
IJC Heart & Vasculature 23 (2019) 100376

Contents lists available at ScienceDirect

IJC Heart & Vasculature

j ourna l homepage: ht tp : / /www. journa ls .e lsev ie r .com/ i jc -hear t -and-vascu la ture
Clinical characteristics and outcomes of ST-segment elevation
myocardial infarction in a low income setting in rural Bangladesh
Dong-Yeon Kim ⁎,1, Zubin Wala 1, Saidul Islam 2, Rabiul Islam 2, Mihong Ahn 1
⁎ Corresponding author at: Department of Intern
Rajabashor, Parbatipur, Dinajpur 5250, Bangladesh.

E-mail address: dr.dongyeonkim@gmail.com (D.-Y. Ki
1 This author takes responsibility for reliability and free

sented and the interpretation in this work.
2 This author contributed to data collection, critical rev

https://doi.org/10.1016/j.ijcha.2019.100376
2352-9067/© 2019 The Authors. Published by Elsevier B.V
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 4 February 2019
Received in revised form 3 May 2019
Accepted 4 May 2019
Available online 17 May 2019
Background: In rural areas of Bangladesh, the majority of patients with ST segment elevation myocardial infarc-
tion (STEMI) have little access to reperfusion therapy. Even though thrombolysis can be an affordable life-saving
treatment in a low income setting, there are few publications in regards to the clinical and socioeconomic fea-
tures of STEMI with thrombolytic therapy in rural Bangladesh.
Method: The information of the patients who were admitted for STEMI between 2010 and 2016 from one rural
hospital were collected and reviewed. This audit evaluated clinical outcomes and socioeconomic characteristics
of the patients.
Result:164 patientswith STEMIwere identified in the period and 136 patients (82.93%) underwent thrombolysis.
Themeanpain-to-door timewas 472min (7.87 h±12.40). Only 5.49% of the patients traveled to hospital by am-
bulances. Overall in-hospital mortality rate and major adverse cardiovascular event (MACE) after STEMI were
19.51% (32/164), 23.17% (38/164), respectively. The need of inotropics (Odds ratio [OR] 16.43, 95% confidence
interval [CI] 1.99–135.75, P b 0.01), the use of defibrillation due to ventricular arrhythmias (OR 33.58, 95% CI
2.96–380.49, P b 0.01) were independent predictors of increased in-hospital mortality.
Conclusion: In a rural hospital of Bangladesh, in-hospitalmortality rate after STEMI is high in spite of thrombolysis
and adherence to published guidelines. The prolonged pain-to-door time and the poor coverage of ambulance
services in our study highlight the need of community awareness of acute coronary syndrome and comprehen-
sive emergency medical services in rural Bangladesh.
© 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Cardiovascular disease takes the lives of 17.7 million people each
year, and estimated 31% of all deaths worldwide with over 75% of car-
diovascular deaths occurring in low-income and middle-income coun-
tries (LMIC) [1,2]. During recent decades, Bangladesh has experienced
a rapid epidemiological transition from communicable to non-
communicable diseases [3]. Of these, being the fourth leading cause of
death in Bangladesh, ischemic heart disease claimed 50,700 deaths in
2012 [4]. ST elevation myocardial infarct (STEMI) is a life-threatening
heart disease, particularly with high early mortality rate if not treated
properly. Despite global agreement on most issues related to the man-
agement of STEMI, clinical practice and outcome after STEMI varies
with a great deal between countries and regions [2,5]. Moreover, in
rural areas of Bangladesh, most patients with STEMI have little access
to thrombolysis or primary coronary intervention, because very few
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rural hospitals are ready to treat STEMI patients. Bangladesh is one of
the LMICswith an estimated population of approximately 161.9million,
and with 71.6% living in rural settings. [6] Nevertheless, there are few
publications in regards to the clinical management and socioeconomic
evaluations of STEMIs for populations that reside in low income rural
Bangladesh. The aim of this study therefore is to decrease the gap of
knowledge regarding the care for these patients by evaluating the in-
hospital clinical outcome of patients with STEMI who were treated in
a rural hospital in a low-income setting of Bangladesh.

2. Materials and methods

2.1. Data collection

The authors conducted a retrospective chart review of clinical data
from January 2010 to December 2016 of patients diagnosed with
STEMI at a primary care hospital in rural Bangladesh. This study was
reviewed and approved by LAMB hospital ethics committee (#1/REC/
19, January 20, 2019). Patients were identified with assistance from
the hospital's medical information system by searching the records
for charts containing the ICD-9 code for STEMI. The patient clinical
data including ECG results, medical management in regards to adher-
ence to hospital STEMI guidelines, thrombolytic or defibrillator use,
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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transthoracic echocardiogram results, patient co-morbidities, risk fac-
tors, and in-hospital mortality, major adverse cardiovascular event
(MACE) were reviewed. MACE was defined as composite mortality,
re-infarction, stroke, and target vessel revascularization (TVR). Failed
thrombolysis could not be defined well in our study because coronary
angiography was rarely done among our patients. To assess the adher-
ence to 2013 ACCF/AHA guideline for the management of patients
with STEMI, the utilization of dual antiplatelet therapy (DAPT), angio-
tensin converting enzyme inhibitor (ACEI), beta-blocker and statin
was counted [7]. In addition, socioeconomic data including patient use
of financial subsidy, demographic data including location, financial in-
come, and means of transportation to hospital were also recorded. Pa-
tients' address information was matched on Google map to determine
latitude and longitude for geographic analysis.

2.2. Hospital care setting

LAMB hospital is a 150-bed capacity hospital in a rural area of
Dinajpur district, Bangladesh. The population of the district is approxi-
mately 3 million with three hospitals (including LAMB hospital)
which can offer thrombolysis for STEMI patients in this region (Fig. 1).
In our limited resource, 12 leads-ECG machines, cardiac monitors, defi-
brillators, oxygen supply and transthoracic echocardiography were uti-
lized, but a percutaneous coronary intervention (PCI) facility was not
available. The nearest PCI centers are located at 1.5 hour-distance by car.

The published guidelines for STEMI management were imple-
mented for patient care [7]. Streptokinasewas the only available throm-
bolytic agent in our institute. Junior doctors, hospital paramedics and
nurses were trained with a summary of the guidelines. At least one se-
nior physicianwas available for themanagement of STEMI 24 h per day.

2.3. Socioeconomic assessment and support

Social workers evaluated patients' income and asset comprehen-
sively after admission. The patients' socioeconomic status was divided
into 6 groups according to the composite income on the evaluation. Pa-
tients who could not pay the bill for treatment received a subsidy in ac-
cordance with financial ability from a charity fundwhichwas named as
‘poor fund’.

2.4. Statistical analysis

The socioeconomic, demographic data, along with risk factors, ther-
apeutics used, diagnostic tests ordered, left ventricular ejection fractions
Fig. 1. The case distribution around LAMB hospital. Triangles: other thrombolytic centers, Cros
shows the patients distribution in Parbatipur around LAMB hospital. 86.6% (142/164) of STEM
(LVEF), defibrillator use and outcome, infarct territory, mortality
outcomes were presented as standard descriptive statistics. The
clinical data was compared between Thrombolysis group and Non-
thrombolysis group as well as between the mortality group and the
survival group. Data was shown in numbers, means ±standard
deviation (SD), percentages and frequencies. Nominal variables
were compared using Χ2 test. Continuous variables were analyzed
with Student's t-test orMann-Whitney test for intergroup comparisons.
Kaplan-Meier survival curve was drawn to compare the survival rates
of the thrombolysis group and the non-thrombolysis group up to
30 days after STEMI. Binary logistic regression was performed to
evaluate the independent predictors for in-hospital mortality and
the risk of not being thrombolysed after STEMI. A P-value b0.05 was
accepted statistically significant. All statistical analysis was done
with Epi-Info 7.2.2.2. software (the Centers for Disease Control and
Prevention, USA).

3. Results

3.1. Patient demographics and risk factors

During the study period of 7 years from February 2010 to December
2016, 12,513 patients (1787.6 patients per year in average)were admit-
ted to the internal medicine department. Of these patients, 164 patients
(1.31% of the total admitted patients) had been recorded to have the di-
agnosis of STEMI (Table 1). On the review of ECG findings, all of 164 pa-
tients met the clinical and ECG diagnostic criteria of STEMI as described
by 2013 ACCF/AHA guidelines [7]. 28 patients (17.1%) were not eligible
for thrombolysismainly because of delayed arrival to hospital. The aver-
age age of STEMI patient was 57.07(±12.40) and of these women rep-
resented 25% (41/164) of study participants. Smoking appeared to be
the most common risk factor (83/164, 50.61%). Non-thrombolysis
group has significantly more female patients, compared to Thromboly-
sis group (Table 1).

3.2. Geographic distribution and mode of transport

84.15% (138/164) of STEMI patients resided in Parbatipur
upazila (subdistrict), where our institute is located, specifically
75.00% (21/28) of Non-thrombolysis group and 86.03% (117/136) of
Thrombolysis group (Table 1). 86.59% (142/164) of thepatients traveled
b10 km (Fig. 1). 52.44% (86/164) of the patients traveled by man-
powered vehicles (rickshaw or vangari) and there was no significant
difference between Thrombolysis group and Non-thrombolysis
s: LAMB hospital, Dots: cases in the region. Circle: radius 10 km. A magnified map (right)
I patients traveled b10 km.

Image of Fig. 1


Table 1
Demographics and risk factors.

Study subjects (n = 164) Non-thrombolysis (n = 28) Thrombolysis (n = 136) P-value

Age 57.07 (±12.40) 53.5(±13.51) 57.75(±12.57) 0.11
Female sex 41 (25.00) 12 (42.86) 29 (21.32) 0.03*
Hypertension 70 (42.68) 12 (42.86) 58 (42.65) 0.98
Diabetes mellitus 36 (23.78) 6 (21.43) 30 (22.06) 0.94
Smoking 83 (50.61) 12 (42.86) 71 (52.21) 0.49
Systolic blood pressure 122.7 (±36.70) 122 (±36.94) 126.31 (±35.92) 0.57
Diastolic blood pressure 78.86 (±22.36) 78.49 (±22.45) 80.77 (±22.26) 0.62
Body mass index 22.72 (±3.45) 22.89 (±3.29) 22.10 (±4.04) 0.27
Transport 0.51

Man-powered vehicle 86 (52.44) 12 (42.86) 74 (54.41)
Motor vehicle 51 (31.10) 12 (42.86) 39 (28.68)
Ambulance 9 (5.49) 1 (3.57) 8 (5.88)
Not reported 18 (10.98) 3 (10.71) 15 (11.03)

Residence area 0.16
Parbatipur residents 138 (84.15) 21 (75.00) 117 (86.03)
Non-Parbatipur residents 26 (15.85) 7 (25.00) 19 (13.97)

Family income per month 0.23
Less than 35 USD 3 (1.83) 0 (0.00) 3 (2.21)
35–69.9 USD 58 (35.37) 12 (42.86) 46 (33.82)
70–106.9 USD 30 (18.29) 2 (7.14) 28 (20.59)
107–176.9 USD 34 (20.73) 7 (25.00) 27 (19.85)
177–354.9 USD 15 (9.15) 1 (3.57) 14 (10.29)
More than 355 USD 4 (2.44) 0 (0.00) 4 (2.94)
Missing assessment 20 (12.20) 6 (21.43) 14 (10.29)

Continuous variables are expressed as means with standard deviation in brackets; all others represent numbers of patients with values in brackets representing percentages.
⁎ P b 0.05.
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group in terms of the mode of transport (Table 1). Only 5.49% (9/
164) of STEMI patients were transported by ambulance. None of
the local ambulances offered emergency medical services by trained
paramedics.
Table 2
Clinical management and outcomes.

Study subjects (n = 164) Non-t

PTD (h) 7.87 (±12.40) 25.83
DTN (min)
DTN b 30 min
PTN (h)
Aspirin 163 (99.39) 27 (9
Clopidogrel 161 (98.17) 26 (9
Beta blocker 105 (64.02) 16 (5
ACEI 138 (84.15) 21 (7
Atorvastatin b 40 mg 154 (93.90) 25 (8
Atorvastatin ≧ 40 mg 65 (39.63) 13(46
DAPT 161 (98.17) 26 (9
3 Drug (DAPT + ACEI) 137 (83.54) 20 (7
4 Drug (3 drug + β blocker) 98 (59.76) 14 (5
5 Drug (4 drug + statin) 95 (57.93) 14 (5
Heparin 147 (89.63) 22 (7
LMWH 91 (55.49) 15 (5
Shock at presentation 43 (26.22) 6 (21
Inotropics 51 (31.10) 8 (28
Defibrillation d/t VF/VT 18 (10.98) 1 (3.5
Mortality 32 (19.51) 5 (17
Bleeding required transfusion 2 (1.22) 0 (0.0
Stroke 3 (1.83) 0 (0.0
Referred for PCI 3 (1.83) 1 (3.5
CABG 1 (0.61) 0 (0.0
TVR 4 (2.44) 1 (3.5
MACE at 30 days 38 (23.17) 6 (21
LVEF (%) 45.37 (±16.84) 40.20
LVEDD (mm) 48.91 (±8.29) 46.73
LVESD (mm) 38.05(±8.54) 37.68
Treatment cost (US dollars) 178.4 ± 74.3 135.6
Financial support 74.6 ± 53.1 42.5 ±
Patient's payment 100.8 ± 68.6 91.4 ±

Continuous variables are expressed as means with standard deviation in brackets; all others re
PTD: pain-to-door time; DTN: door-to-needle time; PTN: pain-to-needle time; ACEI: angiotens
nary intervention; TVR: target vessel revascularization; CABG: coronary artery bypass graft; MA
ventricle end-diastolic dimension; LVESD: left ventricle end-systolic dimension; LMWH: low m
⁎ P b 0.05.
3.3. Socioeconomic status

The monthly income b9000 taka (106 US dollar) was considered as
the poverty threshold in our hospital. 55.49% (91/164) of patients
hrombolysis (n = 28) Thrombolysis (n = 136) P-value

(±29.20) 4.17 (±3.86) b0.0001⁎

38.28 (±41.19)
85(62.50)
4.86 (±4.16)

6.43) 136 (100) 0.38
2.86) 135 (99.26) 0.13
7.14) 89 (65.44) 0.54
5.0) 117 (86.03) 0.16
9.29) 129 (94.85) 0.49
.43) 52 (38.24) 0.55
2.86) 135 (99.26) 0.13
1.43) 117 (86.03) 0.11
0.00) 84 (61.76) 0.35
0.00) 81 (59.56) 0.47
8.57) 125 (91.91) 0.08
3.57) 76 (55.88) 0.99
.43) 37 (27.21) 0.69
.57) 43 (31.62) 0.93
7) 17 (12.50) 0.30
.86) 27 (19.85) 0.98
0) 2 (1.47) 0.69
0) 3 (2.21) 0.57
7) 2 (1.47) 0.43
0) 1 (0.74) 0.83
7) 3 (2.21) 0.53
.43) 32 (23.53) 0.51
(±13.33) 47.14 (±17.39) 0.09
(±5.83) 49.43 (±8.72) 0.15
(±6.53) 38.14 (±8.98) 0.81
± 42.1 186.0 ± 76.7 b0.01⁎

47.3 80.4 ± 70.8 0.04⁎

38.2 101.2 ± 55.7 0.44

present numbers of patients with values in brackets representing percentages.
in converting enzyme inhibitor; DAPT: dual antiplatelet therapy; PCI: percutaneous coro-
CE: major adverse cardiovascular event; LVEF: left ventricle ejection fraction; LVEDD: left
olecular weight heparin; VF/VF: ventricular fibrillation/ventricular tachycardia.



Table 4
Binary logistic regression in regard to in-hospital mortality.

Independent variables In-hospital mortality

OR 95% CI P-value

Aspirin 0.00 0.00–1012 0.98
Clopidogrel 0.92 0.00–243.03 0.98
ACE inhibitor 0.04 0.01–0.27 b0.001⁎

Beta blocker 0.19 0.03–1.01 0.05
High dose statin 0.37 0.06–2.37 0.29
Heparin 5.01 0.38–65.77 0.22
LMWH 1.76 0.24–12.90 0.58
Furosemide 2.83 0.37–21.96 0.32
Spironolactone 11.42 0.69–187.85 0.09
Oral nitroglycerin 0.60 0.07–4.96 0.64
Inotropics 16.43 1.99–135.75 b0.01⁎

Thrombolysis 0.89 0.13–6.22 0.91
Defibrillation 33.58 2.96–380.49 b0.01⁎

Old age (N60 year) 0.68 0.15–3.06 0.62
Diabetes 2.35 0.47–11.59 0.30
Hypertension 3.86 0.56–26.49 0.17
Smoking 0.21 0.04–1.11 0.07
Low LVEF (b40%) 0.16 0.03–1.02 0.05
Female sex 0.18 0.02–1.81 0.15
Shock on arrival 0.75 0.09–6.04 0.79
Lower income (b107 USD/month) 0.39 0.07–2.10 0.27
Parbatipur residents 0.21 0.02–2.46 0.22

ACE: angiotensin converting enzyme; LMWH: low molecular weight heparin; LVEF: left
ventricle ejection fraction.
⁎ P b 0.05.
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were below the poverty threshold (Table 1). 12.20% (20/164) of pa-
tients eluded financial assessment by social workers.

3.4. Management and outcomes

Non-thrombolysis group has significantly prolonged pain-to-door
time (25.83 ± 29.20 h) when compared to Thrombolytic group (4.17
± 3.86 h) (Table 2). The average door-to-needle time was 38.28 min,
and 62.50% (85/136) of thrombolysed patients received streptokinase
b30 min after arrival to hospital. 98.17% (161/164) of study subjects
had dual anti-platelet therapy (DAPT). The overall utilization rate of
beta blocker, ACEI, and statin was 64.02%, 84.15%, and 93.90%, respec-
tively. The prescription rate of 3 drugs (DAPT plus ACEI), 4 drugs (3
drugs plus beta blocker), and 5 drugs (4 drugs plus statin) at the time
of discharge was 83.54%, 59.76%, and 57.93%, respectively. 18 patients
(18/164, 10.98%) received defibrillation due to ventricular fibrillation
or sustained ventricular tachycardia (Table 2). 9 of them (9/18,
50.00%) died after defibrillation.

The overall in-hospital mortality rate, MACE at 30 days after STEMI
patients was 19.51% (32/164), 23.17% (38/164), respectively. Cardio-
genic shock (18/32, 56.25%) was the most common cause of death,
followed by ventricular arrhythmia (12/32, 37.5%) and intractable
heart failure (2/32, 6.25%). No death was reported to be related with
bleeding or anaphylaxis after thrombolytic therapy. There was no sig-
nificant difference in terms of in-hospital mortality (17.86% vs 19.85%,
P = 0.98) and MACE at 30 days (21.43% vs. 23.53%, P = 0.51) between
Non-thrombolysis group and Thrombolysis group (Table 2). Bleeding
complications requiring transfusion occurred in two cases (1.47%, 2/
136) in Thrombolysis group. Stroke was noted in three cases (1.83%,
3/164). Of these, onepatient experiencedmajor strokewith poor neuro-
logic outcome after thrombolysis and intracranial hemorrhagewas clin-
ically suspected. Only three patients (1.83%, 3/164) were referred to PCI
capable centers. One patient received coronary artery bypass graft
(CABG) after thrombolysis (Table 2). Thus, only four patients (2.44%,
4/164) had TVR after STEMI.

The average echocardiographic ejection fraction (EF) of STEMI pa-
tients was 45.37%. There was no significant difference in terms of EF,
left ventricle end diastolic dimension (LVEDD) and left ventricle end
systolic dimension (LVESD) between Non-thrombolysis group and
Thrombolysis group (Table 2).

The comparison between themortality group and the survival group
showed no significant differences of age, sex, hypertension, diabetes,
pain-do-door time, thrombolytic treatment, and diastolic pressure be-
tween the two groups (Table 3). Initial presentation as shock, the
need of inotropics, and defibrillationweremore common in themortal-
ity group in the chi square test (Table 3). Nevertheless, the binary logis-
tic regression analysis showed that only the use of inotropics (Odds
ratio [OR] 16.43, 95% confidence interval [CI] 1.99–135.75, P b 0.01)
and the requirement of defibrillation (OR 33.58, 95% CI 2.96–380.49, P
Table 3
Mortality vs survival associations.

Mortality group (n = 32) Survival group (n = 132) P-value

Age 59.26 ± 10.53 56.57 ± 12.77 0.28
Female sex 9/32 (28.13%) 32/132 (24.24%) 0.65
Hypertension 11/32 (34.38%) 59/132 (44.70%) 0.32
Diabetes 11/32 (34.38%) 25/132 (18.94%) 0.09
Smoking 11/32 (34.38%) 72/132 (54.55%) 0.049⁎

Thrombolysis 21/32 (84.38%) 109/132 (82.58%) 0.52
Shock 20/32 (62.50%) 23/132 (17.42%) b0.0001⁎

Inotropics 26/32 (81.25%) 25/132 (18.94%) b0.0001⁎

Defibrillation 9/32 (28.13%) 9/132 (6.82%) 0.0019⁎

SBP 108.46 ± 47.95 125.72 ± 32.29 0.02⁎

DBP 71.46 ± 28.53 80.4242 ± 20.61 0.05
PTD (h) 9.12 ± 16.92 7.57 ± 14.57 0.60

SBP: systolic blood pressure; DBP: diastolic blood pressure; PTD: pain-to-door time.
⁎ P b 0.05.
b 0.01) were the independent predictors of increased in-hospital mor-
tality, but shock on arrival wasn't (Table 4).

The use of ACEI (OR 0.04, 95% CI 0.01–0.27, P b 0.001) was an inde-
pendent predictor of reduced in-hospital mortality (Table 4). None of
other medications such as aspirin, clopidogrel, beta blockers, and statin
independently predicted lower in-hospital mortality. Even though
smoking was more commonly found in the survival group, smoking
was not an independent predictor of increased in-hospital mortality
after adjustment by binary logistic regression (Tables 3, 4). Family in-
come b9000 taka per month, female sex were not independently asso-
ciated with increased in-hospital mortality or the risk of not being
thrombolysed (Tables 4, 5). Delayed arrival was the only independent
predictor of not being thrombolysed.

The log rank test showed no significant difference between Throm-
bolysis group andNon-thrombolysis group in regard to 30-days survival
after STEMI (Fig. 2). Thrombolysis group had significantly higher cost
than Non-thrombolysis group, requiring more financial support
(Table 2). The cost of streptokinase was approximately 5000
Bangladesh taka (62.5 USD).

4. Discussion

Our study is a hospital-based audit in a low income setting in rural
Bangladesh. Even though the mortality rate of STEMI is decreasing in
Table 5
Logistic regression analysis on the independent variables for the risk of not being
thrombolysed.

Independent variables Risk of not being thrombolysed

OR 95% CI P-value

Delayed arrival (N12 h) 13.82 4.81–39.67 b0.0001⁎

Diabetes 0.98 0.30-3.22 0.98
Hypertension 0.69 0.25–1.94 0.48
Female sex 2.85 0.97–8.39 0.06
Old age (N60 yr) 0.40 0.12–1.29 0.12
Smoking 1.42 0.49–4.13 0.52
Lower income (b9000 taka/month) 0.66 0.25–1.74 0.40
Shock 0.51 0.15–1.79 0.30

⁎ P b 0.05.



Fig. 2. Comparison of early mortality after STEMI between Thrombolysis group and Non-thrombolysis group.
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developed countries in last decade, this study shows that the patients
after STEMI have increased in-hospital mortality in a rural area of
Bangladesh in spite of evidence-based management.
4.1. High mortality despite thrombolysis and evidence based therapeutics

The average door-to-needle time was 38 min in our study. 62.5%
(85/136) of thrombolysis group had DNT b30 min (Table 2). Compara-
bly, a study in Sri Lanka showed 42.3% of STEMI patients had DNT
b30 min [8].

17.07% of STEMI patients were not thrombolysed in our study. De-
layed arrival appeared to be the independent predictor of not being
thrombolysed in our study (Table 5). DAPT, statin were applied N90%.
The usage of beta-blocker at the time of discharge was quite low as
64.02%, compared to the other therapeutics. Since shock at the time of
presentation was as high as 26.22% in our study, clinicians might have
been reluctant to use beta-blocker in the fear of worsening shock or
heart failure. 3 drugs (DAPT+ACEI)were applied for 83.54% of patients
(Table 2). The use of ACEI was the only independent predictor of
reduced in-hospital mortality (Table 3). Other medications which
were known to have survival benefit for STEMI patients failed to predict
reduced in-hospital mortality in our study, most likely due to small
sample size.

The binary logistic regression analysis showed that inotropics use,
defibrillation were the independent predictors of increased in-hospital
mortality, though shock at the presentation was not. We would explain
this with several ways. First, the initial presentation of shock did not al-
ways require inotropics and significant number of patients had good
clinical outcome in spite of shock at arrival. For example, of 43 patients
who presented as shock initially, 26 patients (26/43, 60.47%) had infe-
rior wall MI with/without RV infarct. 11.54% (3/26) of the patients
with inferior wall/RV infarct and shock did not require inotropics and
had good clinical course. Thosewho needed inotropicsmay have repre-
sented patients with more severe cardiogenic shock in our study than
those who did not need inotropics. Second, small patients number
may weaken the statistical power in our study.

Despite the use of thrombolysis and evidence based therapeutics,
our study demonstrated a high mortality rate (19.51%, 32/164) when
compared to a multi-center study conducted in Sri Lanka [8] where
the mortality rate of STEMI patients was as low as 3.95%. There was no
significant difference of in-hospital mortality rate between Thromboly-
sis group and Non-thrombolysis group. One small study on STEMI in a
tertiary hospital of Dhaka in Bangladesh showed that mortality rate as
high as 12% among the 50 STEMI patients with age N40 years [9]. We
could not find any other information regarding the mortality rate after
STEMI in rural Bangladesh in the literatures.

There are several factors which could explain the high in-hospital
mortality rate. First, pain-to-door time was prolonged in our study. In
the Sri Lanka study [8] the average time from symptoms onset to arrival
was 190 min for the patients with acute coronary syndrome. In our
study, the average pain-to-door time of all STEMI patients was
472 min. The average pain-to-door time of Thrombolysis group was
250 min, which might have diminished the benefit of thrombolysis on
early mortality after STEMI. Second, our population had very poor cov-
erage of emergency medical services (EMS). Even with 86.6% of STEMI
patients coming from the area within 10 km of the hospital, b6% of pa-
tients had ambulance transport services, which may have caused de-
layed arrival to hospital. Previous studies demonstrated that the use of
EMS significantly shortened pain-to-door time and door-to-
thrombolysis time [10–12]. One study showed that the paramedic-
referred PCI benefited the STEMI patients with lower in-hospital mor-
tality rate by means of rapid and effective reperfusion [10]. A well-
trained and equipped EMS can provide early diagnosis, proper referral
to proper cardiac centers and aspirin on spot, which is shown to reduce
mortality rate of STEMI patients who are going through thrombolysis
[13]. Community awareness to shorten pain-to-door time, more effi-
cient EMS and equipping rural hospital for STEMI management would
be a cornerstone to reduce early mortality rate after STEMI in rural
Bangladesh.

Third, thrombolysiswas the onlymean of reperfusion in our study in
a very low income setting. In a previous study in Denmark, PCI appeared
to be superior to thrombolysis in terms of reducing mortality rate at
30 days after STEMI, when the patients were referred to PCI capable
hospital within 2 h by means of reducing reperfusion failure [14]. The
study in Sri Lanka showed that only 3.8% (23/604) of patients had PCI
for reperfusion after STEMI [8]. In our study, none of the STEMI patients
received primary PCI for reperfusion. Only 1.83% (3/164) of patients
were referred for PCI in our study.

4.2. Economic issues

One study reported that the lack of medical insurance was indepen-
dently associated with increased in-hospital mortality after STEMI [15].
The patients' income lower than national median was associated with
higher in-hospital mortality in the study. Not to mentionmedical insur-
ance in rural Bangladesh, 54.9% (90/164) of our study patients earn
b9000 taka ($106 US dollars) per month. There was no significant asso-
ciation with lower income and in-hospital management or mortality in
our study, possibly due to the institutional financial support for lower

Image of Fig. 2


6 D.-Y. Kim et al. / IJC Heart & Vasculature 23 (2019) 100376
income family (Tables 3, 5). Thrombolysis group costed 186 US dollars
per patient and required the greater amount of financial subsidy
(Table 2). Therewas no previously published data elucidating appropri-
ate and cost-effective practice for STEMI patients who are living
with very low income in Bangladesh. More comprehensive data should
be collected to know how to improve the clinical outcomes in a very
low resource setting by means of clinical and community level
interventions.

4.3. Gender issues

Though female sex was significantly more common in Non-
thrombolysis group, binary regression showed that female sex was
not an independent predictor of not being thrombolysed after STEMI
in our study (Tables 1, 5). A larger study may show the real association
between female sex and the risk of not being thrombolysed in rural
Bangladesh. It is known that women are more prone to presenting
with atypical symptoms (fatigue, dyspnea, nausea, and abdominal com-
plaints) during STEMI andmore likely to have the delay in seekingmed-
ical care. Moreover, several studies showed that there were differences
in terms of clinical presentation, applying evidence-based therapies and
clinical outcomes according to gender [16–18]. Understanding social
barriers for female patients to seek emergent medical treatment after
STEMI in a low income setting would be crucial in regard to improving
clinical outcomes of female patients. Sex was not independently associ-
ated with increased in-hospital mortality in our study (Table 3), pre-
sumably due to small sample size and other confounding variables,
while one study showed that the mortality rate of female patients
after STEMI was two times higher than male counterparts [18]. More
clinical and socioeconomic differences in female patients with STEMI
should be scrutinized particularly in a low income setting in Bangladesh.

4.4. Limitations of study

First, this was a retrospective observation study in a rural hospital.
Because of the small sample size, this study only partly depicts the
real picture of STEMI treatment outcome in a rural community. Second,
there may be other variables regarding pre-hospital conditions that
were not measured specifically regarding decision-making process
and reasons for the delayed arrival to the hospital. More community
level information should be collected to understand the reasons of
delay after STEMI. Finally, a long-term outcome could not be assessed
in this hospital-based study.

5. Conclusions

This study in a rural hospital in Bangladesh showed that in-hospital
mortality of STEMI patients remained high (19.51%) in spite of good ad-
herence to therapeutic management guidelines. The need of inotropics
and the use of defibrillationwere independently associatedwith higher
mortality rate. The use of ACEIwas independently associatedwith lower
in-hospital mortality. Prolonged pain-to-door time, lack of EMS may
have contributed to the high prevalence of cardiogenic shock (26.22%)
and increased mortality in our study. The effort to shorten pain-to-
door time through community awareness and EMS on top of
evidence-based management may reduce further early death after
STEMI in a low income setting in Bangladesh.
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