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Digital Health Interventionsin Patient
Management Following Acute Coronary
Syndrome: A Meta-Analysis of the Literature

ABSTRACT

Objective: Acute coronary syndrome patients should be closely followed-up to maintain
optimal adherence to medical treatments and to reduce adverse events. Digital health
interventions might provide improved outcomes for patient care by providing closer fol-
low-up, compared tostandard care. Thus, in thismeta-analysis, we aimed to evaluate the
effect of digital health interventions on follow-up in acute coronary syndrome patients.

Methods: We searched medical databases to obtain all relevant studies comparing digi-
tal health interventions with standard care in acute coronary syndrome patients. After
reviewing all eligible studies, a meta-analysis was conducted with the remaining 11 ran-
domized controlled studies and 2 non-randomized controlled studies. A modified Jadad
scale and Newcastle-Ottawa scale were used to assess the quality of the publications
for randomized controlled studies and non-randomized controlled studies, respectively.

Results: This meta-analysis consisted of 7657 patients. The all-cause mortality rate was
49% lower in the digital health intervention cases, compared to those who received stan-
dard care [relative risk (RR) =0.51(0.37; 0.70), P < .01]. There was a significant decrease in
systolic blood pressure in the digital health interventions group, compared to the stan-
dard care group [mean difference=-5.28 (-9.47; -1.08), P = .01]. The rate of nonadherence
to anti-aggregant drugs was 69% lower in the digital health interventions than in the
standard care group [RR=0.31(0.20; 0.46), P < .01]. Also, nonadherence rates for statin
and beta-blockers were lower in the digital health interventions group. The risk of rehos-
pitalization was observed to be 55% less in the digital health interventions patients, com-
pared to the standard care group [RR=0.45(0.30; 0.67), P < .01].

Conclusion: Digital health interventions can be effective in follow-up for secondary pre-
vention in acute coronary syndrome patients.

Keywords: Acute coronary syndrome, digital health intervention, meta-analysis, stan-
dard care

INTRODUCTION

Cardiovascular disease (CVD) is the leading cause of morbidity and mortality
worldwide. Acute coronary syndrome (ACS) is the life-threatening clinical mani-
festation of CVD, accounting for more than one-third of all deaths in developed
countries each year."In addition to invasive medical treatments performed during
hospitalstays, ACS patientsshould be closely followed-up because of anincreased
risk of morbidity and mortality during long-term follow-up. Remarkably, almost
half of these deaths might be prevented by implementing appropriate strategies,
such as predischarge management, counseling, and adherence assistance.

Digital health interventions (DHIs) have attracted the attention of researchers
to improve the quality of patient care, particularly due to the extensive use of
telemedicine during the COVID-19 pandemic, which began in 2019.2 Mobile text
message, voice messages, video clips, telephone calls, video conference, mobile
applications, and smartwatches were used as DHIsin ACS patients; smartwatches
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Studies identified through database searching the words as;
- Digital health
- Mobile application
-Telemedicine
-E-health
-Acute coronary syndrome
-Text
-Text message
-Smart phone
(n=134)

-Repetetive articles
-Irrelevant artciles
-Review or meta-analysis
-Case reports

Articles excluded after scanning titles and abstracts:

Records retrieved for full articles review (n=29)

Articles excluded:

-Improper results to calculate effect sizes (n=5)
-Improper study design (incorrect digital or control group, or non-ACS patients, n=4)
-Outcomes of interest not reported (n=7)

Articles included eventually
(n=13)

Figure 1. Flowchart of study selection for meta-analysis.

were used to get information via digital compatible devices
of blood pressure monitor, heart rate recorder, devices that
measure blood glucose or lipid levels, and mobile electro-
cardiography recorder. Previous studies found that text
messaging improved compliance with guideline-based
pharmacologic and non-pharmacologic recommendations
in CVD patients.?® Even though some studies have indicated
that DHIs are associated with positive outcomes, such as
improved all-cause mortality in ACS patients, thereisno con-
vincing evidence that DHIs are effective in this population.™
As a consequence, a meta-analysis that included all studies
was conducted to evaluate whether DHIs have beneficial
effects on all-cause mortality, decreasing blood pressure,
rehospitalization rates, adherence to medical treatment
recommendations, and target vessel revascularization in
ACS patients.

HIGHLIGHTS

e This meta-analysis consisted of 7657 acute coronary
syndrome patients.

e The all-cause mortality rate and risk of rehospitaliza-
tion were lower in the digital health interventions group
compared with the standard care group.

e The rates of nonadherence with anti-aggregant drugs,
statins, and beta-blockers were lower in the digital
health interventions group, compared with the stan-
dard care group.

e This is the largest meta-analysis to date showing that
digital health interventions can be effective in follow-
up for secondary prevention in acute coronary syn-
drome patients.

METHODS

Data Collection

Our meta-analysis was performed in accordance with the
guidelines of the Cochrane Collaboration. We conducted
a detailed search of the PubMed, Google Scholar, EMBASE,
Scopus, and Cochranelibrary databases using keywords such
as “digital health,” “"mobile application,” “telemedicine,”
"e-health,” "acute coronary syndrome,” “text,” “text mes-
sage,” and “smart phone” to obtain all relevant papers. Out
of 134 papers returned, 29 were selected for review, after
excluding repetitive and irrelevant studies, review articles,
case reports, and duplicate investigations. After reviewing
the full texts of these publications, 16 were eliminated from
the meta-analysis, due to improper results and research
designs (Figure 1). Finally, a total of 13 studies were included
in the meta-analysis (Table 1).>™

Study Evaluation

Two authors independently assessed the search results and
identified papers that fulfilled the following inclusion cri-
teria: (1) studies comparing DHIs to conventional therapy in
ACS patients; (2) at least one endpoint of interest, such as
all-cause mortality, blood pressure, rehospitalization, adher-
ence to medical treatment, and target vessel revasculariza-
tion. There were no restrictions on sample size, follow-up
duration, or language.

Quality Assessment and Data Extraction

Two reviewers independently evaluated full-text papers,
performed quality assessments, and retrieved and veri-
fied the data. A third reviewer resolved any disagreements
betweenthe 2investigators. Each study provided the follow-
ing information: study design, patient demographics, and
key findings. The Cochrane Collaboration guidelines’ median

33—



‘Aydpi60Ipip2013d3|3 ‘9D J ‘|DI43 PO]|0IFUOD POZIWOPUDI ‘] DY !UOIIUSAISIUI Y3|DaY [DUBIP ‘|IHA
'S| DY-UOU 104 PASN SDM 3|DIS DMDIIO-3|}SDIMBN PUD S| DY 10} POSN SDM 3|DIS PDPD[ PAIFIPOIA «

Anatol J Cardiol 2023; 27(1): 2-9

sa2iA9p 9|q13pdwod

suoydyipws-
91DD SOUS134U0d O3PIA- |D3°
|pnsn ‘ddp 3|Iqo|N-  syjuowi 7L (sz)sz (L8)1L8 (8'8) 65 (oL) 265 ooL 00l 12¥ 0202 sasall
EX[e)e) obpssaw
|onsn 1X23 3|IqON - SADp 09 (£s2) 82 (¢¥8) L2 (96) 119 (L6) S'6S LS [43 1oy L20T ID 12 ssOy
EX[o)e) ‘ddp yoy3pMirIDWS-
|onsn "ddp 3|IqO|N - SADp 0§ (I19) 828 (L) zpL (LyL)¥'s9  (s'LL)z6s 798 00¢ 1DY-UON  LZ0T |D 33 [SAIDIN
91DD
|pnsn ‘ddp 3|IqON-  syjuow 9 (6LL) Ly (L8) og (£8)609  (LoL)86S PAS LS 1oy 9L0T |D 33 §|OM
sdi|> 03pIA-
obpssaw
21pd> 1X31 9|IqO|N - |D18
|onsn 9DUSI94UOD OBPIA-  SYyuow 9 (628) g (L6) 8% (tollz9s  (96)6¥S Ly ¢S 1Dy ¥102 PI®I3UIDA
91DD
|pnsn 9DU3I94U0D OBPIA-  Syuow ¢ (oz) oz (VAR YA (zL)sss  (g6)T9s 0oL 00l 1oy LZ0Z |p31d|SWD)
21Dd> obpssaw (5°LL) |p1®
|pnsn IX919|IqON-  syjuow (sz8) L (¢'ss)9 (L) Lzo 9'¥9 9L /L 12y LL0T Aspupd
21Dd> obpssaw )
|[onsn 1X231 3|IqON - sADp 0g (6¢8) 9t (£8) LT (65L) 65 (g71L) 98 Lg Lg 1D¥ SL0¢ lDsuoyy
obpssaw 9210A-
obpssaw
91DD 3X31 9|IqO|A -
|onsn [IPdduoyd-  syjuow gl (sz6)oLL  (¥'86)oTL (98) ¥9 (£6) 8¢9 6LL t4d) 12y ¥10T D32 0H
91DD
|pnsn [[p>duoyd-  syjuowgl (LvL) e (g7L2) 20OL (ol)sve (oL vs9 oslL osL 1oy ¢L0Z IP1931344uny
EX[e)e) obpssaw
|onsn IX91 9|IqON-  Ssyuow ¢ (rsz) /8L (82) selL (oL) v9 (¥L) v9 144 (0] 1oy ¢L0Z PR IIND
ddp s|Iqo|N -
21Dd> abpssaw (s°LL)
|[onsn X33 3|IqON-  syjuow | (zer) o8 (18) g8 (rzL) e 909 LoL zoL 12y Z7L0Z  |p320dsp|g
Janlwsubi >3-
E¥[eh) 1adsaqolpip)-
|[onsn [[p>duoyd-  syuow gl (92) 967 (L2) 96% (g1) €9 (LL) 69 668¢ 669 1D¥-UoN 6007 ID 32 Y30y
dnoig SPOYIsW IHA swil (jos3uod) (IHa) (%)  (jo13u0)D) (iHa) ozl azis ubisaqg ID3A Apmis
Jonauod dn-mojjo4 (%) u‘sp u‘s|p aby aby a|dwbs a|dwbsg Apmis

|o1auo) IHa

SISA|PUY-D3IS|N SY3 Ul PSPN|DU| SSIPMS ||V L 31qPL

Saylik et al. Digital Health Interventions in Acute Coronary Syndrome

4



Anatol J Cardiol 2023; 27(1): 2-9

and interquartile ranges or Cls were used to calculate the
mean and standard deviations for the variables of inter-
est. The quality of the randomized controlled trials (RCTs)
was assessed using a modified Jadad scale. The Newcastle-
Ottawa standard evaluation scale was used to assess the
quality of the observational cohort studies included in this
review. Studies could be assigned up to 9 points on that
scale, based on their participants, consistency, and results
of interest. A Newcastle-Ottawa scale score of 0 to 5 indi-
cated poor quality, whereas a score of 6 to 9 suggested high
quality. A modified Jadad scale was calculated to assess the
quality of RCTs in this meta-analysis. To assess the bias risks
of RCTs and non-randomized studies, the RoB2 and ROBINS-I|
risk of bias tools, as described in the Cochrane Handbook for
Systematic Reviews, were, respectively, applied (Figure 2).

Clinical Outcomes

Thismeta-analysisfocusedonall-cause mortality, decreased
blood pressure, rehospitalization, adherence to medical
therapy, and target vessel revascularization in ACS patients
receiving either DHIs or standard treatment.

Statistical Analysis

All statistics were calculated using R software v.3.6.3
(R Statistical Program, Institute for Statistics and
Mathematics, Vienna, Austria). The "metabin” and “meta-
cont” functions in the “meta” package were used to evalu-
ate pooled risk ratios and mean differences between the
comparison groups with 95% Cls. To assess each study’s
heterogeneity, the Higgins > and Cochran’s Q tests were

Saylik et al. Digital Health Interventions in Acute Coronary Syndrome

performed. In the event of moderate to high heterogene-
ity (> > 25%), the pooled effect size was calculated using
the random effect model, and in the case of low heteroge-
neity (? < 25%), the fixed-effect model was applied. Due to
the presence of fewer than 10 studies for each outcome,
Egger’s regression test and the Funnel plot were not used to
assess potential publication bias. Subgroup analyses were
used to compare the effect differences between follow-up
times and the studies that used older or newer technologies.
A 2-tailed P-value of < .05 was accepted as an indicator of
statistical significance.

RESULTS

Studies’ Baseline Characteristics

The meta-analysisincluded a total of 13 studies [2 cohorts*™
and 11 RCTs**21415] comparing digital and standard follow-
up of patients after ACS. The total number of patients was
7657, with male predominance (5709, 74.6%). There were 1893
patients in the digital group and 5764 patients in the stan-
dard group. The mean age in the digital group was 63.3 (11.9),
whereas it was 63 (12.8) in the standard group. In the digital
group, 34.4% had diabetes mellitus (DM), 64.7% had hyper-
tension (HT), 13.2% had heart failure (HF), 43% had hyperlip-
idemia, 36.3% had previous coronary artery disease (CAD),
9% had a past cerebrovascular event (CVE), and 41.8% were
current smokers. In the standard group, 33% had DM, 57.7%
had HT, 12.8% had HF, 51.9% had hyperlipidemia, 25.3% had
previous CAD, 6.8% had a past CVE, and 35% were current
smokers.
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Figure 2. Risk-of-bias assessment for studies in the meta-analysis: RoB-2 (A) and ROBINS-I (B) tools.
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Quality and Risk of Bias

In general, the quality of the studies was at an acceptable
level. There were 2 RCTs with a modified Jadad score lower
than 5 points, indicating poor quality (Table 1).4"? The RoB2
tool demonstrated that 9 of 11 RCTs had some concerns,
due to bias arising from the randomization process and the
lack of blinding in those studies"7910121415 (Figure 2A). The
ROBINS-I tool showed that the study conducted by Marvel
et al might have had a serious risk of bias, due to the occur-
rence of a confounding risk (Figure 2B).™

Anatol J Cardiol 2023; 27(1): 2-9

Outcomes

The all-cause mortality rate was 49% lower in the digital
follow-up patients, compared to the standard follow-
up group (RR=0.51[0.37; 0.70], P < .01). There was a sig-
nificant decrease in systolic blood pressure in the digital
group, compared to the standard group (mean differ-
ence=-5.28 [-9.47; -1.08], P = .01). However, a similar dif-
ference was not observed for diastolic blood pressure
(P = .63) (Figure 3). The rate of nonadherence to anti-
aggregant drugs was 69% lower in the digital group thanin

All-cause mortality
E-health Standard care
Author, Year Events Total Events Total Risk Ratio RR 95%-Cl Weight
Roth et al. 2009 31 699 377 3899 =~ 0.46 [0.32; 0.66] 86.1%
Rinfret et al. 2013 0 150 1 150 : 0.33 [0.01;8.12] 0.8%
Ho et al. 2014 1 122 9 119 e 1.19 [0.51; 2.77] 6.8%
Khonsari et al. 2015 0 31 2 31 ! 0.20 [0.01; 4.00] 1.5%
Wolf et al. 2016 1 37 3 57 - 0.51 [0.06; 4.75] 1.8%
Treskes et al. 2020 2 100 2 100 R e B 1.00 [0.14; 6.96] 1.5%
Kamel et al. 2021 1 100 2 100 e 0.50 [0.05;5.43] 1.5%
I
I
Common effect model 1239 4456 < 0.51 [0.37;0.70] 100.0%
Prediction interval — [0.36; 0.78]
Heterogeneity: /> = 0%, t =0, p = 0.53 ' ' ' '
Test for overall effect: ts = -4.30 (p < 0.01) 0.01 0.1 1 10 100
Favours digital care Favours standard care
Systolic blood pressure change
E-health Standard care
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Blasco et al. 2012 102 5.1 309 101 -0.8 29.2 AR -4.29 [-12.56; 3.98] 25.7%
Ho et al. 2014 122 -12.0 27.0 119 -4.0 27.0 —er— -8.00 [-14.82;-1.18] 37.8%
Varnfield et al. 2014 53 27 143 41 04 189 — -3.14 [-10.09; 3.81] 36.4%
|
Common effect model 277 261 <I> -5.28 [-9.47;-1.08] 100.0%
Prediction interval [-24.80; 14.25]
Heterogeneity: 1= 0%, = 0, p =0.60 I ' ' I
Test for overall effect: z = -2.46 (p = 0.01) -20 -10 0 10 20
Favours standard care Favours digital care
Diastolic blood pressure change
E-health Standard care
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Blasco et al. 2012 102 -20 176 101 -6.4 19.5 }*— 4.35 [-0.76; 9.46] 29.2%
Ho et al. 2014 122 -50 16.0 119 -3.0 18.0 - -2.00 [-6.30; 2.30] 41.2%
Varnfield et al. 2014 53 2.4 9.1 41 1.4 14.5 -3.80 [-8.87; 1.27] 29.7%
Common effect model 277 261 -0.68 [-3.44; 2.08] 100.0%
Prediction interval i [-53.00; 51.90]
Heterogeneity: 1% = 64%, v° = 11.1277, p = 0.06 I ' ' I |
Test for overall effect: z = -0.48 (p = 0.63) -40 -20 0 20 40

Favours standard care Favours digital care

Figure 3. Forest plots of pooled effect estimates of studies in the meta-analysis for all-cause mortality and systolic and diastolic

blood pressure changes.
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the standard group (RR=0.31[0.20; 0.46], P<.01). The non-
adherencerate forstatintherapy was 63% lowerin the digi-
tal group, compared to the standard group (RR=0.37[0.26;
0.83], P < .001, I*=51%). The digital group had a 51% lower
risk of nonadherence for statin therapy than the standard
group (RR=0.49 [0.31; 0.79], P=.004, I?*=57%). The risk of
rehospitalization was observed to be 55% less in the digital
group, compared to the standard group (RR=0.45 [0.30;
0.67], P < .01). Finally, there was no significant difference

Saylik et al. Digital Health Interventions in Acute Coronary Syndrome

between the 2 groups in terms of target vessel revascular-
ization (P = .14) (Figure 4). Subgroup analyses showed no
differences between follow-up times for all-cause mortal-
ity, rehospitalization, target vessel revascularization, and
drug nonadherence (Supplementary Figures 1-4). When
the studies using older and newer technologies of DHlIs
were compared, there were no differences between sub-
groups with respect to the above-mentioned outcomes
(Supplementary Figures 5-8).

Drug non-adherence

E-health Standard care
Author, Year Events Total Events Total Risk Ratio RR 95%-Cl  Weight
Quilici et al. 2013 7 250 18 249 e 0.39 [0.16;0.91] 20.6%
Rinfret et al. 2013 1 150 14 150 ' 0.07 [0.01; 0.54] 16.0%
Ho et al. 2014 10 122 22 119 . 0.44 [0.22;0.90] 25.4%
Khonsari et al. 2015 5 31 18 31 e 0.28 [0.12; 0.65] 20.6%
Pandey et al. 2017 0 17 8 16 ——— 0.06 [0.00; 0.89] 9.4%
Kamel et al. 2021 4 100 7 100 — 0.57 [0.17;1.89] 8.0%
|
|
Common effect model 670 665 < 0.31 [0.20; 0.46] 100.0%
Prediction interval — [0.13; 0.89]
Heterogeneity: 1% = 9%, t* = 0.0600, p = 0.36 ' ' ' !
Test for overall effect: t5 =-4.43 (p < 0.01) 0.01 01 1 10 100
Favours digital care Favours standard care
Re-hospitalization
E-health Standard care

Author, Year Events Total Events Total Risk Ratio RR 95%-Cl Weight

Khonsari et al. 2015 0 31 4 31 : 0.11  [0.01; 1.98] 4.9%

Wolf et al. 2016 5 37 9 57 - 0.86 [0.31; 2.35] 8.7%

Treskes et al. 2020 0 100 1 100 . 0.33 [0.01; 8.09] 1.2%

Kamel et al. 2021 5 100 9 100 —i 0.56 [0.19; 1.60] 11.1%

Marvel et al. 2021 13 200 145 864 & 0.39 [0.22;0.67] 67.2%

Ross et al. 2021 4 32 6 37 — 0.77 [0.24; 2.49] 6.9%

Common effect model 500 1189 <l> 0.45 [0.30; 0.67] 100.0%

Prediction interval — [0.30; 0.79]

Heterogeneity: 1?=0%,t>=0, p =0.61 I I I !

Test for overall effect: ts =-4.12 (p < 0.01) 0.01 0.1 1 10 100

Favours digital care Favours standard care
Target revascularization
E-health Standard care

Author, Year Events Total Events Total Risk Ratio RR 95%-Cl Weight

Rinfret et al. 2013 5 150 3 150 ; 1.67 [0.41; 6.85] 7.6%

Ho et al. 2014 14 122 21 119 e 0.65 [0.35; 1.22] 54.2%

Treskes et al. 2020 4 100 9 100 ; 0.44 [0.14; 1.40] 22.9%

Kamel et al. 2021 3 100 6 100 i 0.50 [0.13; 1.94] 15.3%

|

Common effect model 472 469 <I> 0.66 [0.41; 1.05] 100.0%

Prediction interval — [0.26; 1.64]

Heterogeneity: 17 = 0%, t* = 0, p =0.52 ' J I |

Test for overall effect: t; =-1.98 (p = 0.14) 0.2 0.5 1 2 L

Favours digital care Favours standard care

Figure 4. Forest plots of pooled effect estimates of studies in the meta-analysis for drug nonadherence, rehospitalization, and

targetrevascularization.
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DISCUSSION

In this meta-analysis, DHIs were demonstrated to be effec-
tive for reducing all-cause mortality, systolic blood pres-
sure, drug nonadherence, and rehospitalization following
ACS, when compared to conventional follow-up methods.
However, no statistical difference was detected between
conventional follow-up and DHls in terms of diastolic
blood pressure change and the frequency of target vessel
revascularization.

Digital health interventions have already presented impor-
tant contributions to healthcare system regarding primary
prevention.’™” In particular, smartphone applications have
shown promising effects on daily life by simultaneously
reducing different types of cardiovascular risk factors in
large cohorts.”@ Digital health interventions have also been
proven to be game changers in the secondary prevention of
CVDs, which was as expected, given that primary prevention
always appears to be more challenging, compared to sec-
ondary prevention, in the management of CVDs."” The end-
points, such as all-cause mortality and rehospitalization, can
be more achievable in RCTs of secondary prevention; thus,
the effect of DHIs in patients with ACS is easily testable.
Therefore, meta-analyses addressing the effects of DHIs in
patients with ACS may provide a pathfinder effect on the
routine use of DHIsin CVD management.

Different DHI methods were used in the studies included
in this meta-analysis. A phone call method was used in 3 of
13 studies providing counseling in terms of drug adherence,
medication problems, or adverse events of drugs.*”® Amobile
text message strategy was used in 7 of 13 studies presenting
the records of patients regarding the blood pressure, heart
rate, serum glucose and lipid levels, step counts, and weight
scale to cardiologists or healthcare professionals (HCPs).
Additionally, it enabled patients to take their medications
and exercise regularly by sending remainder messages or
informing the risk factors of heart attack in a systematic
way**> "4 Video conferences were arranged with patients to
determine plans and goals, check for symptoms of patients
and drug adherence, and control the need of laboratory
analysisin 3 of 13 studies.’®™" Lastly, a mobile application was
used in 4 of 13 studies and it gathered the data of the physi-
cal activity, blood pressure measurements, heart rate, elec-
trocardiograms, body weight, self-rating scale of symptom
for HCPs, and helped patients to manage their medications,
gave information about the risk factors of ischemic heart
diseases via a telephone or a smartwatch.>'?™ The recent
studies were designed with more updated technologies,
such as digital recorders, video conferences, mobile appli-
cations, and smartwatches instead of mobile text message
or telephone calls. However, we could not find any differ-
encesin endpoints between studies using older or newer DHI
technologies.

Decreases in systolic blood pressure measurements, drug
nonadherence, and rehospitalization are strictly con-
nected factors that impact all-cause mortality.??" There
are 2 important points that potentially address the positive
effects of DHiIs in the follow-up patients with ACS. Systolic

— ]
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blood pressure and drug adherence are modifiable vari-
ables in patient follow-up; however, the sustainability of this
modification affects the durability of the positive effects of
DHIs.?? The emotional power of DHIs on patient motivation
and the curiosity arousal among patients using DHIs may be
the underlying reasons that play arole in affecting the afore-
mentioned factors, according to the results of our meta-
analysis.® It can also be interpreted thatlong-term follow-up
of ACS patients with DHIs has also provided significant data
about the sustainability of the positive effects of DHls.
However, the studies reported by Roth et al*and Marvel et al®
had a higher influence in the pooled effect sizes for all-cause
mortality and rehospitalizationin this meta-analysis, respec-
tively. Due to the inclusion of relatively higher population in
these 2 studies compared to others, the results were mainly
driven by these 2 studies for the outcomes, which could be
determined by weights. Thus, more RCTs with alarger sample
size could give more precise results in further investigations.

Digital health interventions have not been found to reduce
the frequency of target vessel revascularization in the fol-
low-up of patients with ACS. Non-modifiable factors, such
as variables in the intervention, age, and gender, have been
proven effective in predicting target vessel revasculariza-
tion.?*?* Digital health interventions have similar results for
target vessel revascularization, compared to conventional
methods, which also demonstrates the importance of non-
modifiable risk factors.

The content and software of DHIs support the collaboration
of patients and clinicians, as they allow frequent updates
according to the needs of the partners. A well-designed DHI
system may help to reduce major adverse cardiac events fol-
lowing ACS according to the results of our meta-analysis.
Further randomized studies are warranted to emphasize the
role of DHIs in the management of patients with ACS. There
is significant potential for the routine use of DHIs in the sec-
ondary prevention of CVDs.

Study Limitations

There are several limitations to our meta-analysis. First,
there was a limited number of studies comparing DHIs and
conventional follow-up in patients with ACS. However, all
the reported studies were included in this meta-analysis, in
order to reach more precise results. Second, since we were
unable to analyze individual-level patient data, neither sub-
group analyses nor meta-regressions could be performed to
evaluate the impact of potential confounders. Third, there
are notably different DHI systems among the reported stud-
ies in this issue. Standardizing DHI strategies is a subject of
ongoing debate.

CONCLUSION

Digital health interventions might have beneficial effects on
follow-up for secondary prevention in ACS patients.
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Supplementary Figure 1. Subgroup analysis of all-cause mortality according to follow-up times.
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Supplementary Figure 2. Subgroup analysis of re-hospitalization according to follow-up times.
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Supplementary Figure 3. Subgroup analysis of target revascularization according to follow-up times.

Drug non-adherence

Experimental Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Time = 3 months :
Quilici et al. 2013 7 250 18 249 — 0.39 [0.16; 0.91] 20.5%
Kamel et al. 2021 4 100 7 100 —a 0.57 [0.17; 1.89] 7.9%
Common effect model 350 349 = 0.44 [0.22; 0.88] 28.4%
Heterogeneity: 12=0%, ¢ =0, p =0.60 :

1
Time =12 months |
Rinfret et al. 2013 1 150 14 150 —&=— 0.07 [0.01; 0.54] 15.9%
Ho et al. 2014 10 122 22 119 .| 0.44 [0.22; 0.90] 25.3%
Pandey et al. 2017 0 17 8 16 — & ——] 0.06 [0.00; 0.89] 9.9%
Common effect model 289 285 > 0.25 [0.14; 0.471 51.1%
Heterogeneity: /% = 55%, ©° = 0.6824, p = 0.11 |

1

I
Time =1 month \
Khonsari et al. 2015 5 31 18 31 —a 0.28 [0.12; 0.65] 20.4%
Common effect model 31 31 g 0.28 [0.12; 0.65] 20.4%
Heterogeneity: not applicable :

1

1
Common effect model 670 665 <> 0.31 [0.21;  0.47] 100.0%

Heterogeneity: /% = 9%, © = 0.0600, p = 0.36 I T T I
Test for subgroup differences: xg =145,df=2(p=0.49) 0.01 0.1

Supplementary Figure 4. Subgroup analysis of drug non-adherence according to follow-up times.
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Supplementary Figure 5. Subgroup analysis of all-cause mortality according to technology types.
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Supplementary Figure 6. Subgroup analysis of re-hospitalization according to technology types.
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Supplementary Figure 7. Subgroup analysis of drug non-adherence according to technology types.
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Supplementary Figure 8. Subgroup analysis of target revascularization according to technology types.





