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ABSTRACT... Objective: To determine frequency of acute heart failure in patient undergoing thrombolysis for anterior wall MI.
Study Design: Cross-sectional study. Setting: Faisalabad Institute of Cardiology, Faisalabad. Period: July 2017 to December
2019. Material & Methods: After approval from hospital Ethical committee of Faisalabad institute of cardiology. Results: 150
patients with acute anterior wall myocardial infarction were recruited from the emergency department of Faisalabad institute
of cardiology. They were thrombolysed as per local protocol i.e 1.5 million units of Streptokinase intravenous with proper
monitoring. Then patients were evaluated for sign and symptoms of heart failure (as per operational definition) within 3
days of admission. Results: In our study, out of 150 cases, 51.33% (n=77) were between 25-50 years of the age whereas
48.67% (n=73) were between 51-70 years of age, mean+sd was calculated as 50.09+9.14 years, 46% (n=69) were male
whereas 54% (n=81) were females. Frequency of acute heart failure in patients undergoing thrombolysis for acute anterior
wall myocardial infarction was recorded in 16% (n=24). Conclusion: We concluded that the frequency of acute heart failure
is higher in patients undergoing thrombolysis for acute anterior wall myocardial infarction and needs to draw attention,
however, some other trials are required to validate our results.
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INTRODUCTION

Myocardial infarction as the name implies is the
death of muscles of heart called myocardium.
This death is irreversible and result of prolonged
ischemia due to lack of oxygen supply. It is very
common now-a-days in 3rd world countries
where statistics are still deficient but in developed
world like United States, approximately 1.5 million
patients develop myocardial infarction annually.™?

ST-segment elevation myocardial infarction
(STEMI), the most common form of myocardial
infarction followed by Non-ST segment myocardial
infarction (NSTEMI). Process of infarction starts
from endocardium as it has least blood supply
and maximum oxygen demand. This process
progresses and involves full thickness of the
myocardium.?

Anterior wall of heart has maximum contribution
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in contractility and ejection fraction. Its infarction
lead to worse prognosis than others walls of heart
generally because of left ventricular dysfunction
resulting from infarction. There is larger increase
in cardiac biomarkers indicating larger infarct size
thus there is greater reduction in left ventricular
ejection fraction.* This reduction in EF leads to
symptomatic heart failure acutely which is main
cause of hospitalizations in older patients in the
western world® and a leading cause of mortality.®
Prognosis of heart failure remains poor with
5-year mortality as high as around 50% even after
recent advancement in heart failure therapy in
last decade.5”

One study showed that the frequency of acute
heart failure was 12.8% in patients of anterior
myocardial infarction.® Another study showed
higher frequency (31.3%) of acute heart failure in
Ant. MI.° Data of acute heart failure in literature
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is less supportive of higher frequency but
results are controversial in literature as we see
much higher numbers in routine. It need some
careful management and preventive methods to
prevent acute heart failure related morbidity and
mortality. Also, no local evidence has been found
in literature which can help us in determining the
extent of problem in local population.

Rationale of this study is to find out the true picture
of the problem which will help us in planning
the preventive and management strategies for
prevention of acute heart failure in anterior wall
myocardial infarction patients.

MATERIAL & METHODS

This study was conducted at Faisalabad institute
of cardiology, from July 2017 to December 2019.
After approval from hospital Ethical committee of
Faisalabad institute of cardiology, 150 patients
were recruited from the emergency department of
Faisalabad institute of cardiology. Patients of age
25-70 years of either gender presenting with AWMI
were included in study and were thrombolysed.
Patients with advanced liver disease (cirrhosis of
liver on USG), kidney disease (creatinine>3mg/
dl or on hemodialysis), anemia (Hb<10g/dl),
undergoing primary PCI, with previous MI, CABG,
PCI (medical record), late for thrombolysis or
have contraindications for thrombolysis and with
valvular heart diseases (on medical record) were
excluded. They were thrombolysed as per local
protocol i.e 1.5 million units of Streptokinase
intravenous with proper monitoring. Then patients
were evaluated for sign and symptoms of heart
failure (as per operational definition) within 3
days of admission. All this information along with
demographic information including name, age,
gender, diabetes and hypertension was noted on
specially designed proforma. Data was analyzed
through in SPSS version 20. Quantitative variable
like age was presented as mean and standard
deviation. Qualitative variables like gender,
diabetes, hypertension and acute heart failure
was presented as frequency and percentage.
Data was stratified for gender, age, diabetes and
hypertension. Post stratification chi-square test
was applied. P-value< 0.05 was taken significant.

RESULTS

In this study, total 150 cases were enrolled
based on inclusion and exclusion criteria. Mean
and standard deviation was calculated for age
(50.09+9.14 years), they were broadly divided in
two groups with 1st group between 25-50 years
included 51.33% (n=77) patients and between
51-70 years of age, 48.67% (n=73) patients
were included. 46% (n=69) patients were male
whereas 54% (n=81) were females. Frequency
of diabetes mellitus was recorded in 50% (n=75)
of the cases whereas 32.67% (n=49) had
hypertension. Frequency of acute heart failure
in patients undergoing thrombolysis for anterior
wall myocardial infarction was recorded in 16%
(n=24) whereas 84% (n=126) had no findings of
the heart failure. In group 1 of age 25-50 years,
15.6% (n=12) had heart failure and in group Il
between 51-70 years of age, 16.4% (n=12) had
heart failure, with p value of 0.88. Proportion of
heart failure was almost similar between two
gender with 15.9% (n=11) in male and 16.05%
(n=13) in female gender with p value 1.25. It was
found in our study that non- diabetics had more
heart failure cases 20.3% (n=13) than diabetics
12.8% (n=11) with p value 0.21. Out of total
hypertensive patients, 18.4% (n=9) developed
heart failure. Those who were non hypertensive
also developed heart failure with frequency of
17.4% (n=15) with p value 0.58.

Age No. of Patients (%)
25-50 77 (51.33%)
51-70 73 (48.67%)
Gender
Male 69 (46%)
Female 81 (54%)
Heart Failure
Yes 24 (16%)
No 126 (84%)

Table-Il. Distribution of age, gender and presence of
Heart failure in AWMI

DISCUSSION

Acute anterior wall myocardial infarction (MI)
is generally regarded as having higher risk
compared with inferior wall MIl. The reported in-
hospital mortality rate ranges from 22% in the
pre-thrombolytic era to 7%-8% in the thrombolytic
era, which is about 50% more than anterior wall
MI.
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Characteristic No. of Patients Heart Failure P-Value
Age No
25-50 77 12 (15.6%) 65 (84.4%) 0.88
51-70 73 12 (16.44%) 61 (83.56%)
Gender
Male 69 11 (15.94%) 58 (84.06%) 125
Female 81 13 (16.05%) 68 (83.95%)
Diabetes Mellitus
Yes 75 (50%) 11 (12.8%) 75 (87.2%) 0.21
No 75 (50%) 13 (20.3%) 51 (79.7%)
Hypertension
Yes 49 (32.67%) 9 (18.4%) 40 (81.6%) 0.58
No 101 (67.33%) 15 (17.4%) 86 (82.4%)

Table-Il. Stratification for frequency of acute heart failure in anterior wall Mi

Literature show that the chances of acute heart
failure in patients of anterior wall myocardial
infarction are not so high. But results are
controversial in literature as we see much higher
numbers in routine. It needs careful management
and preventive methods to prevent acute heart
failure related morbidity and mortality. Also, no
local evidence has been found in literature which
can help us in determining the extent of problem
in local population.

We planned this study to find out the true picture
of the problem which will help us in planning
the preventive and management strategies for
prevention of acute heart failure in anterior wall
myocardial infarction patients.

In our study, out of 150 cases, 1st group of 25-50
years included 51.33% (n=77) patients whereas
48.67% (n=73) were between 51-70 years. Mean
and SD was 50.09+9.14 years. It included 46%
(n=69) male whereas 54% (n=81) were females.
Frequency of acute heart failure in patients
undergoing thrombolysis for acute anterior
wall myocardial infarction was recorded in 16%
(n=24).

The findings of our study were similar with a study
showing frequency of acute heart failure as 12.8%
in patients of anterior myocardial infarction.
Another study showed higher frequency of
acute heart failure i.e. 31.3% in patients of acute
myocardial infarction. These findings are higher
than our study.

HF in patients of Ml was first described by
Killip in the 1960s as an adverse prognostic
parameter.’® In patients with large infarctions and
multivessel disease, the chances of heart failure
are higher and mortality is higher in patients of
LV systolic dysfunction.'"'2 Before thrombolytic
era, the incidence of HF during admission after
ST-elevation myocardial infarction (STEMI)
was approximately 40%.'® After thrombolysis,
this incidence reduced significantly with HF in
approximately 3% of patients at presentation
and later on 17% develop during admission.'
Reperfusion with thrombolytics was associated
with preservation of LV systolic function and thus
long-term survival is improved.’® HF developing
during admission has adverse prognosis, with
approximately 5 fold higher 1-year mortality
rates.'®

With invention of primary PCI, the rates of heart
failure are further reduced. In an ltalian study
conducted between 1995 and 2005, out of
2089 MI patients who were treated with Primary
PCl, 17% had HF at presentation, but only 1%
developed new onset HF during the hospital
admission.'” Similarly, in HORIZONS-AMI cohort
analysis of 3602 patients treated with Primary
PCI, 8.0% of patients were in Killip class Il to klipp
class IV at presentation. On follow-up of 30 days,
only 4.6% of patients had developed Heart failure
as a disease entity rising to 5.1% at 2 years.™

These studies are not comparable directly. They
reflect selected trial with a short duration of follow-
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up and heart failure diagnosis is also based on
different parameters. Between 1979 and 1994,
1537 patients with an index MI were identified in
Olmsted County in thrombolytic era in the late
1980s.' In 5-year study period, the incidence of
HF decreased from 40% to 33%. In another study
of 2596 MI patients, there was increasing use of
primary PCl. There was decreased risk of both
early (0-7 d; HR = 0.67, 95%Cl: 0.54-0.85) and
late (8 d-5 years; HR = 0.63, 95%Cl: 0.45-0.88)
HF.2° It was also found that mortality was higher in
early onset heart failure than late onset HF.2!

A reduction in HF after MI has also been seen
in other studies. In 2.8 million hospitalizations
in Ml patients between 1998-2010, there was a
reduction in the incidence of HF hospitalization
from 16 to 14 per 100 person-years.?? In a Danish
study, the incidence of HF reduced from 24% to
20% as there was an increase in PCl from 2.5%
to 38% between 1997 and 2010. In Western
Australia at 90 days, between 1996 and 2007,
there was a reduction in the prevalence of HF
from 28% to 17%. In In SWEDEHEART registry of
1998 patients between 1996 and 2008 who were
admitted with MI, there was significant reduction
in the incidence of clinical HF from 46% to 28%
due to increasing use of primary PCI. In absence
of local evidence, our findings are primary and
needs to be verified through some other trials.

CONCLUSION

We concluded that the frequency of acute
heart failure is higher in patients undergoing
thrombolysis for acute anterior wall myocardial
infarction and needs to draw attention, however,
some other trials are required to validate our
results.

Copyright© 15 Mar, 2022.

REFERENCES

1. Amsterdam EA, Wenger NK, Brindis RG, Casey DE,
Ganiats TG, Holmes DR, et al. 2014 AHA/ACC guideline
for the management of patients with non-ST-elevation
acute coronary syndromes: Executive summary:
A report of the American College of Cardiology/
American Heart Association Task Force on Practice
Guidelines. Circulation 2014; 130(25):2354-94.

10.

11.

12.

Levine GN, Bates ER, Bittl JA, Brindis RG, Fihn SD,
Fleisher LA, et al. 2016 ACC/AHA Guideline focused
update on duration of dual antiplatelet therapy in
patients with coronary artery disease: A report
of the American college of Cardiology/American
heart association task force on clinical practice
guidelines: An Update of the 2011. Circulation 2016;
134(10):e123-e55.

Coughlin  RM. Attacking anterior-wall myocardial
infarction in time. 2010 [cited 2017]; Available from:
https://www.americannursetoday.com/attacking-
anterior-wall-myocardial-infarction-in-time-2/.

Wang B, Han Y-L, Li Y, Jing Q-M, Wang S-L, Ma Y-Y, et al.
Coronary collateral circulation: Effects on outcomes
of acute anterior myocardial infarction after primary
percutaneous coronary intervention. Journal of
geriatric cardiology: JGC 2011; 8(2):93.

Maggioni AP, Dahlstrdbm U, Filippatos G, Chioncel
O, Crespo Leiro M, Drozdz J, et al. Heart Failure
Association of the European Society of Cardiology
(HFA). EURObservational Research Programme:
Regional differences and 1-year follow-up results of
the Heart Failure Pilot Survey (ESC-HF Pilot). Eur J
Heart Fail 2013; 15(7):808-17.

Filipe MD, Meijers WC, van der Velde AR, de Boer RA.
Galectin-3 and heart failure: Prognosis, prediction
& clinical utility. Clinica chimica acta. 2015 Mar 30;
443:48-56.

Haddad H, Mielniczuk L, Davies RA. Recent advances
in the management of chronic heart failure. Curr Opin
Cardiol Mar 2012; 27(2):161-8.

Jim M, Chan A, Tse H, Lau C. Predictors of in-
hospital outcome after acute inferior wall myocardial
infarction. Singapore medical journal 2009; 50(10):956.

Gupta T, Harikrishnan P, Kolte D, Khera S, Aronow WS,
Mujib M, etal. Outcomes of acute myocardial infarction
in patients with hypertrophic cardiomyopathy. The
American journal of medicine 2015; 128(8):879-87.

Killip T, Kimball JT. Treatment of myocardial infarction
in a coronary care unit. A two year experience with 250
patients. Am J Cardiol. 1967; 20:457-464.

Sanz G, Castaner A, Betriu A, Magrifa J, Roig E, Coll S,
Paré JC, Navarro-Lopez F. Determinants of prognosis
in survivors of myocardial infarction: A prospective
clinical angiographic study. N Engl J Med. 1982;
306:1065-1070.

Risk stratification and survival after myocardial
infarction. N Engl J Med. 1983; 309:331-6.

738

Professional Med J 2022;29(06):735-739.



Acute Heart Failure

5

13.

14.

15.

16.

17.

Spencer FA, Meyer TE, Goldberg RJ, Yarzebski J,
Hatton M, Lessard D, Gore JM. Twenty year trends
(1975-1995) in the incidence, in-hospital and long-
term death rates associated with heart failure
complicating acute myocardial infarction: A
community-wide perspective. J Am Coll Cardiol. 1999;
34:1378-87.

Hasdai D, Topol EJ, Kilaru R, Battler A, Harrington RA,
Vahanian A, et al. Frequency, patient characteristics,
and outcomes of mild-to-moderate heart failure
complicating ST-segment elevation acute myocardial
infarction: Lessons from 4 international fibrinolytic
therapy trials. Am Heart J. 2003; 145:73-9.

Sheehan FH, Doerr R, Schmidt WG, Bolson EL, Uebis
R, von Essen R, Effert S, Dodge HT. Early recovery of
left ventricular function after thrombolytic therapy
for acute myocardial infarction: An important
determinant of survival. J Am Coll Cardiol. 1988;
12:289-300.

O’Connor CM, Hathaway WR, Bates ER, Leimberger
JD, Sigmon KN, Kereiakes DJ, et al. Clinical
characteristics and long-term outcome of patients
in whom congestive heart failure develops after
thrombolytic therapy for acute myocardial infarction:
Development of a predictive model. Am Heart J. 1997;
133:663-73.

Santoro GM, Carrabba N, Migliorini A, Parodi G,
Valenti R. Acute heart failure in patients with
acute myocardial infarction treated with primary
percutaneous coronary intervention. Eur J Heart Fail.
2008; 10:780-5.

18.

19.

20.

21.

22.

Kelly DJ, Gershlick T, Witzenbichler B, Guagliumi G,
Fahy M, Dangas G, Mehran R, Stone GW. Incidence and
predictors of heart failure following percutaneous
coronary intervention in ST-segment elevation
myocardial infarction: The HORIZONS-AMI trial. Am
Heart J 2011; 162:663-70.

Hellermann JP, Goraya TY, Jacobsen SJ, Weston SA,
Reeder GS, Gersh BJ, Redfield MM, Rodeheffer RJ,
Yawn BP, Roger VL. Incidence of heart failure after
myocardial infarction: is it changing over time? Am
J Epidemiol. 2003; 157:1101-7.

Hellermann JP, Goraya TY, Jacobsen SJ, Weston SA,
Reeder GS, Gersh BJ, Redfield MM, Rodeheffer RJ,
Yawn BP, Roger VL. Incidence of heart failure afte75.
Gerber Y, Weston SA, Berardi C, McNallan SM, Jiang R,
Redfield MM, Roger VL. Contemporary trends in heart
failure with reduced and preserved ejection fraction
after myocardial infarction: A community study. Am J
Epidemiol. 2013; 178:1272-80. r myocardial infarction:
is it changing over time? Am J Epidemiol. 2003;
157:1101-7.

Gerber Y, Weston SA, Enriquez-Sarano M, Berardi
C, Chamberlain AM, Manemann SM, et al. Mortality
associated with heart failure after myocardial
infarction: A contemporary community perspective.
Circ Heart Fail 2016; 9:e002460.

Chen J, Hsieh AF, Dharmarajan K, Masoudi FA,
Krumholz HM. National trends in heart failure
hospitalization after acute myocardial infarction for
Medicare beneficiaries: 1998-2010. Circulation. 2013;
128:2577-84.

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name

1 Muhammad Ghayas 1st Author
2 Rehan Riaz 2nd Author
3 Naeem Hameed 3rd Author
4 Shahid Abbas 4th Author
5 Asadullah 5th Author

Contribution to the paper

Author(s) Signature
8
v
12

\o
—

s

Professional Med J 2022;29(06):735-739.

739



