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Information sources and search strategy

Information sources and search strategy Electronic identification of studies was conducted by
Electronic identification of studies was conducted by two two authors (DC and ER) sea rching in MEDLINE

authors (DC and ER), searching in MEDLINE, Cochrane - —
Central Register of Controlled Trials (CENTRAL), Web of Cochrane Central Register of Controlled Trials

Science Core Collection, SciELO Citation Database, Current P i . .
Contents Connect®, KCI Korean Journal Database, African (CENTRAL), Web of Science Core Collection, SciELO
Index Medicus, and LILACS, lastly updated in April 2020. . .

Reference lists and systematic reviews evaluating coffee/ Citation Data base, Current

caffeine exposure and cardiovascular diseases or cardio-

vascular risk factors were comprehensively assessed to Contents Connect, KCI Korean Journal Database,
ensure the sensitivity of the search. African Index Medicus, and LILACS, lastly updated in

' April 2020.Reference lists and systematic reviews
evaluating coffee/caffeine exposure and
cardiovascular diseases or cardiovascular risk factors
were comprehensively assessed to ensure the
sensitivity of the search.
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Study design and participants of interest
All longitudinal studies (clinical trials, cohort/nested

caseecontrol studies, caseecontrol studies) were include
provided that they reported data or estimates about the
coffee exposure and new cardiovascular events in patients
that have or had myocardial infarction. History of myocardial
infarction was defined according to cIinicﬁjfinitions ,

2

administrative codes, or autoreporting.
Studies addressing the effects of short-termm exposure to

coffee (<1 year) as well as studies evaluating coffeee

in patients who had not prior Ml were excluded.Studies
that met inclusion criteria were not excluded apriori on the
basis of weakness of design or data quality.

Intervention/exposure and control

Studies had to appraise the coffee consumption after the
myocardial infarction and had to include a control group.
The control group had to include patients who were

coffee abstainers, low-dose coffee drinkers or decaffeinated
coffee consumers. We were flexible about the definition of
low-dose coffee, accepting the definition of each study.
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Risk of bias assessment

The risk of bias of individual studies was evaluated using
the ROBINS-I (Risk Of Bias In Non-randomized Studies - of
Interventions) tool [11], using the following domains:
confounding, selection of participants into study, classifi-
cation of intervention, deviations from intended inter-
vention, missing data, measurement of outcome and
selection of reported results. These domains were quali-
tatively classified as serious, moderate or low risk of bias.
Disagreements were solved by consensus.

Assessment of confidence in cumulative evidence
The Grading of Recommendation, Assessment,
Development and Evaluation (GRADE) criteria was
used to grade the quality of the pooled evidence for
each outcome. The GRADE approach was
independently assessed by two investigators (DC and
ER) in the following domains: risk of bias,
inconsistency, indirectness, imprecision and
publication bias. Discrepancies were solved by
consensus. The confidence on the pooled evidence
accounted for all the factors and was graded as very
low, low, moderate or high. The pooled risk differenc

4

with coffee and the confidence on the pooled
evidence were reported in the Summary of findings

table. ‘\
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W WA bk leubndd bbb Do B ik Risk of bias within studies
ool ptchubbb ety Wikt ddbknoe iy b ‘ ol okt
] wp M e wee e e | According to the ROBINSH tool (Supplementary Table 3),
PRt ey e R the overall risk of bias was serious, with only two studies
i e AL LS R A being considered as having moderate risk of bias |22,23].
e e fmd et et RS W e g The key element for downgrading the evidence was the
GAC e bias in the classification of intervention/exposure, because
M Nk e N e just a baseline assessment is clearly insufficient to retrieve
Tl M M e e W e el a reliable estimate of coffee exposure overtime, The
WM M M ke e b N e studies that evaluated at least twice overtime were
W Mk M on bdme e e ke e considered with moderate risk of bias [22,25].
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Table 2 Summary of findings according to the GRADE criteria, depicting the primary and the secondary outcomes,

Outcomes Number and type of studies Certainty of the Relative effect (95% C1) Anticipated yearly absolute effects**
evidence (GRADE) Risk with no coffee™** Risk difference with coffee*

All-cause mortality 3 observational studies ( a000 ) 0.85 (0.63-1.13) 43 per 1000 G fewer per 1000 (16 fewer to 6 fewer)
VERY LOW25<€

CV mortality 2 observational studies ae00 0.70 (0.54-091) 18 per 1000 5 fewer per 1000 (8 fewer to 2 fewer)
Low®

Sudden death 1 observational study a000 0.80 (0.55-1.17) 10 per 1000 2 fewer per 1000 (5 fewer to 2 more)
VERY Lowd<!

Myocardial infarction 3 observational studies &000 . 0.99 (0.80-1.22) 16 per 1000 0 fewer per 1000 (3 fewer to 3 more)
VERY LOW?*

Stroke 2 observational studies ®&000 0.77 (0.42-143) 5 per 1000 0 fewer per 1000 (2 fewer to 3 more)
VERY LOW*!

Heart failure 1 observational study &000 0.71 (0.42-1.18) 40 per 1000 12 fewer per 1000 {23 fewer to 7 more)
VERY LOW™"# .

MACE 2 observational studies 1000 0.96 (0.86-1.07) 39 per 1000 2 fewer per 1000 (6 fewer to 3 more)

\ VERYLow*< )

N —
“The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
**The anticipated yearly absolute risks were calculated assuming a constant risk of events avertime.
***Data calculated from the control group in the largest study in each outcome: All-cause mortality and CV mortality (Van Dongen et al. [21]); Sudden death, myocardial infarction, stroke and MACE
(Silletta et al. [22]); Heart failure (Mukamal et al. [20]).
Explanations: a. The risk of bias strata of most studies corresponds to very serious. b, Statistical heterogeneity was substantial with I statistic of 50%. ¢. The confidence interval overlaps the HR 1.0. However, it
excludes substantial harm. d. The risk of bias of the study was moderate. e. Only one study {Silletta et al. [22]). £. The confidence interval overlaps the HR 1.0. g Only one study (Mukamal et al. [20]).
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Table 1 Main characteristics of included studies.

Study Design Region Population Follow-up Mean agef¥ Type of coffee Coffee exposure Outcomes Outcome
Year female adjustments
Mukamal Prospective UsA 1902 hospitalized Median of 3.8 56—65 years| Caffeinated Standardized All-cause Age, sex, previous MI,
2004 [19] cohort with a confirmed Years 32% coffee only  questionnaire by trained mortality previous angina,
AMI between 1989 interviewers hypertension, diabetes
and 1994 at 45 mellitus, BML current
COmmunity smoking, former smoking,
hospitals and educational attainment,
tertiary care centers race, household income,
in the United States, usual frequency of
as part of the exertion, usual alcohol
Determinants of consumption, use of
Myocardial thrombaolytic therapy, use
Infarction Onset of cardiac medications
Study [aspirin, f blockers, calcium
channel blockers, ACEi,
digoxin diuretics, lipid-
lowering agents),
congestive heart failure or
wentricular tachycardia
during hospitalization
Silletta Prospective Ttaly 11,231 participants 3.5 years 523-636 Coffee only Dietary questionnaire Recurrent AMI Age, gender, smoking, time
2007 [22] cohort in the GISSI- vears/14.7% (not administered by Stroke from M1 to enrollment,
Prevenzione trial — specified) cardiologists/nurses during Sudden Death prior Mi previous to index

a prospective study
investigating the
relationship
between coffee
intake and
cardiovascular
events in a cohort of

patients whao
survived myocardial
infarction

clinical visits at the
baseline examination and
at the 6th, 18th, and
42nd month of follow-up

MI, BMI, history of
hypertension, history of
diabetes mellitus,
peripheral vascular disease,
electrical instability, results
of exercise stress testing,
left ventricular ejection
fraction, Mew York Heart
Association class, Canadian
Cardiovascular Society
angina symptoms,
revascularization
procedures, n-3 PUFA use,
wvitamin E use, antiplatelet
agent use, angiotensin-
converting enzyme
inhibitor use, lipid-
lowering medication use,
B-blocker use and intake of
cooked vegetables, raw
wegetables, fruit, fish, olive
oil, other oil, butter, cheese,
and wine
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Table 1 Main characteristics of included studies.

Study Design Region Population Follow-up Mean age/% Type of coffee Coffee exposure Outcomes Outcome
Year female adjustments
Mukamal Prospective Sweden 1369 hospitalized  6.9-9.9 years 59.5 years| Caffeinated  Standardized All-cause Age, sex, diabetes, smoking,
2009 [20] cohort with a confirmed 30% coffee only  questionnaire distributed ~ mortality obesity, physical inactivity,
first acute during hospitalization CV mortality alcohol consumption, tea
myocardial Recurrent AMI  consumption, education,
infarction between Stroke intake of boiled coffee,

1992 and 1994 in Heart failure hypertension and systolic

Stockhaolm County, blood pressure

Sweden, as part of

the Stockholm Heart

Epidemiology

Frogram

Fornengo Prospective Italy 112 patients with 5.3 years 41 years/10% Coffee (not  Standardized MACE (defined  Age, gender, current
2010 [25] cohort =45 years admitted specified) questionnaire at baseline  as cardiac death, smoking,

to the Coronary Care and end of follow-up recurrent MI, hypercholesterolemia,

Unit with acute MI heart failure hypertriglyceridemia,
needing family history, previous CV
hospitalization  events. hypertension, heart
stroke and rate, diabetes mellitus, BML,
angina pectoris  obesity, diet, physical
needing re- activity, alcohol
vascularization  consumption, end-diastolic
procedure) and end-systolic

ventricular diameter and
LV ejection fraction
Notara Prospective Greece 2172 ACS 10 years 65+ 13 Coffee only  Validated semiguantitative Recurrent AMI  Sex, age, physical activity,
2015 [23] cohort consecutive patients years/24% (not Food Frequency years of school,
hospitalized in the specified) Questionnaire MedDietScore, current

cardiology clinics or
the emergency units
of six major General
Hospitals in Greece

smoking, body mass index,
CES-depression, family
history of CV disease,
hypertension,
hypercholesterolemia and
diabetes mellitus

-SEEHEEARILES
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Table 1 {continued )
Study Design Region Population Follow-up Mean ageft  Type of colfee Coffee exposure Outcomes Outcome
Year female atjustments
van Dongen  Prospective Metherlands 4365 Dutch patients Medianol 7.1 690 £ 56  Caffeinated  203-item vabdated food-  All-cause Age, sex, and type of
2017 [21] cohort from the Alpha years years/21E and frequency questionnaire by mortality intervention during the
Omega Cohort decaffeinated trained dietitians OV mortality initial Alpha Omega Trial
berween 60 and 80 eoffes (1otal) phase, prevalent diabetes,
years and that had BN, physical activity,
experienced an Ml educational kevel, smoking
less than 10 years status, and alcohol use
before study
“ -
Suri Prospective USA T39survivorsof AMI 90 £52 6917 Caffeine Dietary interviews by All-cause Age, sex, race/ethnicity,
2015 [24]  cohort years years/4l%  intake trained dietary mortality socioeconomic status
divided into  interviewers Fatal stroke group, smoking status,
equivalent of Fatal recurrent  alcohal, history of diabetes
150-mg of AMI mellitus, history of
coffee cups Fatal hyperlipidemia and history
cardiovascular  of hypertension
disease (CV
mortality)
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Heterogeneity: Tau? = 0.04; Chi? = 4,71, df = 2 (P = 0.09);
Test for overall effect: Z = 1.12 (P = 0 26)

Hazard Ratio Hazard Ratio
Study or Subgroup  Weight IV, Random, 95% CI IV, Random, 95% CI
Mortality
Mukamal 2004 31.7% 1.13[0.80, 1.60] N L
Mukamal 2009 20.9% 0.59 [0.36, 0.98] _———
van Dongen 2017 47.4% 0.82 [0.68, 0.98) -
Subtotal (95% CI) 100.0% 0.85 [0.63, 1.13) =<

CV mortality

Mukamal 2009 8.5% 0.51 [0.21, 1.25)
van Dongen 2017 91.5% 0.72 [0.55, 0.95)
Subtotal (95% ClI) 100.0% 0.70 [0.54, 0.91]

Heterogeneity: Tau? = 0.00; Chi* = 0.52, df = 1 (P = 0.47);] = 0%
Test for overall effect: Z = 2.68 SP 0. 0072

Sudden death
Silletta 2007 100.0% 0.80 [0.55, 1.17)
Subtotal (95% CI) 100.0% 0.80 [0.55, 1.17)

Heterogeneity: Not applicable
Test for overall effect: Z = 1.15 SP = 0.25)

> 3
b in

0.1 0.2

Decreased risk with coffee

0.5

1 2 5 10
Increased risk with coffee
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Test for overall effect: Z = 0.08 (P = 0.93)

Stroke

Mukamal 2009 25.1%
Silletta 2007 74.9%
Subtotal (85% CI) 100.0%

Test for overall effect: Z = 0.14 (P = 0.89)

Heart failure

Mukamal 2009 100.0%
Subtotal (95% Cl) 100.0%

Heterogeneity: Nol applicable
Test for overall effect: Z = 1.32 (P = 0.19)

Test for overall effect: Z = 0.82 (P = 0.41)

Heterogeneity: Tau®* = 0.01; Chi* =281, df=2 (P = 0.25):ll’ = 29%

Heterogeneity: Tau® = 0.00; Chi* = 0.00,df =1 (P = D.BB];lI' =0%

0.74 [0.31, 1.75]
1.06 [0.64, 1.74)
0.97 [0.63, 1.49)

Heterogeneity: Tau® = 0.00; Chi¥ = 0.50, df = 1 (P = 0.48);JF = 0%

0.71 [0.42, 1.18]
0.71 [0.42, 1.18)

MACE
Fornengo 2010 5.2% 0.96 [0.59, 1.55)
Silletta 2007 94.8% 0.96 [0.85, 1.07)
Subtotal (95% CI)  100.0% 0.96 [0.86, 1.07]

- T t
+H-(Heterogeneity) iR G REE M EHMHA?
\

Myocardial infarction

Mukamal 2009 14.9% 0.84 [0.51, 1.40) ——

Notara 2015 46.7% 1.16 [0.91, 1.46) T

Silletta 2007 38.4% 0.88 [0.66, 1.15)] —&

Subtotal (95% CI)  100.0% 0.99 [0.80, 1.22) e

-
= S

01 02

Decreased risk with coffee
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0.5 1 1 5
Increasq risk with coffee
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All-cause mortality All-cause mortality (with Suri et al)

1.2 1.2

1.0

Z 0.8
go.o
0.4 0.4-
02 . 0.2
0 1 2 3 4 5 6 7 6 0 1 2 3 4 5 6 7 8
Cups of coffee per day Cups of coffee per day

Figure 3 The pooled relative risk of all-cause mortality associated to the different coffee consumption strata.Note: The solid line
represents thenon-linear trend. Black dashed lines represent the 95% confidence intervals. Red dashed line represents HR Z 1. HR, hazard
ratio.
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Publication bias and secondary analy5|s. The inclusion of data from this study yielded similar

results in the pooled analysis for every outcome that the
study assessed: all-cause mortality (HR = 0.81; 95% (I

Studles 0.65-1.00; p-value for heterogeneity = 0.11; I* = 50%), CV

out (nluding Sutetal) P (%) Heawd Reto Hezud Rato mortality (HR = 0.70; 95% Cl 0.57-0.86; I = 0%), recur-
comes ! 954 Cl 95 Cl rent myocardial infarction (HR = 1.01; 95% Cl 0.85-1.19;
Allcause mortally 0 081065 1.00] ' I’ = 0%), and stioke (HR = 077, 95% Cl 0.42—143;
CV mortalty 0 o508 — ? = 39?;5} (Fig. ‘Ed SUPP:;mZntaw Fig. 2), —
. : = =5 We also carried out the dose—response analysis for all-
Myocarda nfarcon 0 10108511 " ) cause mortality (Fig. 3), cardiovascular mortality [20,21,24]

Stroke % 07042143 ¢ ' and stroke [20,22,24] as these outcomes met the criteria of
5 $ — reported data in three or more studies. The all-cause mor-

05 07 1 15 2 tality data overlapped the primary analysis. CV mortality was

Favours Coffee  Favours Control associated to a non-linear inverse relationship (p-value for

non-linearity < 0.001) (Supplementary Fig. 3) while for
stroke, there was not a significant change in the risk for each

cup of coffee consumed.
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Consumption of coffee was not associated with an
increased risk of all-cause mortality and cardiovascular
events in patients with previous myocardial infarction.

The presence of a significant dose—response non-linear
association between coffee consumption and risk of mor-
tality in this population emphasize the relevancy for
further observational studies to confirm our findings and
to better elucidate the possible underlying mechanism of
the impact of the consumption of coffee on mortality and ("
other cardiovascular events in patients with previous

®
p.2156

myocardial infarction.
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The first limitation of this review is the small number of
studies included in the single meta-analysis. There are also
limitations inherent to the included studies themselves —
given their observational nature, the possibility of residual
or unmeasured confounding cannot be excluded, even
though all studies had a multivariable outcome adjust-
ment. Also, the control group was heterogeneous as
included abstainer, low quantity drinkers or decaffeinated
coffee drinker.

Regarding coffee exposure, all studies had equivalent
assessment of coffee consumption — through a standard-
ized dietary questionnaire/interview. However, the cate-
gories and classification regarding coffee doses were
heterogeneous, as was the period of time in which coffee
consumption was measured, The reference of coffee
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Thanks for your listening
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