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A B S T R A C T

Background: Frailty has been identified as a risk factor for mortality in patients with acute coronary syndrome
(ACS). This meta-analysis aimed to evaluate the association between frailty and all-cause mortality outcome in
patients with ACS.
Methods: Pubmed and Embase databases were searched up to September 26, 2018 for the observational studies
evaluating the association between frailty and all-cause mortality in elderly ACS patients. Outcome measures
were in-hospital death, short-term all-cause mortality (≤6 months),and long-term all-cause mortality (≥12
months).The impact of frailty on all-cause mortality was summarized as hazard ratios (HR) with 95% confidence
intervals (CI) for the frail versus nonfrail patients.
Results: A total of 9 cohort studies involving 2475 elderly ACS patients were included. Meta-analysis showed
that ACS patients with frailty had an increased risk of in-hospital death (HR 5.49; 95% CI 2.19–13.77), short-
term all-cause mortality (HR 3.56; 95% CI 1.96–6.48), and long-term all-cause mortality (HR 2.44; 95% CI
1.92–3.12) after adjustment for confounding factors. In addition, prefrailty was also associated with an increased
all-cause mortality (HR 1.65; 95% CI 1.01–2.69).
Conclusions: This meta-analysis demonstrates that frailty independently predicts all-cause mortality in elderly
ACS patients. Elderly ACS patients should be assessed the frailty status for improving risk stratification.

1. Introduction

Acute coronary syndrome (ACS) encompasses a wide spectrum of ST
elevation myocardial infarction (STEMI), non-ST elevation myocardial
infarction (NSTEMI), and unstable angina (Grech and Ramsdale, 2003).
Elderly subjects over 75 years old represent a large proportion of pa-
tients hospitalized for ACS (McManus et al., 2011). Despite remarkable
progress in medical care, ACS still causes greater morbidity and mor-
tality among older patients (Veerasamy et al., 2015). As for elderly ACS
patients had a worse prognosis than younger patients (Rosengren et al.,
2006), risk stratification therefore is of paramount importance in this
group of patients.

Frailty is a biological syndrome associated with ageing, character-
ized by weakness and decreased physiologic reserve (Bergman et al.,
2007; Clegg et al., 2013). Estimates of frailty's prevalence among the
general population aged 65 years and older ranged from 4.0%–59.1%
(Collard et al., 2012). Frail older patients are at high risk for adverse
outcomes in different specific medical conditions (Ritt et al., 2016).
Frailty is also playing an important role in clinical risk stratification of

ACS patients (Singh et al., 2014). Findings from observational studies
have linked the frailty and all-cause mortality in elderly ACS patients
(Bebb et al., 2018). However, no previous meta-analysis has thoroughly
evaluated the association between the frailty and all-cause mortality in
elderly patients with ACS. Nevertheless, the magnitude of prognostic
value of frailty in these patients varied considerably due to different
clinical settings.

Therefore, the aim of this meta-analysis was to evaluate the prog-
nostic value of frailty among the elderly ACS patients in terms of in-
hospital death, short-term all-cause mortality, and long-term all-cause
mortality.

2. Methods

2.1. Literature search

This meta-analysis was conducted according to the checklists of the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Liberati et al., 2009). A systematic literature
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search was performed in Pubmed and Embase databases from their
inception to October 1, 2018. The following keywords or Medical
Subjective Headings were used for literature search: “frailty” AND
“acute coronary syndrome” OR “unstable angina” OR “acute myo-
cardial infarction” AND “mortality” OR “death”. Additionally, reference
lists of relevant article were also hand searched for any additional
studies.

2.2. Study selection

Two authors independently searched the literature and evaluated
the studies for eligibility. Disagreements were settled through discus-
sion with a third author. Eligible studies should be satisfied the fol-
lowing inclusion criteria: 1) observational study design; 2) elderly pa-
tients (aged 65 years or older) with a diagnosis of ACS; 3) frailty
defined by a validated method as exposure; and 4) reported adjusted
hazard ratios (HR), risk ratio (RR) or odds ratios (OR) with 95% con-
fidence intervals (CI) for all-cause mortality. According to the follow-up
period, mortality was classified as in-hospital death, short-term all-
cause mortality (≤6 months), and long-term all-cause mortality (> 12
months). Studies were excluded if: 1) post hoc analysis of randomized
controlled trial; 2) measurement of frailty only by single domain items;
and 3) reported risk estimate by continuous value of frailty.

2.3. Data extraction and quality assessment

Data from included studies were abstracted into a predefined stan-
dardized table. The extracted data included: last name of first author,
year of publication, study design, origin of study, number of patients,
proportion of men, type of ACS, age range, definition of frailty,

prevalence of frailty, number of death events, fully adjusted risk esti-
mate, follow-up period, adjustment for variables. Study quality was
evaluated by two authors using a 9-star Newcastle-Ottawa Scale for
cohort studies independently (Wells et al., 2018). High-quality studies
were graded as those meeting 7 stars. Any disagreements in data ex-
traction and quality evaluation were settled through discussion with a
third author.

2.4. Data synthesis

All meta-analyses were conducted using Stata version12.0 (Stata
Corporation, College Station, TX). Data analyses used most fully ad-
justed risk estimate. Patients were categorized as non-frail, pre-frail or
frail. The effect of frailty on all-cause mortality was summarized by HR
with 95% CI for the prefrail/frail versus non-frail group. Heterogeneity
across studies was determined using the I2 statistics and Cochran Q test.
Value of I2 statistics ≥50% or Cochran Q test p < 0.10 is considered to
reflect significant heterogeneity. A random effects model was used
when significant heterogeneity was found; otherwise, we selected a
fixed-effect model. Subgroup analyses were conducted by follow-up
duration (in-hospital versus short-term all-cause versus long-term
mortality). Publication bias test was planned using the Begg’s rank
correlation (Begg and Mazumdar, 1994) and Egger’s linear regression
test (Egger et al., 1997). Sensitivity analyses were performed by re-
moving individual study each time to explore the impact of each study
on the overall risk estimate.

Fig. 1. Flow chart of studies selection process.
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3. Results

3.1. Search results and studies characteristics

Our initial electronic literature search yielded 545 potentially re-
levant articles. Four articles were identified through hand search. After
scanning the titles and abstracts, 512 articles were excluded mainly due
to duplicate publication or not irrelevant. Thus, 37 articles were re-
trieved for detailed evaluation. After assessment of full-text manuscript,
26 articles were further removed with various reasons. Finally, a total
of 9 cohort studies from 11 articles (Alegre et al., 2018; Alonso Salinas
et al., 2016, 2018; Blanco et al., 2017; Calvo et al., 2018; Ekerstad et al.,
2018, 2014; Graham et al., 2013; Kang et al., 2015; Sanchis et al., 2014;
Sujino et al., 2015) included in the meta-analysis. Fig. 1 shows the flow
diagram of studies selection process.

Main characteristics of the included studies are summarized in
Table 1. From these included studies 2475 elderly ACS patients were
identified and analyzed. Sample sizes of individual studies ranged from
183 to 532. These studies were performed in Spain (Alegre et al., 2018;
Alonso Salinas et al., 2016; Calvo et al., 2018; Sanchis et al., 2014),
Sweden (Ekerstad et al., 2018), Canada (Graham et al., 2013), France
(Blanco et al., 2017), China (Kang et al., 2015), and Japan (Sujino et al.,
2015). Follow-up duration was up to 6.7 years. Six studies (Alegre et al.,
2018; Alonso Salinas et al., 2016; Blanco et al., 2017; Graham et al.,
2013; Kang et al., 2015; Sanchis et al., 2014) conducted in ACS pa-
tients, two studies (Calvo et al., 2018; Sujino et al., 2015) in STEMI
patients, and one study (Ekerstad et al., 2018) in NSTEMI. The fol-
lowing definitions of frailty were used: FRAIL scale (Alegre et al., 2018;
Calvo et al., 2018), Clinical Frailty Scale (Ekerstad et al., 2018; Kang
et al., 2015; Sujino et al., 2015), Edmonton Frail Scale (Blanco et al.,
2017; Graham et al., 2013), Green score (Sanchis et al., 2014), or
Survey of Health, Ageing and Retirement in Europe- Frailty Index
(Alonso Salinas et al., 2016). The prevalence of frailty ranged from 19.7
to 48.5%. The total NOS of the included studies ranged from 6 to 8 stars
(Supplemental Table S1).

3.2. Association between frailty and all-cause mortality

All the included studies reported all-cause mortality outcomes in
frail versus nonfrail patients. As shown in Fig. 2, meta-analysis showed

that frailty was associated with an increased risk of in-hospital mor-
tality (HR 5.49; 95%CI 2.19–13.77; I2= 0%; p=0.665), short-term all-
cause mortality (HR 3.56; 95% CI 1.96–6.48; I2= 0%; p=0.763), and
long-term all-cause mortality (HR 2.44; 95% CI 1.92–3.12; I2= 0%;
p=0.527) in a fixed-effect model, without evidences of significant
heterogeneity. The sensitivity analysis showed that the pooled risk es-
timates remained reliable after removal of anyone study at each time.
Publication bias test was not performed due to less than recommended
arbitrary number of studies analyzed (Lau et al., 2006).

3.3. Association between prefrailty and all-cause mortality

Three studies (Alegre et al., 2018; Blanco et al., 2017; Graham et al.,
2013) reported the association between prefrailty and all-cause mor-
tality. As shown in Fig. 3, meta-analysis indicated that prefrailty was
associated with an increased risk of all-cause mortality (HR 1.65; 95%
CI 1.01–2.69) in a fixed-effect model, without evidences of significant
heterogeneity (I2= 0%; p=0.449).

4. Discussion

The main findings of this meta-analysis are that frailty is an in-
dependent predictor of in-hospital death and follow-up all-cause mor-
tality in elderly ACS patients. The reported prevalence of frailty ranged
from 19.7%–48.5%. Elderly ACS patients with frailty had an 5.49-fold
higher risk of in-hospital death, 3.56-fold higher risk of short-term
mortality, and 2.39-fold higher risk of long-term mortality. In addition,
elderly ACS patients with prefrailty increased by 1.65-fold higher all-
cause mortality risk. This meta-analysis further consolidates the
growing evidence for use of frailty in risk stratification of elderly pa-
tients with ACS.

An important concern of interpreting these results is the various
methods of frailty assessment.The phenotype model (Fried et al., 2001)
and multiple deficits model (Rockwood et al., 2005) are the two well-
established international frailty models. However, there was no con-
sensus on a definition of frailty. The phenotype model determines
frailty on the following physical characteristics: weight loss; exhaus-
tion; low energy expenditure; slow gait speed; and reduced grip
strength. However, use of a single domain or multi-domain frailty tools
in ACS patients showed similar predictive value. As a component of the

Fig. 2. Forest plots showing the effect of frailty on all-cause mortality stratified by the follow-up duration.
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five frailty phenotype diagnostic criteria, slow gait speed has been
shown to be associated with an increased risk of cardiovascular events
in patients after STEMI (Matsuzawa et al., 2013).

In line with our meta-analysis, previous meta-analytical studies
have confirmed that frailty increased mortality in cardiac patients un-
dergoing percutaneous coronary intervention (Tse et al., 2017) and
those undergoing transcatheter aortic valve implantation (Anand et al.,
2017). Additionally we did not include a hoc analysis of randomized
controlled trial (White et al., 2016) from our analysis. In this study,
elderly NSTEMI patients with frailty based upon the Fried score had an
1.98-fold higher risk of all-cause mortality when compared with not-
frail patients. In relatively younger (mean age 55 years) myocardial
infarction population, patients in the frailest group (≥0.25) at baseline
had twice all-cause mortality risk than those in the least frail group
(< 0.1) over 13 years of follow up. This finding indicated that identi-
fication of frailty among younger ACS patients may also improve clin-
ical decision-making.

ACS patients represent a heterogeneous clinical group. However,
evidence for managing elderly ACS patients is especially limited.
Elderly ACS patients were less likely to receive evidence based thera-
pies (Zaman et al., 2014). As for frailty is dynamic and potentially re-
versible (Morley et al., 2013), all elderly ACS patients should be as-
sessed for frailty status. Frailty evaluation in ACS patients has potential
to improve preventive interventions. However, frailty has not yet
achieved the formal guideline recommendations as a strong risk factor
for adverse outcomes in patients with ACS. This meta-analysis high-
lights the important aspects of clinical guidelines regarding frailty
management to improve in-hospital and long-term outcomes among
elderly ACS patients. To translate this evidence into specific re-
commendations in guidelines, there is an undisputable need to evaluate
frailty in randomized controlled trials among these high risk patients.

Several potential limitations in our meta-analysis should be pointed
out. First, despite no significant heterogeneity detected by I2 statistics
and Cochran Q test, inherent clinical heterogeneity was present because
of adoption of various frailty assessment tools. Nevertheless, there were
different severities of ACS (represented by peak creatine kinase or Killip
class) and ranges of age (the definition of elderly varied substantially).
Second, included patients were whole spectrum of ACS and therefore
prognostic significance of frailty in STEMI, NSTEMI and unstable an-
gina patients should be confirmed in future studies. Finally, we failed to
perform subgroup analysis and publication bias test due to the small
number of studies analyzed.

5. Conclusions

This meta-analysis provided preliminary evidence that elderly ACS

patients with frailty had an increased risk of all-cause mortality, even
after adjustment for conventional confounding factors. Therefore, de-
termination of frailty has potential to improve risk stratification among
elderly ACS patients and help in the clinical decision-making process.
Given the higher morbidity and mortality among elderly ACS patients,
more studies are warranted addressing the association cardiovascular
mortality and other health outcomes.

Conflict of interest

None.

Acknowledgement

This work is supported by Jiangsu Provincial Key Research and
Development Special Fund (BE2015666).

Appendix A. Supplementary data

Supplementary material related to this article can be found, in the
online version, at doi:https://doi.org/10.1016/j.arr.2019.03.003.

References

Alegre, O., Formiga, F., Lopez-Palop, R., Marin, F., Vidan, M.T., Martinez-Selles, M.,
Carol, A., Sionis, A., Diez-Villanueva, P., Aboal, J., Palau-Vendrel, A., Bueno, H.,
Rivera, A.P., Sanchis, J., Abu-Assi, E., Corbi, M., Castillo, J.C., Baneras, J., Gonzalez-
Salvado, V., Cequier, A., Ariza-Sole, A., investigators, L.-Sr., 2018. An easy assess-
ment of frailty at baseline independently predicts prognosis in very elderly patients
with acute coronary syndromes. J. Am. Med. Dir. Assoc. 19, 296–303.

Alonso Salinas, G.L., Sanmartin Fernandez, M., Pascual Izco, M., Martin Asenjo, R., Recio-
Mayoral, A., Salvador Ramos, L., Marzal Martin, D., Camino Lopez, A., Jimenez
Mena, M., Zamorano Gomez, J.L., 2016. Frailty is a short-term prognostic marker in
acute coronary syndrome of elderly patients. Eur. Heart J. Acute Cardiovasc. Care 5,
434–440.

Alonso Salinas, G.L., Sanmartin, M., Pascual Izco, M., Rincon, L.M., Martin-Acuna, A.,
Pastor Pueyo, P., Del Val Martin, D., Marco Del Castillo, A., Recio-Mayoral, A.,
Martin-Asenjo, R., Garcia-Guerrero, A., Caravaca-Perez, P., Camino Lopez, A.,
Jimenez-Mena, M., Zamorano, J.L., 2018. The role of frailty in acute coronary syn-
dromes in the elderly. Gerontology 64, 422–429.

Anand, A., Harley, C., Visvanathan, A., Shah, A.S.V., Cowell, J., MacLullich, A., Shenkin,
S., Mills, N.L., 2017. The relationship between preoperative frailty and outcomes
following transcatheter aortic valve implantation: a systematic review and meta-
analysis. Eur. Heart J. Qual. Care Clin. Outcomes 3, 123–132.

Bebb, O., Smith, F.G., Clegg, A., Hall, M., Gale, C.P., 2018. Frailty and acute coronary
syndrome: a structured literature review. Eur. Heart J. Acute Cardiovasc. Care 7,
166–175.

Begg, C.B., Mazumdar, M., 1994. Operating characteristics of a rank correlation test for
publication bias. Biometrics 50, 1088–1101.

Bergman, H., Ferrucci, L., Guralnik, J., Hogan, D.B., Hummel, S., Karunananthan, S.,
Wolfson, C., 2007. Frailty: an emerging research and clinical paradigm–issues and
controversies. J. Gerontol. A Biol. Sci. Med. Sci. 62, 731–737.

Blanco, S., Ferrieres, J., Bongard, V., Toulza, O., Sebai, F., Billet, S., Biendel, C., Lairez, O.,

Fig. 3. Forest plots showing the effect of prefrailty on all-cause mortality.

C. Man, et al. Ageing Research Reviews 52 (2019) 1–6

5



Lhermusier, T., Boudou, N., Campelo-Parada, F., Roncalli, J., Galinier, M., Carrie, D.,
Elbaz, M., Bouisset, F., 2017. Prognosis impact of frailty assessed by the edmonton
frail scale in the setting of acute coronary syndrome in the elderly. Can. J. Cardiol.
33, 933–939.

Calvo, E., Teruel, L., Rosenfeld, L., Guerrero, C., Romero, M., Romaguera, R., Izquierdo,
S., Asensio, S., Andreu-Periz, L., Gomez-Hospital, J.A., Ariza-Sole, A., 2018. Frailty in
elderly patients undergoing primary percutaneous coronary intervention. Eur. J.
Cardiovasc. Nurs.: J. Working Group Cardiovasc. Nurs. Eur. Soc. Cardiol.,
1474515118796836.

Clegg, A., Young, J., Iliffe, S., Rikkert, M.O., Rockwood, K., 2013. Frailty in elderly
people. Lancet 381, 752–762.

Collard, R.M., Boter, H., Schoevers, R.A., Oude Voshaar, R.C., 2012. Prevalence of frailty
in community-dwelling older persons: a systematic review. J. Am. Geriatr. Soc. 60,
1487–1492.

Egger, M., Davey Smith, G., Schneider, M., Minder, C., 1997. Bias in meta-analysis de-
tected by a simple, graphical test. BMJ 315, 629–634.

Ekerstad, N., Swahn, E., Janzon, M., Alfredsson, J., Lofmark, R., Lindenberger, M.,
Andersson, D., Carlsson, P., 2014. Frailty is independently associated with 1-year
mortality for elderly patients with non-ST-segment elevation myocardial infarction.
Eur. J. Prev. Cardiol. 21, 1216–1224.

Ekerstad, N., Pettersson, S., Alexander, K., Andersson, D., Eriksson, S., Janzon, M.,
Lindenberger, M., Swahn, E., Alfredsson, J., 2018. Frailty as an instrument for eva-
luation of elderly patients with non-ST-segment elevation myocardial infarction: a
follow-up after more than 5 years. Eur. J. Prev. Cardiol., 2047487318799438.

Fried, L.P., Tangen, C.M., Walston, J., Newman, A.B., Hirsch, C., Gottdiener, J., Seeman,
T., Tracy, R., Kop, W.J., Burke, G., McBurnie, M.A., Cardiovascular Health Study
Collaborative Research, G, 2001. Frailty in older adults: evidence for a phenotype. J.
Gerontol. Ser. A Biol. Sci. Med. Sci. 56, M146–156.

Graham, M.M., Galbraith, P.D., O’Neill, D., Rolfson, D.B., Dando, C., Norris, C.M., 2013.
Frailty and outcome in elderly patients with acute coronary syndrome. Can. J.
Cardiol. 29, 1610–1615.

Grech, E.D., Ramsdale, D.R., 2003. Acute coronary syndrome: unstable angina and non-
ST segment elevation myocardial infarction. BMJ 326, 1259–1261.

Kang, L., Zhang, S.Y., Zhu, W.L., Pang, H.Y., Zhang, L., Zhu, M.L., Liu, X.H., Liu, Y.T.,
2015. Is frailty associated with short-term outcomes for elderly patients with acute
coronary syndrome? J. Geriatric cardiol.: JGC 12, 662–667.

Lau, J., Ioannidis, J.P., Terrin, N., Schmid, C.H., Olkin, I., 2006. The case of the mis-
leading funnel plot. Bmj 333, 597–600.

Liberati, A., Altman, D.G., Tetzlaff, J., Mulrow, C., Gotzsche, P.C., Ioannidis, J.P., Clarke,
M., Devereaux, P.J., Kleijnen, J., Moher, D., 2009. The PRISMA statement for re-
porting systematic reviews and meta-analyses of studies that evaluate health care
interventions: explanation and elaboration. J. Clin. Epidemiol. 62, e1–34.

Matsuzawa, Y., Konishi, M., Akiyama, E., Suzuki, H., Nakayama, N., Kiyokuni, M.,
Sumita, S., Ebina, T., Kosuge, M., Hibi, K., Tsukahara, K., Iwahashi, N., Endo, M.,
Maejima, N., Saka, K., Hashiba, K., Okada, K., Taguri, M., Morita, S., Sugiyama, S.,
Ogawa, H., Sashika, H., Umemura, S., Kimura, K., 2013. Association between gait
speed as a measure of frailty and risk of cardiovascular events after myocardial in-
farction. J. Am. Coll. Cardiol. 61, 1964–1972.

McManus, D.D., Gore, J., Yarzebski, J., Spencer, F., Lessard, D., Goldberg, R.J., 2011.
Recent trends in the incidence, treatment, and outcomes of patients with STEMI and

NSTEMI. Am. J. Med. 124, 40–47.
Morley, J.E., Vellas, B., van Kan, G.A., Anker, S.D., Bauer, J.M., Bernabei, R., Cesari, M.,

Chumlea, W.C., Doehner, W., Evans, J., Fried, L.P., Guralnik, J.M., Katz, P.R.,
Malmstrom, T.K., McCarter, R.J., Gutierrez Robledo, L.M., Rockwood, K., von
Haehling, S., Vandewoude, M.F., Walston, J., 2013. Frailty consensus: a call to action.
J. Am. Med. Dir. Assoc. 14, 392–397.

Ritt, M., Gassmann, K.G., Sieber, C.C., 2016. Significance of frailty for predicting adverse
clinical outcomes in different patient groups with specific medical conditions. Z.
Gerontol. Geriatr. 49, 567–572.

Rockwood, K., Song, X., MacKnight, C., Bergman, H., Hogan, D.B., McDowell, I.,
Mitnitski, A., 2005. A global clinical measure of fitness and frailty in elderly people.
CMAJ: Can. Med. Assoc. J. = journal de l’Association medicale canadienne 173,
489–495.

Rosengren, A., Wallentin, L., Simoons, M., Gitt, A.K., Behar, S., Battler, A., Hasdai, D.,
2006. Age, clinical presentation, and outcome of acute coronary syndromes in the
Euroheart acute coronary syndrome survey. Eur. Heart J. 27, 789–795.

Sanchis, J., Bonanad, C., Ruiz, V., Fernandez, J., Garcia-Blas, S., Mainar, L., Ventura, S.,
Rodriguez-Borja, E., Chorro, F.J., Hermenegildo, C., Bertomeu-Gonzalez, V., Nunez,
E., Nunez, J., 2014. Frailty and other geriatric conditions for risk stratification of
older patients with acute coronary syndrome. Am. Heart J. 168, 784–791.

Singh, M., Stewart, R., White, H., 2014. Importance of frailty in patients with cardio-
vascular disease. Eur. Heart J. 35, 1726–1731.

Sujino, Y., Tanno, J., Nakano, S., Funada, S., Hosoi, Y., Senbonmatsu, T., Nishimura, S.,
2015. Impact of hypoalbuminemia, frailty, and body mass index on early prognosis in
older patients (&/=85 years) with ST-elevation myocardial infarction. J. Cardiol. 66,
263–268.

Tse, G., Gong, M., Nunez, J., Sanchis, J., Li, G., Ali-Hasan-Al-Saegh, S., Wong, W.T.,
Wong, S.H., Wu, W.K.K., Bazoukis, G., Yan, G.X., Lampropoulos, K., Baranchuk, A.M.,
Tse, L.A., Xia, Y., Liu, T., Woo, J., International Health Informatics Study, N, 2017.
Frailty and mortality outcomes after percutaneous coronary intervention: a sys-
tematic review and meta-analysis. J. Am. Med. Dir. Assoc. 18 (1097), e1091–e1097
e1010.

Veerasamy, M., Edwards, R., Ford, G., Kirkwood, T., Newton, J., Jones, D., Kunadian, V.,
2015. Acute coronary syndrome among older patients: a review. Cardiol. Rev. 23,
26–32.

Wells, G., Shea, B., O’Connell, D., Peterson, J., Welch, V., Losos, M., Tugwell, P., 2018.
The Newcastle–Ottawa Scale (NOS) for Assessing the Quality If Nonrandomized
Studies in Meta-analyses. (Assessed 10 December 2018). http://www.ohri.ca/
programs/clinical_epidemiology/oxford.asp.

White, H.D., Westerhout, C.M., Alexander, K.P., Roe, M.T., Winters, K.J., Cyr, D.D., Fox,
K.A., Prabhakaran, D., Hochman, J.S., Armstrong, P.W., Ohman, E.M., investigators,
T.A., 2016. Frailty is associated with worse outcomes in non-ST-segment elevation
acute coronary syndromes: insights from the targeted platelet inhibition to clarify the
optimal strategy to medically manage acute coronary syndromes (TRILOGY ACS)
trial. Eur. Heart J. Acute Cardiovasc. Care 5, 231–242.

Zaman, M.J., Stirling, S., Shepstone, L., Ryding, A., Flather, M., Bachmann, M., Myint,
P.K., 2014. The association between older age and receipt of care and outcomes in
patients with acute coronary syndromes: a cohort study of the Myocardial Ischaemia
National Audit Project (MINAP). Eur. Heart J. 35, 1551–1558.

C. Man, et al. Ageing Research Reviews 52 (2019) 1–6

6


