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Objectives: To estimate the rates of symptomatic respiratory, gastrointestinal and urinary
infections in patients hospitalized with acute heart failure and to describe the clinical
characteristics of these patients.

Methodology: A cross sectional study was conducted in a large tertiary care cardiology hospital
and patients hospitalized due to non-infective causes of heart failure were invited to participate.
Trained research assistants collected data using a semi-structured questionnaire. Patients’
medical records were also reviewed.

Results: A total of 335 patients were recruited in the study and of them around two thirds
(65.7%, 220/335) had the first-time heart failure and one third (34.5%, 115/335) had recurrent
heart failure. Acute myocardial infarction rate was significantly higher in first-time heart failure
patients, compared to recurrent heart failure patients (p value <0.001). Among all heart failure
cases, 140 (41.8%) had symptoms of respiratory infections, 36 (10.7%) had symptoms of
diarrhoea, 32 (9.5%) had symptoms of urinary infection, 77 (23.0%) had influenza like illness
and 81 (24.2%) had fever during last 2 weeks. Rates of symptomatic respiratory infection,
influenza like illness and fever were consistently higher in first-time heart failure patients,
however, only respiratory infection during last week was significantly associated with first-
time acute heart failure (OR 1.68, 95% ClI, 1.02-2.77).

Conclusion: This study showed high rates of respiratory and other symptomatic infections in
acute heart failure patients. Like other precipitating factors, infections may trigger acute heart
failure directly in elderly people. Elderly people should use influenza vaccines to protect from
influenza and influenza like illness.
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INTRODUCTION

Acute heart failure (AHF) is a clinical syndrome and
one of the major causes of emergencies and
hospitalization in elderly patients.! According to a
global burden of disease study, an estimated 40
million cases of heart failure were reported in 2015,
leading to 4.2 million years lived with disability
(YLDs).2 Around two third case (68.7%) of heart
failure were due to ischaemic heart disease, chronic
obstructive pulmonary diseases (COPD), hypertensive
heart disease, and rheumatic heart disease. Initial
diagnosis of AHF is generally based on signs and
symptoms of abnormal cardiac function, with or
without previous heart disease. Based on left
ventricular  ejection  fraction (LVEF) on
echocardiography, AHF is generally classified into
either heart failure associated with a reduced LVEF
below 50% (HFrEF) or heart failure associated with a
preserved LVEF of 50% or higher (HFpEF).®

Many precipitating factors cause pathophysiological
changes and increase in fluid retention, which increase
the risk of AHF.! Common factors include
uncontrolled hypertension, acute cardiac
ischemia/myocardial infarction, arrhythmias,
systemic infections (respiratory, urinary, etc.) and
development of comorbidities (e.g. anaemia,
hypothyroidism, renal failure, etc.).* These
precipitating factors should be identified early since
they may have an impact on prognosis after an AHF
decompensation. Though infections are reported one
of precipitating factors of ACH, the data is limited on
type and nature of infections leading to AHF.> The
frequency of infections reported among AHF cases
range from 6% in patients admitted in a cardiology
department® to 58% in patients admitted in internal
medicine wards.® According to a Spanish study,
respiratory infections were one of the leading factors
associated with decompensation of heart failure in
patients over 70 years of age (21.2%), both in internal

http://www. pakheartjournal.com

253


https://doi.org/10.47144/phj.v55i3.2182

Pak Heart J 2022;55(03)

medicine and emergency services.” Community-
acquired pneumonia (CAP) is one of the leading
causes of morbidity and mortality globally and may
trigger acute cardiac events, including AHF.8 Recent
data suggest that COVID-19 infection can cause or
exacerbate  heart  failure  through  different
mechanisms.®

Morbidity and mortality due to AHF is also reported
to be higher during the winter seasons, particularly in
the elderly. According to a study approximately one-
fifth of the winter excess in admissions due to AHF is
attributable to respiratory diseases.’® More cases of
AHF are admitted during the influenza season than in
the non-influenza season.!

Ischemic heart diseases are among the major
contributors of global mortality and morbidity. Many
studies have shown a relationship between acute
respiratory infection (ARI) and ischemic heart
diseases, such as acute myocardial infarction (AMI).1?
Influenza is associated with AMI in many studies and
cardiovascular incidents are reported to be increased
during the influenza seasons.  Similarly, lower
respiratory tract infections (e.g. pneumonia) and
urinary tract infections (UTIs) were associated with
AMI in some studies.**4

The main aim of this study was to estimate
symptomatic infection rates among patients with
AHF. Secondary objective was to describe the clinical
characteristics of patients hospitalized with AHF in a
large tertiary care cardiology hospital.

METHODOLOGY

A cross sectional study was conducted in a large
tertiary care cardiology hospital in Karachi Pakistan
from November 2018 to February 2019.The selected
hospital provides services to a large and diverse
population, including around 400,000 outpatients,
200,000 emergency cases and 37,000 inpatients every
year. All patients aged >18 years, hospitalized due to
AHF, were invited to participate in the study. AHF
was diagnosed according to the following criteria;® 1)
Heart failure with reduced ejection fraction (HFrEF):
Symptoms with or without signs of heart failure and
LVEF <50%, 2) Heart failure with preserved ejection
fraction (HFpEF): Symptoms with or without signs of
heart failure and LVEF >50% and objective evidence
of relevant structural heart disease (LV hypertrophy,
left atrial enlargement) or diastolic dysfunction, with
high filling pressure demonstrated by
echocardiography.

We included patients presenting for the first time with
typical symptoms and signs of heart failure (de novo

AHF) and patients with worsening of their pre-existing
cardiac condition (acute decompensated heart failure).
We only included cases presented with following non-
infective causes of heart failure in this studyl) acute
myocardial infarctions (AMI), 2) old myocardial
infarctions who present with heart failure, 3) valvular
heart diseases, 4) congenital heart diseases, and, 5)
cardiac arrhythmias. Patients with endocarditis,
myocarditis and other infectious causes of acute heart
failure were not included in the study.

Diagnosis of AMI was based on combination of the
following clinical inclusion criteria; a) ischemic
symptoms: chest or arm pain, nausea/vomiting,
sweating, shortness of breath AND electrocardiogram
findings (ST segment elevation or depression,
Pathological Q waves) OR change in blood level of
cardiac biomarkers (Typical rise and gradual fall in
Troponin orMore rapid rise and fall in Creatine Kinase
MB (CK-MB)).

We excluded patients admitted with chronic cardiac
ilinesses, chronic liver or renal impairment,
malignancy or autoimmune disorders and patients
with infective cause of heart failure such as
cardiomyopathy and myocarditis.

Trained research assistants collected data from
emergency and inpatient wards, using a semi-
structured questionnaire. Every morning, they
reviewed admission records of the emergency
department to locate potential participants who meet
the study criteria. Research assistants also visited the
wards where cardiology patients were admitted. Once
a potential participant was identified, they reviewed
the hospital records and consulti with the attending
physicians to confirm the diagnosis. Once confirmed,
the research assistants further assessed the patients to
ensure that the patients did not have any exclusion
criteria.

After enrolment and informed consent, patients were
interviewed face to face to record epidemiological and
clinical data, including socio-demography, physical
health, smoking, alcohol, dietary patterns, history past
illnesses and vaccine/ drug intake, and symptoms of
respiratory, gastrointestinal and urinary infections
during last few weeks. Questionnaire was translated
into local language (Urdu).

Some data were also collected from patients’ medical
records, such as details about current heart disease,
physical exam, laboratory tests and treatment
provided. We only recorded results of laboratory tests
routinely done in the hospitals, and did not collect
specimens/samples for laboratory analysis.
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The main outcome measures were; 1) symptoms of
respiratory illness, defined as two or more respiratory
symptoms (cough, nasal congestion, runny nose, sore
throat or sneezes) or one respiratory symptom and a
systemic symptom (chill, lethargy, loss of appetite,
abdominal pain, muscle or joint aches); 2) Symptoms
of diarrhoea, defined as passage of three or more loose
or liquid stools per day (or more frequent passage than
is normal for the individual), with or without fever and
passage of blood in stool, and 3) Symptoms of urinary
tract infections, defined as pain during urination or
blood in urine. Secondary outcomes were 4) influenza
like illness (ILI), defined as fever >38°C plus one
respiratory symptom, and 5) fever only. Data were
collected on symptoms of these infections during the
last 2 weeks and during the last one week (including
current symptoms).

Categorical variables were presented as counts and
percentages, while continuous variables were
expressed as means and standard deviation.
Characteristics of “first” and “recurrent” heart failure
cases were compared. Then characteristics of “AMI
patients” were compared with all “other patients”
admitted with heart failure during the study period due
to valvular heart diseases, congenital heart diseases,
arrhythmias and old myocardial infarctions. Rates of
symptomatic infections were calculated in various
patients’ groups. Rates were calculated during the last
2 weeks, during the last one week (including current
symptoms) and current symptoms only. Finally, Odds
Ratios (ORs) were calculated to estimate the
difference in the rates of symptomatic infections
among patients with “first” and “recurrent” AHF cases
and patients with AMI and other causes of acute heart
failure. Data were entered and analyzed in SPSS
version 26.

Assuming 30% infection rate among AHF patients,®
the required sample size was 225 participants, with
0.05 alpha and 6% margin of error.

Ethics approval was obtained from University of New
South Wale Human Research Ethics Committee
(Approval number HC180565) and Ethics Committee
of National Institute of Cardiovascular Diseases
Karachi Pakistan (Ref number ERC-20/2018).

RESULTS

We recruited 335 patients in this study and of them 200
(60%) were male, 32 (10%) were smokers, 219
(65.4%) lived in urban areas, 141 (42.2%) had
diabetes, 196 (58.5%) had hypertension, 65 (20.2%)
had high cholesterol and 100 (30%) had any other
illness. Mean age of participants was 56.7 years
(SD13.9). Only 9 participants (2.7%) had been doing

exercise regularly and one (0.3%) had received
influenza vaccine during the study season. Of the total
335 cases, around two thirds (65.7%, 220/335) had
first-time heart failure and one third (34.5%, 115/335)
had recurrent heart failure.

Table 1 shows sociodemographic characteristics,
precipitating factors and clinical presentation of first-
time heart failure patients and recurrent heart failure
patients. Compared to recurrent heart failure patients,
the first-time heart failure patients were older
(p=0.015), more likely to live in urban areas
(p<0.001), more likely to be hypertensive (p<001) and
less likely to have other medical illnesses (p=0.042).
AMI was the main precipitating factor for acute heart
failure; however the rate of AMI was significantly
higher in first-time heart failure patients, compared to
recurrent heart failure patients (p<0.001). ST-
Elevation Myocardial Infarction (STEMI) was also
higher in first-time heart failure patients, compared to
recurrent heart failure patients (p=0.004). Mean
systolic BP was slightly higher in first-time heart
failure patients compared to recurrent heart failure
patients, however the difference was not statically
significant (p=0.272). Other sociodemographic and
clinical characteristics were similar between first-time
heart failure patients and recurrent heart failure
patients.

Table 1: Characteristics of first and recurrent cases
admitted with acute heart failure (AHF)
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First-time Recurrent P

heart failure | heart failure | value
Total (N) 220 115 -
Gender
Female 90 (40.9%) 45 (39.1%) 0.815
Male 130 (59.1%) 70 (60.9%) )
Age (years)
Mean and SD | 58+129 [ 541+155 [ 0.015
Education
No education/ 95 (432%) | 52 (45.2%)
primary 0.729
ﬁfgﬁ:rdary and 125 (56.8%) | 63 (54.8%)
Occupation
Employed 159 (72.3%) | 91 (79.1%) 0471
Unemployed 61 (27.7%) 24 (20.9%) '
Location
Rural 44 (21.1%) 71(56.8%) [ _o 01
Urban 169 (78.9%) | 54 (43.2%) '
Exercise daily
Yes 4 (1.8%) 5 (4.3%) 0.284
No 216 (98.2%) | 110 (95.7%) :
Smoking
No/ former 20 (9.1%) 12 (10.4%) 0.699
Current 200 (90.9%) | 103 (89.6%) )
Co-morbidities
Diabetes 94 (42.7%) 47 (41.2%) 0.816
Hypertension 146 (66.4%) 50 (43.5%) <0.001
High cholesterol 41 (19.4%) 24 (21.8%) 0.661
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{Tlrr‘%s‘;tffr 58 (26.4%) | 42 (37.2%) | 0.044
Flu vaccine in 2018

Yes 0 (0%) 1 (0.9%) 0.349
No** 213 (100%) | 113 (99.1%) :
Causes of AHF

AMI 160 (72.7%) | 50 (43.5%)

Old M1 24 (10.9%) | 32 (27.8%)

;/.a"’“'ar heart 23(105%) | 29 (25.2%)

Isease _ <0.001
dC_ongenltal heart 3 (1.4%) 1(0.9%)

Isease

;?L(illt?]cmias 10 (4.5%) 3 (2.6%)

Type of MI

STEMI=*** 48 (30%) 5 (10%) 0.005
Non STEMI 112 (70%) 45 (90%) :

LF function

<40% 129 (58.6%) | 74 (64.3%)

40-49% 34(155%) | 12(10.4%) | 0.405
> 50% 57 (25.9%) | 29 (25.2%)

?geDa;” SYSCBP | 1051979 | 121+312 | 0272

* Non AMI include old myocardial infarction, valvular heart
disease, congenital heart disease and cardiac arrhythmias, **
kidney diseases, liver diseases, asthma, COPD, TB, allergy or
cancer, *** Missing data, **** ST-Elevation Myocardial Infarction
(STEMI)

Table 2 shows sociodemographic characteristics,
precipitating factors and clinical presentation in heart
failure patients with and without AMI. Compared to
heart failure patients without AMI, patients with AMI
were older (p<0.001), more likely to live in urban
areas (p<0.001), more likely to have diabetes
(p=0.010), hypertension (p<001) and high cholesterol
(p=0.020) and less likely to have other medical
illnesses (p<0.001). In most cases, AMI patients
presented with first time heart failure (p<0.001) and
had low LF function <50% (p<0.012). Other
sociodemographic and clinical characteristics were
similar between AHF cases with and without AMI.

Table 2: Characteristics of acute myocardial
infarction (AMI) and other patient admitted with
acute heart failure

Heart Heart
failure with failure with | P value

AMI Non-AMI*
Total (N) 210 125 -
Gender
Female 82 (39%) 53 (42.4%) 0546
Male 128 (61%) 72 (57.6%) :
Age (years)
Mean and SD [ 595+109 [ 519+17.1 [ <0.001
Education
No education/ 95 (45.2%) | 52 (41.6%)
primary 0570
ﬁie;ﬁe”rdary and 115 (54.8%) | 73 (58.4%)
Occupation
Employed 157 (74.8%) | 93(74.4%) [ o000
Unemployed 53 (25.2%) 32 (26.5%) )
Location

Rural 44 (211%) [ 71(56.8%) [ o0
Urban 165 (78.9%) 54 (43.2%) '
Exercise daily

Yes 6 (2.9% 3(2.4%

No 204((97.13@ 122((97.62/0) >0.999
Smoking

Current 23 (11%) 9 (7.2%) 0370
No/ former 187 (89%) 116 (92.8%) )
Co-morbidities

Diabetes 77 (36.7%) 28 (23%) 0.010
Hypertension 147 (70%) 49 (32.9%) <0.001
High cholesterol 49 (24.3%) 16 (13.4%) 0.022
iA”rr?és‘;Tfr 50 (23.8%) | 50(40.7%) | 0.002
Flu vaccine in 2018

Yes 0 (0%) 1 (0.8%) 0370
No*** 206 (100%) 120 (99.2%) '
Heart failure

Recurrent 50 (23.8%) 65 (52%) <0.001
First 160 (76.2%) 60 (48%) '

LF function

<40% 127 (60.5%) 76 (60.8%)

40-49% 37 (17.6%) 9 (7.2%) 0.010
>50% 46 (21.9%) 40 (32%)

Type of MI

STEMI 53 (25.2%) -

Non-STEMI 157 (74.8%) - )
?gle;;” SyStOlicBP | 1974985 | 1184201 | <0.05

*Non AMI include old myocardial infarction, valvular heart
disease, congenital heart disease and cardiac arrhythmias, **
kidney diseases, liver diseases, asthma, COPD, TB, allergy or
cancer, *** Missing data, **** ST-Elevation Myocardial Infarction
(STEMI)

Among all AHF cases, 140 (41.8%) had symptoms of
respiratory infections, 36 (10.7%) had symptoms of
diarrhoea, 32 (9.5%) had urinary symptoms and 168
(50.1%) had symptoms of any infection two week
prior to the admission. ILI and fever were reported in
77 (23.0%) and 81 (24.2%) acute heart failure cases
respectively during the last 2 weeks. Similarly, among
AHF cases, 112 (33.4%) had symptoms of respiratory
infections, 19 (5.7%) had symptoms of diarrhoea, 26
(7.8%) had urinary symptoms and 137 (40.9%) had
symptoms of any infection one week prior to the
admission. ILI and fever were reported in 58 (17.3%)
and 37 (11%) AHF cases respectively during the last 1
week. Generally, rates of symptomatic respiratory
infection, ILI and fever were reported to be higher
after first-time heart failure, compared to recurrent
heart failure.

Rate of respiratory infection during last week was
significantly higher among first-time acute heart
failure patients, compared to recurrent heart failure
patients (OR 1.68, 95% ClI, 1.02-2.77). ILI and fever
rates were also consistently higher among first time
acute heart failure patients in all three periods (current,
within 1 week and within 2 weeks), however
differences were not statistically significant (Table 3).
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Table 3: Various types of infections and acute heart
failure

First-time Recurrent (95((?):(:')
Total (N) 220 115 -
Infection symptoms (currently)
Respiratory 186% (41 | 17.4%20) | ) 610'?396)
Gentro- 0.91
intestinal 32%6(1) | 35% () | (425318)
Urinary 55%(12) | 52%6) | 31£§?2587)
Any infection 24.1% (53) | 22.6% (26) © 614019 85)
LI 95%21) | 78%O) | e 1)
Fever 10% @) | 9%y | 419'?2525)
Infection symptoms (during last 1 week)
Respiratory 37.3% (62 | 261%(0) | 012'?2877)
Gentro- 0 o 0.89
intestinal 5.5% (12) 6.1% (7) (0.34-2.33)
Urinary 73%(6) | 87%0) | g 306?1288)
Any infection 43.6% (96) | 35.7% (41) © 818420 22)
LI 19.0% (42) | 1389%(6) | 718'f‘2673)
Fever 10.9% (24) 11.3% (13) © 719'?1130)
Infection symptoms (during last 2 week)
Respiratory 45% (99) 35.7% (41) © 913428 35)
Gentro- 1.21
intestinal 11.4% (25) 9.6% (11) (0.57-2.56)
Urinary 05% (1) | 96% (1) | ey 5
Any infection 53.2% (117) | 44.3% (51) © 91;12224)
LI 25% (55) | 191%(22) | by )
Fever 25.5% (56) 21.7% (25) © 712'_22310)

Rates of respiratory infections were reported to be
higher among AMI patients compared to all other
patients during all three periods, however the
differences were not statistically significant (Table 4).
No other infections were significantly associated with
AMI in our dataset.

Table 4: Various types of infections and acute
myocardial infarction

Acute myocardial
infarction OR (95%Cl)

Yes No
Total (N) 210 125 -
Infection symptoms (currently
Respiratory 19.5% (41) 16% (20) © 711227 29)
Gentro- 1.04
intestinal 33%(7) | 32%(4) | (530364
Urinary 38%©) | 10 | 24 19

Any infection 23.3% (49) 24% (30) © 507916 62)
ILI 8.6% (18) | 9.6% (12) © 411'?1890)
Fever 0%(9) | 12%9) | ey 63
Infection symptoms (during last 1 week)
Respiratory 36.2% (76) | 28.8% (36) © 817420 26)
Gentro- 0.81
intestinal 526(11) | 64% @) | (335507
Urinary 67%(14) | 96%(12) | o 50)
Any infection 41.9% (88) | 39.2% (49) © 711'_112 76)
ILI 17.6% (37) | 16.8% (21) © 519'?1691)
Fever 10% @D | 128%(19) | 3%'_71651)
Infection symptoms (during last 2 week)
Respiratory 45.2% (95) 36% (45) © 913427 31)
Gentro- 0.72
intestinal 9.5% (20) | 12.8% (16) (0.36-1.44)
Urinary 9% (19) 10.4% (13) © 401816 80)
o 52.4% . 127
Any infection (110) 46.4% (58) (0.81-1.98)
Ll 22.3% (49) | 224%@8) | 612'?1579)
Fever 243% (6D | 2%(0) | 610'?1270)

DISCUSSION

In this study we found high rates of symptomatic
infections in patients admitted to hospital due to heart
failure. Among the total heart failure cases, more than
half had infection symptoms within the past two weeks
and around a quarter had symptoms of current
infections. However, a causal link between infections
and heart failure cannot be established due to
descriptive study design and small sample size. High
infection symptoms in heart failure cases (particularly
those with AMI) should be investigated further with
large scale case control studies using laboratory
confirmed diagnosis methods.

Most of the previous studies examined association
between infections and acute heart failure
exacerbations. Daering et al examined data of 1880
patients to examine the relationship of influenza
infection and acute heart failure exacerbations.*® There
was no statistically significant difference amongst the
rate of heart failure exacerbations between influenza
positive and influenza negative cases. A study in
Brazil showed an association of infection with
decompensated heart failure in 45.8% of the patients.
The study also reported high mortality in that group.'®
We did not study acute heart failure exacerbations;
however rate of respiratory infections during last week
was significantly higher among first-time acute heart
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failure patients, compared to recurrent heart failure
patients.

Around two thirds of total AHF cases in this study
were admitted due to AMI. 45% of AMI cases had
respiratory infections during the past 2 weeks, while
36% had respiratory infections during the last one
week. Previous studies also reported high rates of
respiratory and other infections in patients with AMI.
Smeeth et al conducted a study in the UK to estimate
the risks of AMI and stroke after common
vaccinations and naturally occurring infections.'® The
results showed that acute lower respiratory tract
infections and urinary tract infections were associated
with a transient increase in the risk of AMI. A case
control study in similar setting showed that the risk of
respiratory infection increased three times during the
10 days before the myocardial infarction but no
significant association with urinary tract infection was
reported.

As reported in other studies, respiratory infections
were among the leading causes of infections in cardiac
patients. Although the risk of myocardial infarction
with serologically identified influenza is less evident,
the risk of influenza like illness is reported to be higher
in AMI cases. This could be due to various factors, but
an increase in the respiratory infections in winter
months could be a possible causal link. Although the
risk of AMI with serologically defined influenza is
less evident, the risk of influenza like illness is
reported to be higher in MI cases. A meta-analysis
suggested that influenza-like illness is associated with
a twofold increase in MI.Y Therefore, influenza
vaccine can protect serious illness in these cases and
can reduces the risk of hospitalizations due to AHF.8
WHO also strongly recommend immunizing elderly
people against pneumococcus and influenza. In this
study only one participant was vaccinated against
influenza. Influenza vaccination rates in this cohort
should be improved. Some risk factors for AMI in this
study were age, diabetes, hypertension, high
cholesterol and presence of pre-existing illness, such
as kidney diseases, liver diseases, asthma, COPD, TB,
allergy or cancer. Previous studies in Pakistan
identified hypertension, high cholesterol, lack of
physical activity, smoking and diabetes are risk factors
for developing AMI.2° However, no study in Pakistan
examined the rates of infections in AMI and other
patients admitted with AHF. In Pakistan influenza
season is during November to March every year, with
a peak in December while in summer, sporadic
influenza cases are detected. Death from
cardiovascular diseases, particularly AMI, is more
during winter than summer.2°

Researchers suggest that the effect of infections on
cardiovascular risk may be generic and is not linked to
specific types of infection.® Large scale studies also
show an increased risk of ischemic stroke (relative risk
1.30; P=0.007), myocardial infarction (relative risk
1.56, P<0.001), and vascular death (relative risk 1.51;
P<0.001), among patients with high leukocyte count
(>8.2x10(9)/L), compared to patients with low counts
at baseline (<5.9x10(9)/L).?* Inflammation contributes
to both initiation and progression of atherosclerosis,
and to acute rupture of atherosclerotic plaques with
superimposed thrombus formation. Studies show that
inflammatory markers, such as fibrinogen, C-reactive
protein (CRP), and albumin and leukocyte count,
predict first-time ischemic events.??

Infections may increase the risk of AHF in patients
with pre-existing heart diseases through the several
pathophysiological mechanisms, including delayed
diastolic filling due to fever associated tachycardia,
increases right ventricular afterload due to hypoxemia
associated with severe respiratory infections and the
inflammation of cardiac muscles due to infections.! A
large cohort study showed that AHF triggered by
infections may result in higher death rates, but the risk
was not significant after adjustment for confounding
factors. Authors concluded that the patient
characteristics and severity of the AHF episode are
likely to be more important determinants of mortality
than the infection itself.? In this study long term
mortality data was not available.

This study has limitations. We collected self-reported
data on infection symptoms, which is subject to recall
bias. All infectious cases should ideally be laboratory
confirmed. Moreover, causality cannot be established
due to cross-sectional study. Large scale studies
should be conducted to examine the association
between laboratory confirmed infections and heart
failure.

CONCLUSION

To our knowledge this was the first study in Pakistan
to estimate rates of infections among AHF cases. We
reported very high rates of symptomatic infection
among AHF cases, however, we could not establish a
causal link. Large scale cohort or record linkage
studies should be conducted to examine association of
infections and risk of acute heart failure. Influenza
vaccine uptake was very low in our cohort, so vaccines
should be offered to elderly people, particularly those
with pre-existing heart conditions.
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