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ABSTRACT

Background: Heart Failure with all its types and presentation is the end result of acute coronary syndrome.
Coronary artery disease and its acute manifestations of ST-segment elevation myocardial infarction
(STEMI), non-STEMI, and unstable angina are remarked as acute coronary syndromes (ACS). Yemeni
patients usually present themselves to hospital late due to a lack of society awareness of the symptoms of
ischemic heart disease, absence of medical insurance, poverty, lack of medical aid and intensive care units
(ICU), absence of ambulance services, and long distance to the facilitated hospital with equipped ICUs. Late
presentation prevents giving thrombolytic therapy or performing invasive interventions within the right
time. These factors in addition to other factors may contribute to the large number of heart failure post ACS.
We designed this study to study the heart failure complicating acute coronary syndrome.

Results: Out of 637 patients with ACS, 294 (39%) were in heart failure complicating ACS, with a median
age of 51 years. Males represent 66% (194 patients) and females 34% (100 patients). Smoking represents
36%, khat chewing 88%, hypertension 53%, dyslipidemia 31%, past history of MI 29%, and diabetes
mellitus 40%. Ischemic-type chest pain represents 49% and Dyspnea as primary symptom occurred in 29%
with heart failure (HF). Late presentation of more than 12 hours represents 53% (111 patients) among
patients with HF complicating STEMI or LBBB MI. These patients did not receive thrombolytic therapy or
primary PCI. Patients who received thrombolytic therapy represent 45% (95 patients) of patients with HF-
complicating ACS. No patients received primary PCI.

Conclusions: Heart failure complicating ACS is common among our patients and associated with high in-
hospital death and is mainly among young patients and related to late presentation, management with non-
fibrine specific thrombolytic agents (streptokinase), and lack of STEMI catheterization team for 24 hours,
seven days a week.
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Coronary artery disease (CAD) including angina (UA) are referred to as acute coronary

ST-segment elevation myocardial infarction syndromes (ACS)! Acute coronary Syndrome is
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the most common cause of all types of heart
failure (HF)2. During acute myocardial
infarction, symptomatic pulmonary congestion is
the most common cause of death in short and
long-term follow-ups®“. The systolic dysfunction
of the left ventricle after ischemic insult can be
due to extensive myocyte necrosis, but it also can
result from transient myocardial stunning or
long-standing hibernation according to the time
when coronary reperfusion is achieved®.
Ischemia can induce heart failure through many
mechanisms, it can cause impairment in diastolic
function and of course impaired myocardial
relaxation, so the left ventricular filling pressures
increase and lead to acute heart failure (AHF)®.
Also, ischemia by its acute mechanical
complication can cause acute mitral regurgitation
that mostly increases the risk of occurrence of
acute pulmonary congestion’®. Regardless of
which processes dominate in individual patients,
it is clear that the intersection of AHF and
myocardial infarction remains deadly even in the
current era of acute reperfusion®. Acute heart
failure is one of the most common complications
of ACS, and if this happens it is associated
particularly with a poor prognosis® The
incidence of AHF complicating ACS varies from
a very low incidence to a very high incidence in
multiple observational data-based registry®.
This variable incidence is according to types of
ACS. The global registry of acute coronary
events'? demonstrates that the incidence of AHF
was nearly equal in STEMI and NSTEMI (15.6%
and 15.7%, respectively), and it was less between
patients with unstable angina (8.2%). The HF
incidence in patients admitted with AMI in
earlier studies was reaching up to 50%%. Also
during the era of revascularization!*® HF is a
common complication of AM|*¢

The occurrence time of heart failure during AMI
attacks is important, as it can help to know the
mechanisms and management that help to reduce
HF burden. Most of the conducted studies,
concentrated on the early phase of HF which
developed during admission for management of
ACS and limited studies did a follow-up after
discharge from the hospital in the first ACS,
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Cardiogenic shock is one of the known
complications after ACS, cardiogenic shock is an
extreme of HF"8, The incidence of cardiogenic
shock is low in Western countries, and this may
be due to good medical care and services and also
high social awareness, and limited time between
the effective therapy of ACS and its symptoms
onset. In developing countries, cardiogenic
shock is still a real medical complication,
therefore, we include it in our study as it is
incidence is higher than anywhere else. This is
likely to be the result of a late presentation. Early
intervention mainly by re-vascularization
decreases the rate of the bad outcomes of death,
MI, and refractory ischemia and it was superior
to delayed intervention in high-risk patients®®.
This paper aims to provide information about the
management, course, and outcome of the AHF
complicating ACS in our hospital.

2. Patients and Methods:
Study Design, Subjects and Data
Collection:

A cross-sectional prospective study
including all consecutive patients diagnosed and
hospitalized with ACS and all ACS cases
complicated by HF who were hospitalized to
CCU in the cardiac center- AL-Thawra Hospital.
They were enrolled during the period from
February 2019 to January 2020. All patients with
ACS were collected and included in the present
analysis, with no upper age cap or other
restrictions. The management of patients was
according to the discretion of the physician who
treated those patients. The study protocol was
approved by the ethical committee of the Faculty
of Medicine, Sana’a University.

Diagnosis of ACS and all other variables were
defined according to the American College of
Cardiology?°. The definition of ACS (NSTEMI,
STEMI, or LBBB) requires raised myocardial
necrosis-biochemical markers which include
troponin or CK-MB, in association with either
ischaemic symptoms or ECG ischemic changes
(pathological Q waves on the ECG, which is
indicative of ischemia). For UA, the definition
needs a normal range of biochemical cardiac
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markers, with new onset or prolonged or
accelerating ischaemic symptoms besides ECG
changes indicative of ischemia. The HF at the
time of hospital presentation for ACS was
diagnosed according to the Killip classification?!
(class I1: mild to moderate HF and a third heart
sound (S3), lung crepitation less than one-half
way up in the posterior lung fields or/and jugular
venous distension. class Il1l: overt pulmonary
oedema, and Killip class VI: patients with
cardiogenic shock). All data on baseline
characteristics, admission presentations, in-
hospital management, complications, and
outcomes are prospectively collected. All our
patients were examined by Echocardiography
and left ventricular contractility was assessed
using the EF percentage, EF < 50% was
considered as HF. The study endpoint was all-
cause in-hospital mortality and according to
presentations and EF we categorize patients into
cohorts: those who have ACS with HF in
admission or during hospitalizations and those
who have no HF.

3. Statistical Analysis:

All data was entered into the SPSS
program version 21. All variables are
summarized as median and percentage and
compared using the Wilcoxon rank sum test and
percentages were used in the categorical
variables and then the variables are compared
using  y2tests  (Chi-square).  Step-wise,
multivariable logistic regression was used to
identify independent predictors of in-hospital
HF, and in-hospital mortality was examined
using adjusted step-wise multivariable logistic
regression models by adjusting for the following
baseline covariates: age, gender, heart rate,
systolic and diastolic blood pressure on
presentation, site of ST-segment deviation on
presenting ECG, history of myocardial
infarction, peripheral vascular disease, stroke,
diabetes mellitus, hypertension, dyslipidaemia,
prior revascularization (coronary artery bypass
graft surgery or percutaneous coronary
intervention), smoking, and serum creatinine.
For the association between HF and in-hospital
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mortality, it is also adjusted for reperfusion
therapy with  thrombolytics or primary
angioplasty, initiation of aspirin, clopidogrel,
beta-blocker, and statin therapy within 24 h of
admission, and type of acute coronary syndrome.
In addition, the logistic regression model was
used to estimate the odds ratio between age as a
continuous variable to assess the prognostic
effect of HF on in-hospitality mortality, and its
relationship to age. All associations from the
logistic regression models are quantified as OR
with 95% confidence intervals.

4. Results:

Out of the 637 patients enrolled with
ACS, 294 were in acute HF either in the form of
Killip class IlI, I1I, or VI (cardiogenic shock).
Table (1) shows the baseline characteristics of
patients with acute HF. The median age of
patients with ACS and acute HF was 51 years,
with 66% male predominance, 65% of them were
under 50 years old and only 14% were more than
70 years old (Figure 1). The main risk factors of
our acute HF patients were khat chewing (88%),
hypertension (53%), DM (40%), smoking (36%),
dyslipidemia (31%), and previous MI (29%),
previous PCI (16%) and previous CABG (8%).
Patients presented with ischemic-type chest pain
represent 49%, dyspnea 29%, and 10% of
patients were presented with atypical chest pain.
The types of ACS were STEMI + LBBB in 71%
of the patients, NSTEMI in 25%, and UA in 4%.
Out of 210 patients with STEMI and LBBB, 53%
(111 patients) present themselves late >12 hours,
and only 45% (95 patients) present themselves
<12 hours of symptom onset. The remaining 2%
(4 patients) did not receive thrombolytic therapy
and primary PCl was not performed for any
patients in this period. Patients with HF in the
ICU showed that 15.6% were complicated by
cardiogenic shock, 15% developed recurrent
ischemia, 2% developed stroke and 1.7%
developed major bleeding. Total in-hospital
mortality among patients with HF was 14%.
Baseline serum creatinine, fasting levels of low-
density lipoprotein cholesterol, and high-density
lipoprotein cholesterol were higher in patients
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with HF, whereas fasting serum triglycerides

were lower in the same group.

Table 1: Basic characteristics

Nora Alsagheer et.al

Total ACS ACS with HF ACS without HF P_value
(n=637) (n =294) (n=343)

Median age (years) 49 (28-74) 51 (28-74) 48 (36-60) <0.001
Male 73% (465) 66% (194) 79% (271) <0.001
Risk Factors: Smoking 37% (233) 36% (106) 37% (127) <0.001
Khat 81% (516) 88% (259) 75% (257) <0.001
HTN 49% (314) 53% (156) 46% (158) <0.001
Dyslipidemia 30% (194) 31% (91) 30% (103) <0.001
Ml 23% (147) 29% (72) 22% (75) <0.001
DM 36% (228) 40% (118) 32% (110) <0.001
PVD 2% (16) 3% (9) 2% (7) <0.001
Stroke 9% (58) 13% (38) 6% (20) <0.001
PCI 16% (102) 16% (47) 16% (55) 0.004
CABG 6% (38) 8% (24) 4% (14) <0.001
Ischaemic-type chest pain 66% (418) 49% (144) 80% (274)
Atypical chest pain 63% (418) 10% (29) 10% (34)
Dyspnoea 10% (63) 29% (85) 3% (10)
Other 7% (46) 12% (36) 3% (10)
HF on presentation: 79% (232)
Killip class Il 47% (109)
Killip class Il 30 % (70)
Killip class IV (Cardiogenic shock) 23% (53)
HF during admission 21% (62)
Killip class Il 46% (28)
Killip class Il 29% (18)
Killip class IV 25% (16)
Anterior/anterolateral 28% (181) 83% (113) 63% (100)
Inferior/infero-posterior 15% (93) 18% (54) 21% (33)
Other 4% (28) 7% (22) 16% (25)
Diagnosis: STEMI 37% (235) 64% (189) 46% (158)
NSTEMI 16% (103) 25% (73) 30% (102)
UA 7% (46) 4% (11) 22% (75)
LBBB Ml 4% (23) 7% (21) 2% (9)
Labs: Highest CPK 1242(172-2312) | 1242 (172-2312) 624 (214-1567) 0.03
Highest CPK-MB 202 (26-378) 202 (26-378) 70 (27-151) 0.37
Highest troponin 6.1 (0.3-11.9) 4.9 (0.3-9.5) 2.0(0.4-11.9) 0.001
Total cholesterol 181 (140-222) 204 (185-222) 196 (140-216) 0.59
Low-density lipoprotein cholesterol 139 (94-185) 140 (95-185) 127 (94-153) 0.02
High-density lipoprotein cholesterol 32 (31-49) 32 (31-49) 29 (31-46) <0.001
Triglycerides 393 (89-696) 393 (89-696) 207 (98-208) <0.001
Creatinine 124 (62-185) 124 (62-185) 96 (63-127) <0.001
Symptoms onset >12 hrs 53% (111) 24% (40)
Symptoms onset <12 hrs 45% (95) 76% (127)
Thrombolytic therapy received %
Missed 2% (4) 0
Outcome: Death 8% (49) 14% (41) 2.3% (8) <0.001
Recurrent ischaemia 12% (77) 15% (44) 9.6% (33) <0.001
Cardiogenic shock 10% (64) 15.6% (46) 5.1% (18) <0.001
Stroke 1% (6) 2% (6) 0 <0.001

Major bleeding 1% (6) 1.7% (5) 0.3% (1) <0.001

35

JCHM Vol. 17 | No. 2 | 2023 |



https://journals.su.edu.ye/index.php/jchm

Nora Alsagheer et.al

Abbreviation: MI Myocardial infarction, DM
Diabetes mellitus, PVD Peripheral vascular disease, PCI,
percutaneous coronary intervention; CABG, coronary
artery bypass graft surgery, ECG, electrocardiogram;
STEMI, ST-segment elevation myocardial infarction;
NSTEMI, non-ST-segment  elevation  myocardial
infarction; UA, unstable angina; LBBB, left bundle branch
block, CPK, creatinine phosphokinase. Units for lab
investigations are U/L for CPK and CPK-MB, ug/L for
troponin | or T (depending on recruiting centre), and
mg/dL for other values.
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Figure 1: Distribution of ACS with HF according to age

An increased risk of HF in ACS including
older age, higher heart rate on presentation,
anterior ST-segment deviation on ECG, history
of myocardial infarction, diabetes mellitus,
hypertension, or peripheral vascular disease,
higher creatinine or diastolic blood pressure, and
lower systolic blood pressure. Patients with HF
were less likely to receive clopidogrel, statin, or
beta-blocker in the first 24 h of admission, but
more likely to receive diuretics and angiotensin-
converting enzyme inhibitors or angiotensin
receptor blockers (Table 2). At discharge, Beta-
blockers, statins, and clopidogrel were also less
often prescribed to patients with HF whereas
digoxin and diuretics were more likely to be
prescribed. An echocardiogram was performed
for all patients with ACS (Table 3). Low systolic
function less than 50% was present in 86% of
patients with HF, while 14% were in diastolic
dysfunction.
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Table 2: Medications on admission and at discharge (%)

N On On P-
Medications e .

admission discharge value
Aspirin % (94) %91 <0.001
Clopidogrel %61 %52 <0.001
Beta-blocker %51 %55 <0.001
ACE-I/ARB %69 %80 <0.001
Statin %89 %78 <0.001
Heparin %88 0% <0.001
Spironolactone %15 %26 <0.001

Nitrates %52 %61 0.66
Diuretics %81 %75 <0.001
Digoxin 0% %4 <0.001

Table 3: Echocardiogram of ACS with HF

EF by M-mode in ACS with HF
ECHO (n=294)
>50% 14% (41)
40-49% 23 % (68)
30-39% 37% (109)
<30% 26% (76)

5. Discussion:

Acute heart failure complicating acute
coronary syndrome is common in Yemen, it
represents 39% of the patients and this is higher
than in the Gulf states?® and Canada®® (Table 4).
In both men and women, the most striking
feature is the relatively younger age which is
nearly one decade younger than that at nearby
gulf countries and two decades younger than
ACS cohorts from Western countries?®*?°, The
higher rate of HF in patients with ACS in Yemen
is mainly due to a late presentation, lack of good
medical services and care, and khat chewing
which decreases the effect of thrombolytic
therapy?®. More than 50% of patients arrived in
the emergency department in Killip 11l and IV.
Echocardiographic assessment of left ventricular
function by M-mode Echocardiography shows
that 23% of patients have EF between 40-49%
(moderately reduced EF) and 63% of patients
have EF less than 40% (HF with reduced EF)?"%,
The characteristics of our patients among HF
were young age, increased heart rate on
admission, a history of myocardial infarction,
and ST-segment elevation on the presenting ECG
in 64% of the patients mainly an anterior M.
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Table 4: Characteristics of patients with heart failure complicating
acute coronary syndromes from different parts of the world

Yemen GULF Canadian NRMI2 GRACESb6 Euro Heart
(n= RACE Registry7 (n =176, (n= Survey 5

Prevalence 39 25 12 29 19 26

* Age (years) 51 62 72 74 73 69
Male (%) 66 68 63 52 61 64
Diabetes 40 50 32 34 29 31

" Hypertension 53 62 58 58 60 62
Myocardial 2 34 39 27 29 36
Years of 2012-2013  2006-2007  1999-2003 19942000 19992001  2000-2001
/ACS type All ACS All ACS NSTEMIor  STEMI, All ACS All ACS
Definition Killip 11, I Killiplland  Killiplland  Killip l1and 111~ Killip Iland  Killip 11 and 111
Exclusion Non Killip IV Killip 1V, Killip IV, prior ~ Killip 1V, Killip IV
In-hospital 14 7.9 3.6 24 14 5

Risk factors in our patients show that khat
chewing, DM, HTN, smoking, dyslipidemias, as
well as previous Ml, PCI, and CABG. Diabetes
mellitus among our patients is less than those in
the Gulf race (40% in Yemen Vs. 50% in the Gulf
countries) but higher than that in the Canadian
and Grace Registry. This is mostly due to the
encouragement of a good lifestyle and very good
medical care?®. Hypertension in Yemen is less
than in Arab and European countries because
most of the Yemenis are underweight with more
or less healthy and simple diets.

Late presentation and lack of quick and
effective intervention contribute to the higher
rate of HF among our patients due to the
unavailability of medical services everywhere
and the lack of a STEMI PCI team around the
clock which contributes to the increased HF rate.
Our results showed that 53% came late and 45%
arrived within 12 hours of CAS and received
streptokinase which is the only available
thrombolytic therapy in our hospital. This seems
to be not as effective as it should be because the
majority of our patients (86%) developed systolic
HF according to the ECHO evaluation. Patients
with HF in our study as well as in Gulf
countries?? are less likely to receive evidence-
based therapies in the first 24 hours of their ACS
admission and at the time of discharge. Among
those with HF and reduced LVEF, nearly one in
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five were not discharged on an angiotensin-
converting enzyme inhibitor or angiotensin
receptor blocker and more than 40% were not
discharged on a beta-blocker. The most common
complications in our study were recurrent
ischemia, stroke, cardiogenic shock, and major
bleeding. In-hospital mortality in our patients
among ACS complicated by HF (14%) was
higher than in Gulf states and Europe (7.9% and
3.6%, respectively)??2®, Further study is needed
to investigate the high prevalence of HF in ACS
and its high morbidity and mortality in Yemen.

6. Conclusion:

Heart failure complicating ACS is
common in Yemen mainly due to late
presentation, and lack of facilitated hospital with
attending cardiologist and STEMI
catheterization team for 24 hours, seven days a
week, in addition to management with non-
fibrine specific thrombolytic agents
(streptokinase)®.
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ACS: Acute coronary syndrome, AHF: Acute heart
failure, CABG: Coronary artery bypass grafting, CAD:
Coronary artery disease, CAG: Coronary arteriography,
CCU: Coronary care unit, CPK: Creatinine phosphokinase,
CVD: Cardiovascular disease, DM: Diabetes mellitus,
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Intensive care unit, LBBB: Left bundle branch block, LV:
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LVH: Left wventricular hypertrophy, LVSD: Left
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ventricular  systolic  dysfunction, MI: Myocardial
infarction, NSTEMI: Non-ST elevation myocardial
infarction, NSTEMI/UA: Non-ST elevation myocardial
infarction/ Unstable angina, STEMI: ST Elevation
Myocardial Infarction, UA: Unstable angina.
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