&953,%: UNIVERSITA
S v 13'”’1 DEGLI STUDI
| “ A]]Lr l O %ﬁ?ﬁﬁ% DI TORINO

AperTO - Archivio Istituzionale Open Access dell'Universita di Torino

THE STORM (acute coronary Syndrome in paTients end Of life and Risk assesMent) study Claudio
Moretti

This is the author's manuscript

Original Citation:

Availability:
This version is available http://hdl.handle.net/2318/1558406 since 2018-10-16T12:00:19Z

Published version:
DOI:10.1136/emermed-2014-204114
Terms of use:

Open Access

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

(Article begins on next page)

19 April 2024



THE STORM (acute coronary Syndrome in paTients end
Of life and Risk assesMent) study

Claudio Moretti, Giorgio Quadri, Fabrizio D’Ascenzo, Maurizio Bertaina, Federico
Giusto, Sebastiano Marra, Corrado Moiraghi, Luca Scaglione, Mauro Torchio,
Giuseppe Montrucchio, Mario Bo, Massimo Porta, Paolo Cavallo Perin, Carlo
Marinone, Franco Riccardini, Javaid Igbal, Pierluigi Omede, Serena Bergerone,
Franco Veglio, Fiorenzo Gaita

Abstract

Introduction. Elderly patients with coexisting frailty and multiple comorbidities
frequently present to the emergency department (ED). Because non-cardiovascular
comorbidities and declining health status may affect their life expectancy,
management of these patients should start in the ED. This study evaluated the role
of Gold Standards Framework (GSF) criteria for identifying patients with acute
coronary syndromes (ACS) approaching end of life.

Methods. All consecutive patients admitted to the ED and hospitalised with a
diagnosis of ACS between May 2012 and July 2012 were included. According to
GSF criteria, patients were labelled as positive GSF status when they met at least
one general criterion and two heart disease criteria; furthermore, traditional
cardiovascular risk scores (the Global Registry for Acute Coronary Events
(GRACE) score and the Age, Creatinine and Ejection Fraction (ACEF) score) were
calculated and WHOQOL-BREF was assessed. Mortality and repeat hospitalisation
due to cardiovascular and non-cardiovascular causes were evaluated at 3-month
and 12-month follow-up.

Results. From a total of 156 patients with ACS enrolled, 22 (14%) had a positive
GSF. A positive GSF was associated with higher rate of non-cardiovascular events
(22.7% vs 6.7%; p=0.03) at 3 months and higher rates of both cardiovascular and
non-cardiovascular events (36% vs 16.4%; p=0.04 and 27.3% vs 6.7%; p=0.009,
respectively) at 12 months. In multivariate analysis, an in-hospital GRACE score
was a predictor of cardiovascular events, while a positive GSF independently
predicted non-cardiovascular events.

Conclusions. The GSF score independently predicts non-cardiovascular events in
patients presenting with ACS and may be used along with traditional cardiovascular
risk scores in choosing wisely the most appropriate treatment. The present results
need to be externally validated on larger samples.



Introduction

Acute coronary syndromes (ACS) represent a frequent condition managed in
emergency departments (EDs) daily.

They include unstable angina (UA), non-ST segment elevation myocardial infarction
(NSTEMI) and ST segment elevation myocardial infarction (STEMI) and are
associated with high rates of mortality and morbidity* often requiring angiography
and percutaneous coronary intervention (PCIl), with a favourable impact on
prognosis.? These invasive approaches as well as the following elaborate medical
therapy, have not negligible incidence of complications that must be accurately
balanced according to clinical consideration and specific patient's risk-benefit ratio
on one side and economical consideration on the other, in order to choose the most
efficient pathway of treatment.®*

Furthermore, patients with ACS represent a heterogeneous population and a
sizeable proportion has significant comorbidities including pulmonary disease, renal
dysfunction, neoplastic disorders, dementia or frailty. It is challenging for
physicians, especially in a very acute setting such as that of EDs, to appropriately
risk stratify these patients to select the most appropriate treatment modality
whether it is PCI, coronary artery bypass grafting (CABG), medical therapy or
palliative care. These patients are under-represented in randomised clinical trials as
these comorbidities usually fall under the exclusion criteria, although they are
increasingly encountered in everyday clinical practice.”™”

Clinical risk scores represent a potential solution to objectively risk stratify these
patients and identify who may be approaching towards end of life (EoL) and may
benefit from a holistic palliative approach.® The role of traditional cardiovascular risk
scores, like GRACE® or ACEF.? is unknown in this field; moreover, these scores do
not take into account the multisystem impairment, typical of many elderly patients
who are frail and present with multicomorbidities.

The ‘Gold Standards Framework Prognostic Indicator Guide’ (GSF), originally
developed for patients with cancer, recently demonstrated a good accuracy in
determining risk stratification in unselected patients presenting with ACS; although
it was a single centre experience and did not evaluate the difference between
cardiovascular and non-cardiovascular adverse events at follow-up.*>** WHOQOL-
BREF? represents another widely exploited score analysing physical, psycho-
social, emotional and environmental issues, and has not yet been validated in ACS
(see online supplementary appendix for details).

The main objective of this study was to compare the traditional cardiovascular risk
scores (GRACE and ACEF) with scores dealing with EoL and quality of life (GSF
and WHOQOL-BREF) and to assess their prognostic role in the setting of ACS.
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Methods

Study design, setting and participants

This is a prospective, single centre study, reported according to the Strengthening
the Reporting of Observational Studies in Epidemiology statement.*®

All consecutive unselected patients admitted to the ED of a tertiary referral
University hospital and discharged with an International Classification of Diseases
(ICD) diagnosis of ACS (ICD number 410-414; 428 and 786.5) between May 2012
and July 2012 were included.

The diagnosis was independently verified by two cardiologists (GQ; FDA),
according to the current guidelines on ACSs:*** in case of disagreement, the
opinion of a third cardiologist (CM) was obtained. Patients were divided according
to positive or negative GSF scores. The treatment strategy was decided by the
clinical team according to clinical assessment and current guidelines.*** All
enrolled patients consented to be interviewed by phone or during follow-up visits at
3 months and 12 months after their hospitalisation for the ACS index event.

Variables

The main clinical variables collected were cardiovascular risk factors, admission
diagnosis (STEMI, NSTEMI and UA) type and timing of invasive treatment and
presence of prognostic coronary lesions (multivessel, left main or proximal vessel
disease).

GRACE scores and ACEF scores were completed by the investigators and treating
physicians were aware of the results.

The GRACE score was calculated using online calculator as a raw score to define
risk tertiles of intrahospital and 6-month mortality (see http://www.outcomes-
unmassed.org/grace/). ACEF score was computed as follows: age (years)/ejection
fraction (%) +1 (if serum creatinine value was >2 mg/dL).

The GSF was evaluated either at admission (coronary unit/ED ward, cardiology
ward or internal medicine ward) or as soon as feasible if the patient was unstable at
admission .The evaluation was performed by either the study investigators or the
clinical team looking after the patient. Therefore, the medical staff were aware of
the final GSF score.

According to GSF criteria,™ (figure 1) patients were labelled as positive GSF status
when they met at least one general criterion and two heart disease criteria.
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GENERAL CRITERIA OF END-STAGE ILLNESS
1) Weight loss > 10% in last 6 months

2) General physical decline

3) Serum albumin < 25 g/l

4) Reducing performance status (Karnovsky score < 50%)
HEART DISEASE SPECIFIC CRITERIA

1) The Surprise Question (to be asked of a health care provider familiar with
the patient): “Would you be surprised if the patients died in the next 6 to 12
months?”

2) New York Heart Association (NHYA). Stage Il or IV heart failure

3) Repeated hospital admissions within the last year

4) Difficult physical or psychological symptoms despite optimised tolerated
therapy

GSF Positive status:
at least one general criterion and two heart disease specific criteria.

Figure 1 Gold Standards Framework criteria.™

The WHOQOL-BREF,* a simple multiple-choice questionnaire, was filled out by
each participating patient (see online supplementary appendix for details).

Cardiovascular events (death and hospitalisation for cardiovascular cause) and
non-cardiovascular events (death and hospitalisation for non-cardiovascular
causes) at 1 year were the coprimary end points, while the same outcomes at 3
months were the co-secondary end points.

The study was approved by the local ethics committee.

Data source and measurement

Demographic, clinical and procedural data were collected from our institutional
electronic database and individual patient charts. Follow-up data were collected at
3 months and 1 year from the discharge date of the index hospitalisation by phone
calls, scheduled clinic visits or formal queries to primary care physicians.

Statistical analysis

Continuous variables are expressed as mean+SD and were compared by analysis
of variance test and Student's t test. Categorical variables are presented as counts
and percentages, and were compared by x? test and with Fisher test. The p values
unadjusted for multiplicity are reported throughout, with statistical significance set at
the two-tailed 0.05 level.

Correlation analysis was performed through Pearson's test in a way to see the
accordance between different scores to predict adverse events at follow-up.
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Multivariate analysis was conducted performing linear regression logistic model and
Cox regression, including each variable that was significant in the univariate
analysis. Given number of events as dependent variable and number of covariates,
propensity score was incorporated into the model.*”*® For independent predictors in
the multivariate analysis, area under curve (AUC) was calculated. Analysis was
carried out using SPSS V.11.0 (SPSS, Chicago, lllinois, USA).

Results

Three hundred and thirty patients were evaluated for suspected ACS between May
2012 and July 2012 (figure 2), and a diagnosis of ACS was confirmed in 156
patients.

330 patients screened between May and July
2012

174 excluded because
not ACS

v

Y
156 patients enrolled

\ 4
146 patients alive at 3 months follow up

A\ 4

145 patients alive at 1 year follow up

Figure 2 Flow chart of enrolled patients.

GSF was evaluated for every patient (100%) while ACEF and Grace scores were
obtained for 130 (83.3%) and 152 (97.4%) patients, respectively; WHOQOL BREF
was filled out by 106 patients (67.9%).

Twenty-two patients (14%) had a positive GSF and were older (77£11 vs 6711
year; p=0.05) and with adverse cardiovascular profile than patients with negative
GSF (table 1).
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Table 1 Baseline features

Clinical feature

Age (years)
Gender (female)
Hypertension
Previous smokers
Smokers

Non-insulin dependent diabetes
Insulin dependent diabetes

Hyperlipidaemia

Previous myocardial infarction
Previous percutaneous revascularisation
Previous surgical revascularisation

Hospitalisations for heart failure/acute
coronary syndromes in the previous 6

months

GRACE for in-hospital risk of death
GRACE score for 6 months risk of

death

Patients with a GRACE score for in-
hospital risk of death more than 140

ACEF score
QOL
Hospital ward:

Coronary unit, emergency department

ward
Cardiology ward
Internal medicine ward

Patients with Patients with
positive GSF negative GSF p Value

(22: 14%)  (134: 86%)

77+11 67+11 0.05
12 (54) 87 (65) 0.34
17 (77) 101 (75) 0.54

5 (22) 43 (32) 0.048
6 (26) 62 (28) 0.05

6 (27) 28 (21) 0.58
1(4.5) 4 (3) 0.54

9 (41) 70 (52) 0.36

5 (23) 34 (25) 0.51
46 (29.5) 40 (29) 0.53

5 (23) 11 (8) 0.05

8 (36) 22 (16) 0.03
170435 124+41 0.04
141428 10634 <0.001
18 (82) 45 (33) <0.001
2.1240.7 1.3+0.4 <0.001
48+42 6142 0.18
15(68.2)  91(67.9) 0.92

4 (18.2) 28 (21) 0.67

3 (14) 15 (11.2) 0.85

GSF, Gold Standards Framework; QOL, quality of life.

Overall (156)

71+11
99 (63)
118 (76)
48 (51)
68 (44)
34 (22)
5 (3)

79 (50)
39 (25)
86 (55)
16 (10)

30 (19)
134 (49-263)

114 (39-210)

63 (40)

1.3 (1.1-1.6)
89 (78-97)

106 (69)

32 (21)
18 (10)

Moreover, they had higher GRACE (170+£35 vs 124+41; p=0.04) and ACEF
(2.12+0.7 vs 1.3+0.4; p<0.001) scores.

There were no differences in the angiographic features in terms of severity and
extent of coronary artery disease (CAD). There was a trend for a less use of PCI
among patients with positive GSF (77% vs 91%; p=0.06) Patients with two positive
and one negative GSF scores died during index hospitalisation for cardiovascular

causes (table 2).
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Table 2 Management of included patients

Patients with Patients with

Clinical feature positive GSF
(22: 14%)

Percutaneous coronary intervention

(PCI) 17 (77)

Three vessel disease* 5(23)

Left main disease* 3(13)

Proximal descending anterior disease* 6 (27)
Proximal circumflex artery disease* 4 (18)
Proximal right coronary artery disease* 5 (22)
CABG as revascularisation strategy 3(14)
Percutaneous transluminal coronar

angioplasty (PTCA) / 10/(45)
Primary PTCA 6 (27)
Number of implanted coronary stent 0.64+0.9
Number of implanted drug eluting

stent) 0.41+0.7
Ejection fraction at discharge 44+11
Discharged alive:
At home 14 (63.7)
Tertiary care 6 (27.3)
Death during hospitalisation (All for 2(9)

cardiovascular causes)

*Thrombus at PCI. Stenosis >50% for left main and 70% for other vessels.
CABG, coronary artery bypass grafting; GSF, Gold Standards Framework.

negative GSF
(134: 86%)

122 (91)

14 (11)

6 (4.5)
23 (17)
14 (11)
13 (17)
4(3)

84 (63)
39 (31)
1.25+0.4
1.04+1.33

46122

124 (92.6)
9(6.7)

1(0.7)

p Value

0.06

0.11
0.11
0.19
0.23
0.18
0.06

0.09

0.55
0.05

0.03
0.5

0.03
0.001

Overall
(156)

139 (89)

19 (12)
9 (6)
29 (19)
18 (11)
18 (11)
7(4)

94 (60)

45 (29)
1(0-2)

1(0-2)
55 (43-60)

134 (86)
15 (10)

<0.001 3 (1.9)

Follow-up data were available for all patients at 3 and 12 months. Patients with
positive GSF had more adverse events (63.6% vs 18.7%; p<0.001), more
cardiovascular (36% vs 16.4%; p=0.04) and non-cardiovascular events (27.3% vs
6.7%; p<0.009). There were three (14%) cardiovascular deaths and five (22.7%)
non-cardiovascular deaths among the GSF positive group. The GSF negative
group had a lower incidence of both cardiovascular (0.7%; p=0.009) and non-
cardiovascular (1.5%; p=0.004) deaths. The large majority of these events occurred
within the first 3 months of the index event (table 3).
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Table 3 Events at follow-up

First follow-up 83 days (37-129)

Adverse events (defined as all cause death

and all cause rehospitalisations)

Cardiovascular events (defined as
cardiovascular death, rehospitalisations for
ACS, AHF and PTCA)

Non-cardiovascular events (non-
cardiovascular death, rehospitalisation for
non-cardiovascular diagnosis)

Cardiovascular death
Non-cardiovascular death
Rehospitalisations for:

ACS

AHF

Non-cardiovascular diagnosis
PTCA
Follow-up at 370 days (285-440)
Adverse events

Cardiovascular events (defined as
cardiovascular death, rehospitalisations for
ACS, AHF and PTCA)

Non-cardiovascular events (non-
cardiovascular death, rehospitalisation for
non-cardiovascular diagnosis)

Alive at home at follow-up

Cardiovascular death
Non-cardiovascular death
Rehospitalisations for:

ACS

AHF

Non-cardiovascular diagnosis
PTCA

Patients with Patients with
positive GSF negative GSF

(22: 14%)

9 (41)

4 (18)

5 (22.7)

3 (14)
4 (18)

0 (0)
1(4.5)
1(4.5)
0 (0)

14 (63.6)

8 (36)

6 (27.3)

15 (68.2)

3 (14)
5 (22.7)

1(7)
4 (15)
1(4.5)
0(0)

(134: 86%)

19 (14.2)

14 (10.5)

9(6.7)

1(0.7)
2 (1.5)

3(2.2)
6 (4.5)
7(5.2)
4(3)

25 (18.7)

22 (16.4)

9 (6.7)

131 (97.8)

1(0.7)
2 (1.5)

7(8)
8 (5)
7(5.2)
6(7)

Value

0.006

0.29

0.03

0.009
0.004

0.63
0.66
0.64
0.54

<0.001

0.04

0.009

<0.001

0.009
<0.001

0.63
0.66
0.64
0.4

Overall
(156)

28 (18)

18 (11.5)

14 (9)

4 (2.6)
6 (3.8)

3(2)

7 (4.5)
8 (5.1)
4 (2.5)

39 (25)

30 (19.2)

15 (9.6)

146
(93.6)

4 (2.6)
7 (4.5)

8 (5.1)
12 (7.7)
8 (5.1)

6 (3.8)

ACS, Acute coronary syndromes; AHF, acute heart failure; GSF, Gold Standards Framework;
PTCA, percutaneous transluminal coronary angioplasty.



There were no differences in outcomes among patients admitted to the coronary
unittED ward and cardiology ward and internal medicine ward, both for
cardiovascular events (10.4% vs 6.2% vs 16.7%; p=0.67) and for non-
cardiovascular events (6.6% vs 9.4% vs 5.6%; p=0.83).

Table 4 shows Pearson’s correlation coefficient for each comparison between
scores considered in our work. Best concordance can be seen between GRACE
(in-hospital mortality) and ACEF (0.63). The accordance between GSF and GRACE
and between GSF and ACEF was very low (0.36 and 0.30, respectively).

Table 4 Correlations between risk scores (all are significative; p<0.001)

ACEF (N=130) GSF (N=150) Cardiac GSF (N=150) QOL (N=110)

GRACE IH (N=152) 0.63 0.36 0.51 0.38
ACEF (N=130) - 0.3 0.54 0.36
GSF (N=150) - - - 0.21
Cardiac GSF (N=150) — - - 0.34

Pearson's correlation coefficient for each comparison between scores considered. 1 represents
perfect concordance while O represents total discordance between those scores for a certain
patient outcome prediction.

GSF, Gold Standards Framework; QOL, quality of life.

In multivariate analysis, in-hospital GRACE score was a significant predictor of
cardiovascular events, while a positive GSF was independently related to non-
cardiovascular adverse events both at 3 months (OR 4.8, 95% CI 2 to 15) and at 1
year follow-up (OR 4, 95% CI 2.1 to 8) (figures 3 and 4). AUC for positive GSF to
predict non-cardiovascular events at 1 year was of 0.74 (0.67 to 0.78).


https://emj.bmj.com/content/33/1/10.long#T4
https://emj.bmj.com/content/33/1/10.long#F3
https://emj.bmj.com/content/33/1/10.long#F4

Grace score (log)

Positive GSF

Hospitalization for HF/ACS in the previous six months
Previous surgical revascularization

Number of implanted stents

Age

Grace score (log)

Positive GSF

Hospitalization for HF/ACS in the previous six months
Previous surgical revascularization

Number of implanted stents

Age

41,20
!—1—‘66—1
6:56 “
150
07—
Fe:g;—+
0 1 10
it
ettt ——t
S
Tt
-
0 1 10

100

100

10

Figure 3 Independent predictors of cardiovascular (above) and non-cardiovascular (below)

adverse events at 3 months.
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Figure 4 Independent predictors of cardiovascular (above) and non-cardiovascular (below)

adverse events at 1 year.
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Discussion

The main findings of the present study are: (a) prevalence of positive GSF in
patients presenting with ACS to an ED in a metropolitan area is not negligible; (b)
patients with positive GSF seem to be less frequently treated with PCI; (c) GSF
scores independently predicted short-term and mid-term non-cardiovascular
prognosis in patients with ACS, potentially allowing a more appropriate treatment
strategy.

Management of patients approaching EoL presents a major challenge, involving
clinical, economical and ethical questions. In addition to patients with cancer, most
attention has been paid to patients with heart failure, severe chronic pulmonary
obstructive disease and renal failure.**%*

The GSF, initially developed for patients with cancer, has recently been
successfully applied to patients with chronic lung, kidney and neurological
disease.'™® Fenning et al'® were the first to analyse the impact of EoL among
patients with ACS admitted to the cardiology department using GSF. In their study,
23% of patients had a positive score and 20% of these patients died at 1 year of
follow-up. Incidence of ACS in these EoL and frail patients is likely to be high due to
coexisting cardiovascular risk factors. Additionally, venous and arterial
thromboembolism is increased by cancers, and coronary atherosclerosis is
precipitated by end stage renal failure and diabetes.??"~?° Moreover, depression, a
common clinical situation in these patients, dramatically impacts prognosis after a
hospitalisation for ACS.*

Patients with positive GSF seem to be less frequently treated with PCI. This result
is consistent with other similar studies on frailty in patients with ACS or CAD.** |t
is possible that a clinical bias, due to the awareness of GSF results as well as the
focus on the EoL theme from the investigator, influenced treatment choices to a
less aggressive approach. On the other hand, it is conceivable that important
comorbidities of patients with positive GSF and consequently their worse
interventional risk profile, prompt physicians to follow a more conservative strategy.
Furthermore, other aspects of management in patients approaching EoL are also
more difficult. Duration of dual antiplatelet therapy, for example, remains a
challenging issue,**® as frequently these patients are also at an increased risk of
bleeding.?* All these factors highlight the need for a dedicated tool to promptly and
easily identify those patients with a poor negative non-cardiovascular prognosis, in
order to offer them the more appropriate, possibly less invasive, therapeutic choice.

GSF provided accurate and independent prediction for non-cardiovascular events
in patients with ACS. The GRACE score for cardiovascular death and
hospitalisation was also accurate. However, risk assessment by a cardiovascular
score alone may not help to identify patients approaching EoL, which may lead to
inappropriate treatment decisions and delayed palliative care. By applying GSF
criteria to every patient admitted to the ED for ACS, regardless of the ward of
admission we provided a more holistic picture of the ACS population. On the
contrary, the WHOQOL-BREF test failed to provide prognostic information in this
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setting. The reason for this remains to be explored but may be related to brevity
and self-reporting nature of this questionnaire.

Lack of good correlation between the calculated scores was found, thus stressing
the need for dedicated tools (both cardiovascular and non-cardiovascular) to
provide a global assessment of patient health in an acute cardiac setting.

Cardiologists and emergency physicians commonly face the difficult question of
whether or not an older frail patient should be offered an interventional treatment
strategy which could be beneficial but also has its hazards and expenses. GSF,
together with an integrated evaluation of the patient also with other medical
specialists, may represent a simple and intuitive tool. Patient's assessment with
non-cardiovascular parameters such as GSF along with classical cardiovascular
risk scores, can improve the accuracy of risk—benefit analysis. For example, it may
be helpful first to decide if the patient needs to be hospitalised or not, if he/she
needs intensive care support or a general ward and timing and appropriateness of
interventional strategy (see the Key messages).

While in the European context the management of ‘end of life’ patients in an acute
setting is reported only in few papers,®*~’ in the United States of America a closer
collaboration between palliative care and emergency medicine contributed to the
creation of the IPAL-EM (Improving Palliative Care in Emergency Medicine) project.
It offers practical tools***® and guidelines*® that could be very useful for ED
physicians to identify and manage patients who could benefit from a palliative
strategy. It would be desirable that a standardised approach also be developed in
Europe.

In conclusion, our study represents the first step towards this goal. The availability
of an easy-to-use score to calculate the prognosis of EoL in patients with ACS
could have a great impact in choosing wisely the most appropriate treatment: it is
well known that in healthcare sometimes ‘less is more’.*!

Limitations

The main limitation of the study is the single centre setting, with a relatively small
number of patients and, consequently, high Cls in statistical data; however,
multivariate analysis was powered enough to detect significant and reliable results.
Furthermore, we were unable to complete the WHOQOL-BREF test in all patients
due to their refusal or inability to fill out the questionnaire. Finally, absence of
clinical variables and specific comorbidities other than cardiovascular ones may
present a limitation, although many of them are captured in the GSF score.

Conclusions

A sizeable proportion of patients with ACS have a positive GSF score. GSF could
represent a powerful and accurate tool to predict 3-month and 1-year non-
cardiovascular adverse events and guide management in patients with ACS. These
results need to be externally validated on a larger sample size (eg, multicentre
studies) and finally by randomised trials.
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