heart failure
and mechanical complication remained high.” With the advent
of primary angioplasty (PA), the in-hospital complication rates
came down and PA is now established to significantly reduce
morbidity and mortality of STEMI patients.?
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The problem of cardiogenic shock-related mortality was amelio-
rated in atime-related fashion (presentation to balloon time) by
PA.*It has been shown in studies that timely reperfusion with PA
reduces the mechanical complication rates in STEMI patients.>®
Although a very effective procedure at reducing mortality, PA
specially with the trans-radial route comes with its own learning
curve that improves with experience.” PA has its own set of
procedural complications.>* These complications and other
clinical factors dictate the duration of hospital stay in PA
patients.”

Optimal duration of hospital stay after PAis not established with
a wide range of varying practices among centres worldwide;
and remains a grey area with paucity of data. There is currently
a lack of consensus to guide the optimal duration of hospital
stay afterPA.

The objective of this study was to assess the safety of early
discharge in ST-segment elevation myocardial infarction
(STEMI) patientstreated with primary angioplasty (PA) by evalu-
ating the differences in outcomes in the early and delayed
discharge groups.

METHODOLOGY

All STEMI patients, who underwent PA between 1% January and
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31" December 2017 at Armed Forces Institute of Cardiology &
National Institute of Heart Diseases (AFIC-NIHD) and survived to
be discharged to home, were included in the study. The opera-
tional definition of STEMI diagnosis was based on the third
universal definition of myocardial infarction."* PA was done to
the infarct related vessel and complete revascularization was
left to the discretion of the operator in the event of cardiogenic
shock during the procedure. During the hospital stay, all
patients had cardiac rhythm and non-invasive hemodynamic
monitoring. Before discharge, all patients were advised on the
importance of dual antiplatelet therapy, coronary artery
disease risk factors, and lifestyle modifications. This was a
prospective observational study and designed to be an all--
comers real world study in which the patients were discharged
basedonclinical stability, and clinician discretion.

Patients were divided into 2 groups based on the timing to
discharge into an early discharge group: discharged from
hospital within 48 hours of PA (Gpl); and a delayed discharge
group: those discharged 48 hours after PA (Gp2). Data was
collected from the native hospital database. Hospital Manage-
ment Information System (HMIS). Printed/original handwritten
clinical documents/patient notes and records were also
consulted, whenrequired. The HMIS reports had the data for the
baseline demographics, clinical presentation, pathology lab,
imaging, cath procedure details as well as complications. The
study began afterapproval fromthe Institutional Review Board-
/Ethical Review Committee (IRB/ERC) of the hospital. The
primary outcome measure was all-cause mortality, on days 7,
30, 90, and 120-day post-discharge, which was ascertained by
personal ortelephonicfollow-up.

SPSS version 23 (IBM) was used for statistical analysis. Statis-
ticalanalysiswasdone by calculating mean and standard devia-
tion for numeric variables. Comparison of means for numeric
variables in the two discharge groups was done using the
Student t-test. Categorical variables were expressed as
frequency percentages between the two groups and were
compared using the Pearson Chi-square test/Fisher’s Exact
test. Kaplan-Meier curves were generated to demonstrate the
survival in the early and delayed discharge group; and were
compared usingthelog-rank statistic. Amultiple logistic regres-
sion-based model of discharge in early discharge group was
generated to see the effect of the following variables atthe time
of discharge: age, gender, diabetes mellitus, hypertension,
previous STEMI or NSTEMI, heart failure with reduced ejection
fraction, cerebrovascular events (CVA/TIA), Killip class at
presentation, infarct location, post-PCl coronary flow, vascular
access site, cardiac rhythm at presentation, multivessel or left
main stem disease, and cardiac arrest, or any peri-procedural
adverse events. A p-value <0.05 (2-sided) was considered
statistically significant.

RESULTS

During the 12-month study period, a total of 495 patients were
successfully discharged to home after PA; of these, 21 were lost

tofollow-up.Onlythe 474 casesfollowedupwereincludedinthe
study. Therewere 285 (60%) patientsin (Gpl),and 189 (40%)in
(Gp2). Gender distribution in the two groups was statistically
insignificant (p=0.85) with Gpl having 85.6% (n=244) and
14.4% (n=41), and Gp 2 having 86.2% (n=163); and 13.8%
(n=26) males and females, respectively. Mean age was 59.4
+11.4 and 58.6 =11.0 years in Gpl and Gp2 respectively
(p=0.41). The frequency of cardiovascular risk factors in the
two groups [Gpl-% (n), Gp2-% (n), p value] was diabetics [34%
(n=97), 37.6%, (n=71)0.67]; hypertensives [54.7% (n=156),
56.6% (n=107), 0.85]; previous MI [8.1% (n=23), 11.6%
(n=22), 0.36]; heart failure[1.1% (n=3), 0.5% (n=1), 0.81];
previous neurological event [0.7% (n=2), 1.6% (n=3), 0.63];
and previousPCI[7.4% (n=21),10.1%(n=19)0.57].

The mean door to balloon times were 49.2 +14 minutes, and
47.6 £12.2 minutes for Gp 1 and Gp 2, respectively (p=0.21).
Mean ejection fraction was 42.8% (SD+6.1),42.0% (SD+5.9) in
GplandGp2,respectively (p=0.17). The proportion of patients
presenting in cardiogenic shock were 3.5% (n=10) and 5.8%
(n=11) in Gp 1 and Gp 2, respectively (p=0.23). Serum creati-
nine was higher in Gp2 (1.07+£0.26 mg/dL) compared to
(1.13£0.39 mg/dL) in Gpl (p=0.04).

The meanduration ofhospital stay was 64.2+61.6 hours. Angio-
graphic characteristics and procedure related details are
shown in Table I. Vascular access was predominantly radial
[95.8% (n=273) vs. 94.2% (n=178)] in Gpl and Gp2, respec-
tively; p=0.73). There was no statistically significant difference
in the angiographic or procedure related characteristics of the
two groups. All patients received aspirin and clopidogrel.
Majority of patients were discharged on guideline based
medical therapy as follows [Gp1, Gp2, p value] - ACE-inhibitors
[82.5% (n=235), 81.5% (n=154), 0.90]; Angiotensin receptor
blockers[3.9% (n=11), 4.8% (n=9), 0.11]; bet-blockers [63.2%
(n=180), 54.5% (n=103), 0.07]; and statins [98.2% (n=280),
96.8%(n=183),0.58].

There were no statistically significant differences between the
two groups for discharge medications. In a multiple logistic
regression model, it was not found any effect of the following
variables on the time to discharge: age, gender, diabetes mell-
itus, hypertension, previous STEMI or NSTEMI, heart failure with
reduced ejection fraction, cerebrovascular events (CVA/TIA),
Killip class at presentation, infarct location, post PCI TIMI flow,
vascular access site, cardiac rhythm at presentation, multi-
vessel orleft main stem disease, and cardiac arrest, orany peri-
procedural adverseevents.

The meanduration of follow-up was 17 monthsin both groups. A
total of 19 patients (4%) died in the study period (13 from the
early discharge group, and 6 from the delayed discharge
group). There was no statistically significant differences in the
dead patients between the two groups (Table Il). Kaplan-Meier
curves forthe early and delayed discharge groups are shown in
Figure 1. There was no difference in survival between the two
groups[LogRank (Mantel Coxp=0.45)].
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Table I: Angiographic and procedure related characteristics.

Parameter n Gpl % n Gp2 % p-value
LAD 158 55.4% 101 53.4%
LCX 14 4.9% 11 5.8%
Infarct related artery RCA 107 37.5% 77 40.7% 0.47
Diagonal 1 0.4% 0 0.0%
oM 2 0.7% 0 0.0%
96 33.7% 67 35.4%
Multivessel disease 96 33.7% 61 32.3% 0.91
3 93 32.6% 61 32.3%
) Yes 34 11.9% 13 6.9%
LMS disease No 251 88.1% 176 93.1% 0.07
, , . Yes 46 16.1% 28 14.8%
Bifrucation Lesion No 239 83.9% 161 85.2% 0.69
Yes 280 98.2% 188 99.5%
IRA Post TIMI 3 Flow No 5 1.8% 1 0.5% 0.41
Unknown 0 0.0% 0 0.0%
Balloon Pre Dil Yes 257 90.2% 170 89.9% 0.94
No 28 9.8% 19 10.1%
Yes 15 5.3% 7 3.7%
Use of Atherothrombectomy No 269 94.4% 182 96.3% 0.52
Unknown 1 0.4% 0 0.0%
DES 280 98.2% 185 97.9%
Stent used BMS 2 0.7% 1 0.5% 0.86
POBA only 3 1.1% 3 1.6%
o Yes 285 100.0% 187 98.9%
Use of Gpll-b/ llla inhibitors No 0 0.0% > 11% 0.16
Yes 2 0.7% 3 1.6%
IABP No 283 99.3% 186 98.4% 0.39
Table IlI: Differences in-between the dead patients in the two groups.
Groups N Mean +SD p
Gpl 13 67.69 (+£10.66) 0.95
Age Gp2 6 67.33 (+12.83)
Gpl 13 46.92 (+4.80) 0.81
DBT Gp2 6 46.33 (£4.97)
Gpl 13 132.08 (+29.64) 0.68
SBP Gp2 6 125.83 (SD+30.22)
Gpl 13 73.69 (SD+22.58) 0.81
DBP Gp2 6 76.17 (SD=14.62)
Gpl 13 13.51 (£0.70) 0.72
Haemoglobin Gp2 6 13.40 (£0.0)
Gpl 13 1.26 (+0.33) 0.23
Serum Creatinine Gp2 6 1.09 (+0.0)
Gpl 13 165.69 (£127.35) 0.63
Blood Glucose Gp2 6 140.0 (+0.0)
Gpl 13 38.85 (+5.06) 0.88
EF Gp2 6 39.17 (+2.04)
DISCUSSION from the hospital. The possible reason may be that the

The authors sought to find any difference between early and
delayed discharge groups in patients undergoing PA. The
main finding of this study is the lack of a significant differ-
ence in the mortality between early and delayed discharge

overall mortality in this PA cohort was 4%. Only one patient
had died within the first seven days; six by 30 days; 14 by
90 days and 19 by 180 days. There were no further deaths
in either group. Thirteen (13) of these patients were
discharged in less than 48 hours and six were discharged
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after 48 hours; the mortality actually being higher in the
early discharge group. In this study, the two groups were not
significantly different from each other clinically, angiographi-
cally and in the conduct of the primary PCl procedure (Table
I) or with respect to treatment on discharge. It appears that
the decision to discharge the patient was clearly a clinical
one, based on hemodynamic and ECG monitoring. Multiple
logistic regression model did not identify any of the studied
variables to influence the discharge decision. The clinical
characteristics of the dead patients in both groups (Table )
were not significantly different regarding age, door to
balloon time, systolic and diastolic BP on presentation, hemo-
globin, serum creatinine, blood glucose and ejection fraction.

Survival Functions
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Figure 1: Kaplan-Meier curves for the early and delayed discharge
groups.

PCI has progressed significantly over the last decade, in
moving from femoral access to radial access, reduction in
the size of catheters and the availability of adjunctive tools
to handle more complex lesion subsets. With these develop-
ments, emerges the reality that complications are
decreasing over time and, hence, no longer require
prolonged hospital stay except in select patients. But
because post-PClI complications carry a significant degree
of risk, so physicians tend to err on the side of caution and
prolong hospital stay. The results from the Champion
Phoenix trial showed that almost all adverse events
occurred within six hours from the index procedure, and
plateaued out after 42 hours."” The median duration of stay
in this study was 46.5 hours, and mean 64.2 hours. These
results have been already been demonstrated by the
earlier STRIDE and DISCHARGE studies.”*** The DISCHARGE
investigators concluded that the presence of high risk
factors per se was not an absolute indication for overnight

admission after angioplasty.”” However, it is a well-known
fact that high risk, acute coronary syndrome patients with
complications tend to have longer hospital stay.”"” A useful
expert analysis of the current evidence on the length of
hospital stay after PA has suggested that there is no benefit
in terms of safety in keeping a patient in hospital after an
uncomplicated three days post-PCI.**

Hospital stay after PA in STEMI patients incurs significant
costs and it is useful to identify these patients for early
discharge.” In the thrombolysed patients, safety of early
discharge in low risk patients has already been demons-
trated."” Despite extensive research, there is still a wide
regional variation in duration of hospital stay patterns in
acute myocardial infarction in different parts of the world;
and there doesn’t seem to be a consensus about the optimal
timing of discharge in PA patients. In one major study, the
room for more economical, efficient and safe discharges (for
low risk patients) existed in all the countries investigated;
but was especially evident in Belgium, France, Germany,
Spain, and Poland.** With growing experience, the overall
duration of hospital admission in STEMI patients has
decreased with time.*® The safety of short hospital stay in
selected low risk patients has been demonstrated in
different studies with low short and long term mortality.
There is abundant data to support that lack of difference in
adverse outcomes in low risk patients who have been
discharged early or at a delayed date.”®"” The guidelines now
acknowledge a change in the definition of early discharge; in
2012 it was 72 h, and in 2017 it is 48-72 h.?° The key
messages in the guidelines state that “’Early ambulation and
early discharge are the best option in uncomplicated
patients”.” In the era of PA, it seems intuitive that with the
reduction in mortality and complications® there should be a
trend towards earlier discharge. In addition, the reperfusion
and patent artery rates are also higher with PA than with
fibrinolysis. The cost reduction with early hospital discharge
is also substantial. The PAMI Il investigators showed that
early identification of low risk patients allowed early
discharge and substantial cost reduction.” Other studies
have documented similar cost reductions after early hospital
discharge following PA.”

Although it has been demonstrated in some studies that it is
safe to discharge low risk patients early, to date there have
been no such studies in an all comers Pakistani population.
The logistic regression analysis in this study failed to identify
any significant difference in variables between the early and
delayed discharge groups, demonstrating the physician bias
in keeping the patients in hospital for a longer duration after
PA. This has significant cost implications for the patients and
public sector hospitals. Although comparable with the
contemporary data, we feel that the event rates have been
low to provide a robust analysis. A larger future study with
more event rates will likely answer these questions.

Journal of the College of Physicians and Surgeons Pakistan 2020, Vol. 30(09): 900-905 903



Safety of early discharge after primary angioplasty

CONCLUSION

This study results found no differences between the early
(<48 h) and delayed (>48 h) discharge groups in terms of
adverse events. However, the authors feel that this is
because of the low event rates in this study, and further
study is warranted in this area.
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