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Introduction
Swine flu H1N1 is a novel strain of Influenza A virus that is evolved 

by genetic reassortment and its infection in human being can lead 
to varying degree of respiratory infections ranging from mild flu to 
severe and life-threatening pneumonia, bronchitis, acute respiratory 
distress syndrome with high mortality [1].

Epidemiologic studies have noted an increase in cardiovascular 
deaths during influenza epidemics indicating that cardiovascular 
complications of influenza infection, including exacerbation of heart 
failure, acute ischemic heart disease, and less often acute myocarditis, 
are important contributors to morbidity and mortality during 
influenza infection. This effect was observed in both genders at all 
age groups [2].

A study in the United States has previously estimated that influenza 
causes up to 92000 deaths per year by triggering Acute Myocardial 
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Infarction (AMI) [3]. The first 3-5 days within influenza infection is 
the highest risk time for AMI and it may be missed as findings of 
dyspnea, chest pain, fever and leukocytosis are considered related 
to pneumonia alone [4]. Swine flu is primarily considered as 
respiratory system disease although there have been case reports of 
acute cardiovascular events during the course of swine flu [5-14].
Therefore this prospective study was planned to evaluate burden of 
cardiovascular involvement in hospitalized cases of swine flu and its 
significance on clinical course and outcome. We also evaluated impact 
of pre-existing cardiovascular disease (PCVD) on clinical course of 
swine flu.

Materials and Methods
This prospective cross-sectional study was carried out in the 

Department of Medicine, Sardar Patel Medical College & Associated 
Group of Hospitals, Bikaner. There was a sudden increase in the cases 
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Abstract
Introduction: Swine flu primarily affects respiratory system but there are case reports on involvement of cardiovascular system.

Materials and Methods: A total of 79 cases of swine flu confirmed by RT-PCR admitted in tertiary care hospital were studied. Cardiovascular 
involvement was evaluated by clinical history and examination, Standard 12 lead ECG, Chest X-Ray, CPK-MB, NT-proBNP and Troponin I. Other 
laboratory investigations like complete blood count, renal function test, liver function test, blood sugar, CRP titre, and ABG were also done. All 
patients were treated as per WHO guidelines and followed-up during hospital stay.

Results: There were 35 (44.3%) males (mean age 52.89 ± 17.7 and 44 (55.7%) females (mean age 47.36 ± 16.79). 49 Cases belong to category C 
and 15 cases each in category B1 and B2. 13 cases (16.46%) had one or more underlying pre-existing cardiovascular disease (PCVD). Cardiovascular 
manifestations at the time of admission were breathlessness (72.2%), chest pain (28.8%), palpitation (16.5%), presyncope (10.1%), syncope (7.6%) 
and giddiness (5.1%). ECG manifestation were prolonged QTc interval, RBBB, LBBB, AF, 1ST degree AV block and ST segment elevation. Evaluation 
of various cardiac biomarker shows involvement of cardiovascular system in 65.8% of the cases where at least one of the markers (Trop I, NT-pro 
BNP, CPK-MB) was elevated. 16 cases (20.2%) required mechanical respiratory support out of which 15 cases (93.8%) had evidence of cardiovascular 
involvement. Overall mortality was 8.9% (7 cases died) and all of them were having cardiovascular involvement. Involvement of cardiovascular 
system was associated with increase requirement for mechanical ventilator and high mortality (overall 13.5% with cardiovascular involvement and 
15.4% in patients with PCVD). 

Conclusions: Cardiovascular system involvement in hospitalized cases of swine flu is found to be very common and associated with high morbidity 
and mortality.
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of swine flu in the month of November 2018. Therefore, a new epidemic 
was anticipated and this study was planned. These epidemics was 
lasted till March 2019 and during this period a total of 447 cases were 
screened for H1N1 out of which 259 cases were found to be positive by 
RT-PCR and among them 79 were admitted in the dedicated swine flu 
ward and included in the study. Written informed consent was taken 
from all subjects or their legal guardians before enrolling for the study. 
Prior approval from Institutional Ethics Committee was taken,

Inclusion criteria
1. All patients of swine flu confirmed by positive RT-PCR admitted

in the hospital.

2. Age >18 years.

Exclusion criteria
1. Patients having influenza infection other than swine flu.

2. Patients not giving informed consent.

Diagnosis of swine flu was confirmed by RT-PCR. All patients 
were evaluated as per proforma. Clinical and epidemiological data 
were collected. All patients were subjected for laboratory examination 
including complete blood count, renal function test, liver function 
test, blood sugar, CRP titre, ABG and chest x-ray. Cardiovascular 
involvement was evaluated by clinical history and examination, 
Standard 12 lead ECG, chest x-ray, CPK-MB, NT-proBNP and 
Troponin I. CRP titer was measured by Turbidomatric method 
(normal value 0-5 mg/L). CPK-MB was measured by Auto Analyzer 
(normal range 0-24U/L). Measurement of High sensitive Troponin I 
(Q) was done by Fully Automated Enzyme Linked Fluorescent assay 
(ELFA) which had cut off value <19 ng/L (the upper reference limit; 
99th percentile in a healthy reference population). NT-proBNP was 
measured by ELFA with cut off value 300 pg/ml. All patients were 
treated as per WHO guidelines [15] and followed-up during hospital 
stay.

Severity of swine flu was categorized as follow (according to 
Ministry of Health & Family Welfare, Govt of India guidelines revised 
on 18/10/2016):

Category-A: Patients with mild fever plus cough / sore throat with 
or without bodyache, headache, diarrhoea and vomiting.

Category-B1: In addition to all the signs and symptoms mentioned 
under Category-A, these patients has high grade fever and severe sore 
throat.

Category-B2: In addition to all the signs and symptoms mentioned 
under Category-A, individuals having one or more of the following 
high risk conditions (i) Children with mild illness but with predisposing 
risk factors (ii) Pregnant women (iii) Persons aged 65 years or older 
(iv) Patients with lung diseases, heart disease, liver disease kidney 
disease, blood disorders, diabetes, neurological disorders, cancer and 
HIV/AIDS (v) Patients on long term cortisone therapy.

Category-C: In addition to the above signs and symptoms of 
Category-A and B, if the patient has one or more of the following: 
Breathlessness, chest pain, drowsiness, fall in blood pressure, sputum 
mixed with blood, bluish discoloration of nails and worsening of 
underlying chronic conditions.

Statistical analysis
Anonymised data were analysed using SPSS software version 

17.0. Chi square test, ANOVA test, Pearson’s Correlation test, Linear 
Regression Analysis and Student ‘t’ test were used for continuous variables.

Results
A total of 79 cases were studied out of which 35 (44.3%) were 

males (mean age 52.89 ± 17.7 ranging 19-92 years) and 44 (55.7%) 
females (mean age 47.36 ± 16.79 ranging 21 to 79 years). Most of the 
females belonged to age group 18-35 years while most males belonged 
to age group >55 years. Maximum cases belonged to category C (49 
Cases; 62%) followed by 15 cases each in category B1 and B2. 13 cases 
(16.46%) had one or more underlying pre-existing cardiovascular 
disease (PCVD) which included 12 cases of congestive heart failure 
(CHF), 11 Ischemic Heart Disease (IHD), 4 Dilated Cardiomyopathy, 
3 hypertension, 2 atrial fibrillation (AF) and one case Rheumatic Heart 
Disease (RHD).

Cardiovascular manifestations at the time of admission are shown 
in table 1. Most common cardiovascular symptom was breathlessness 
(72.2%) followed by chest pain (28.8%), palpitation (16.5%), 
presyncope (10.1%), syncope (7.6%) and giddiness (5.1%). Pedal 
edema was present in 20.3% cases followed by tachycardia (19%), 
raised JVP (11.4%), murmur (7.6%), irregularly irregular pulse (4%) 
and bradycardia and hypotension in 2.5% cases each.

ECG manifestations are shown in table 2. Most common ECG 
manifestation was raised QTc interval.

Evaluation of various cardiac biomarker shows involvement of 
cardiovascular system in 65.8% (52 patients) of the cases where at least 
one of the markers (Trop I, NT-pro BNP, CPK-MB) was elevated. All 
the markers were elevated in 4 cases, 25 cases had elevated both Trop-I 
and NT-proBNP, 18 only NT-pro BNP, 3only Trop I and 2 cases had 
only elevated CPK MB.

Overall Trop I was elevated in 32 cases (40.5%) out of which 26 
(81.3%) belonged to category C. Trop I was mildly (>19 to 190) 
elevated in 19 cases, 191-2000 in 9 and highly elevated (>2000) in 
4 cases. It was elevated in all the cases with STMI. 11 (84.6%) cases 
with PCVD had elevated Trop-I while it was raised in 31.8% cases 
without PCVD. It was significantly elevated in patients presenting 
with chest pain (72.7% of the cases who presented with chest pain, 
p<0.001), breathlessness (50.9%, p<0.003), palpitation (76.9%, 

Symptoms and 
Signs

No. of Cases (%)

Male (No=35) Female (No=44) Total (No=79)

Breathlessness 29 (82.9) 28 (63.6) 57 (72.2)

Chest Pain 10 (28.6) 12 (27.3) 22 (27.8)

Palpitation 6 (17.1) 7 (15.9) 13 (16.5)

Pre Syncope 5 (14.3) 3 (6.8) 8 (10.1)

Syncope 2 (5.7) 4 (9.1) 6 (7.6)

Giddiness 1 (2.9) 3 (6.8) 4 (5.1)

Tachycardia 6 (17.1) 9 (20.5) 15 (19.0)

Bradycardia 1 (2.9) 1 (2.3) 2 (2.5)

Pedal Edema 8 (22.9) 8 (18.2) 16 (20.3)

JVP Raised 5 (14.3) 4 (9.1) 9 (11.4)

Murmur 6 (17.1) 0 6 (7.6)
Irregularly 
Irregular Pulse 1 (2.9) 2 (5.0) 3 (4.0)

Hypotension 2 (5.7) 0 2 (2.5)

Table 1: Cardiovascular manifestations in cases of swine flu-clinical 
presentations.
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p<0.005) and syncope or presyncope (71.4%, p= 0.036). Distribution 
of Trop-I level is shown in table 3.

NT-proBNP was raised in 47 (59.5%) cases; all the 13 cases 
with PCVD had elevated NT-proBNP. Elevated NT-proBNP was 
significantly correlated with presenting symptoms like chest pain 
(p=0.046), breathlessness (p=0.037), palpitation (p=0.044), syncope 
or presyncope (p=0.036).It was also significantly correlated with CRP 
titre (p=0.003), atrial fibrillation (p=0.032), STMI (p=0.013) and 
prolonged QTc interval (p<0.001).Distribution of NT-proBNP level is 
shown in table 4.

CPK-MB was raised in 7 (7.6%) cases; one with PCVD while 6 did 
not have any PCVD. 3 cases had ST segment elevation. Duration of 
illness was 6 days in 1 case, 5 days and 4 days in 3 cases each.

CRP titre was raised (>5 mg/L) in 98.1% of the cases with 
cardiovascular involvement and in 62.9% of the cases without 
cardiovascular involvement.

In our study 16 cases (20.2%) out of 79 required mechanical 
respiratory support (invasive or non-invasive) out of which 15 (93.8%) 
were having raised levels of any one of the cardiac biomarker (Troponin 
I, CPK-MB, NT-proBNP) suggestive of increased requirement 
of ventilator support in patients who were having cardiovascular 
involvement.

Overall mortality in our cases was 8.9% (7 cases died), all of 
them were having cardiovascular involvement. Involvement of 
cardiovascular system was associated with high mortality (overall 
13.5% with cardiovascular involvement and in patients with PCVD 
15.4%) (Table 5). Pearson’s Correlation analysis (Graph 1) and 
Multiple Linear Regression Analysis (ANOVA) (Graph 2) in relation 
to outcome also show that involvement of cardiovascular system was 
associated with poor outcome.

Discussion
We found significant number of the cases of swine flu (74.7%) 

presented with symptoms suggestive of cardiovascular involvement 
(72.2% breathlessness, 27.8% chest pain, 16.5% palpitation, 10.1% 
presyncope, 7.6% syncope and 5.1% giddiness) at the time of 
hospitalization. We did not find any study evaluating cardiovascular 

ECG Findings
PCVD (n=13) No PCVD (n=66) Total (n=79)

No. % No. % No %

Atrial Fibrillation 3 23.1 0 - 3 3.8

STEMI 2 15.4 2 3.0 4 5.1

RBBB 1 7.7 3 4.5 4 5.1

LBBB 2 15.4 0 - 2 2.5

P. Mitrale 2 15.4 1 1.5 3 3.8

P. Pulmonale 1 7.7 1 1.5 2 2.5

T-wave Inversion 0 - 5 7.6 5 6.3

Type 1 AV Block 0 - 1 1.5 1 1.3

QTc Interval 
(>0.44 sec) 7 53.8 14 21.2 21 26.6

Sinus Bradycardia 0 - 2 3.0 2 2.5

Sinus Tachycardia 1 7.7 14 21.2 15 19.0

NSR 4 30.8 37 56.1 41 51.9

Table 2: ECG manifestations in cases of swine flu.

symptoms at the time of presentation in cases of swine flu although 
previous study on clinical profile has shown breathlessness in 29.54% 
to 83.1% cases, chest pain in 13.3%-49.2% and syncope in 6.7% [16-
19]. Thus our study suggests that evaluation for sign and symptoms of 
cardiovascular symptoms should be done at the time of presentation 
as they are often overlooked because of focus on respiratory symptoms 
like rhinorrhea, cold symptoms, throat pain and cough and patients 
also often ignore symptoms related to the cardiovascular system.

Most common ECG change observed in our study was prolongation 
of QTc interval which was observed in 21 (26.6%) cases out of which 7 
were already having documented QTc prolongation due to underlying 
PCVD and 14 cases developed QTc prolongation before the start of 
treatment at the time of hospitalization therefore probably because of 
underlying swine flu infection. We also observed AF, RBBB, LBBB and 
type I AV block. In literature we found some case reports on rhythm 
disorders in swine flu like VF, AF, complete heart block, first degree 
heart block, bradycardia and wide complex tachycardia [13,14,16,20]. 
Although precise mechanisms by which ECG manifestations are 
produced in H1N1 influenza are still unknown it may be a direct 
cytolytic effect of virus on myocardial cells with cytotoxic immunologic 
interaction, ischemia due to intracapillary thrombosis, inflammatory 
edema pressing AV node and other conduction tissue or primarily 
affecting conduction tissue/AV nodal pacemaker cells resulting in 
resting membrane potential changes [13,21,22].

In our study 4 patients developed STEMI, 2 of them were known 
case of pre-existing CAD and 2 were not (one 60 year old male and 
the other 64 year female), the values of Troponin I, NT-proBNP and 
CPK-MB in these 2 new cases was highly raised (778.2/7164/8.94 and 
190.9/7016/6.3 respectively). It has been shown that influenza may 
precipitate MI [20,22,23]. It has also been observed that incidence 

Parameter
Raised Trop I

(N= 32)
Normal Trop I

(N=47) p
No. % No %

Age
Mean 57.9 ± 17.4 44.2 ± 15.77

<0.001*
Range 21-92 years 46-75 years

Sex
Male 18 56.3 17 36.2

0.078
Female 14 43.7 30 63.8

Duration of 
Illness

Mean 3.81 ±1.74 3.49 ± 1.06
0.310

Range 1-8 days 1-6 days
Duration of 
Hospital Stay

Mean 8.2 ± 3.01 7.06 ± 2.2
0.059

Range 3-19 days 6-14 days
Chest pain 16 72.7 6 27.3 <0.001*
Breathlessness 29 50.9 28 49.1 0.003*
Palpitation 10 76.9 3 23.1 0.005*
Syncope/Presyncope 10 71.4 4 28.6 0.036*
Cardiomegaly 9 28.1 4 8.5 0.021*
PCVD 10 31.3 3 6.4 0.003*
STEMI 4 100 0 - 0.013*

Category of 
swine flu

C 26 81.3 22 46.8
0.006*B2 4 18.8 11 23.4

B1 2 6.3 14 29.8
Ventilator support 
required 12 75 4 25 0.002*

Outcome
Stable 25 78.1 47 100

0.001*
Death 7 21.9 0 0

Table 3: Distribution of Trop I in relation to different parameters.

*Statistically significant
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Parameter
Pro BNP Normal

(N=32)
Pro BNP Abnormal

(N=47) p
No. % No %

Chest pain
No 27 84.4 30 63.8

0.046*
Yes 5 15.6 17 36.2

Breathlessness
No 13 40.6 9 19.1

0.037*
Yes 19 59.4 38 80.9

Palpitation
No 30 93.8 36 76.6

0.044*
Yes 2 6.3 11 23.4

Syncope
No 32 100 41 87.2

0.036*
Yes 0 - 6 12.8

Pre-Syncope
No 31 96.9 40 85.1

0.089
Yes 1 3.1 7 14.9

PCVD
No 32 100 34 72.3

0.001*
Yes 0 - 13 27.7

Pregnant
No 26 81.3 45 95.7

0.036*
Yes 6 18.8 2 4.3

Tachycardia
No 28 87.5 37 88.7

0.593
Yes 4 12.5 10 21.3

Raised JVP
No 32 100 38 80.9

0.009*
Yes 0 - 9 19.1

PaO2/FiO2

>300 12 37.5 11 23.4

0.458
200-300 7 21.9 12 25.5
100-200 9 28.1 13 27.7

<100 4 12.5 11 23.4
QTc Interval Total cases=21 2 9.5 19 90.5 0.001*

CRP Titre
>5 23 71.9 45 95.7

0.003*
≤5 9 28.1 2 4.3

CPK-MB
>24 2 6.3 4 8.5

0.710
≤24 30 93.8 43 91.5

Trop I
Raised 3 9.4 29 61.7

<0.001*
Normal 29 90.6 18 38.3

Ventilation
No 29 90.6 34 72.3

0.047*
Yes 3 9.4 13 27.7

Table 4: Distribution of NT-proBNP in relation to different parameters.

*Statistically significant
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Graph 1: Pearson’s Correlation according to outcome.
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Parameters Total
Dead Survive

χ2 p
No. % No. %

ECG

Heart Rate

<60 2 1 50 1 50

8.240 0.016*60-100 63 3 4.8 60 95.2

>100 14 3 21.4 11 78.6

Atrial Fibrillation 3 1 33.3 2 66.7 2.313 0.128
STEMI 4 0 - 4 100 0.410 0.522
RBBB 4 1 25.0 3 75.0 1.359 0.244
Sinus Tachycardia 15 3 20.0 12 80.0 2.845 0.092
Sinus Bradycardia 2 1 50.0 1 50.0 4.300 0.038*
LBBB 2 0 - 2 100 0.199 0.655
P. Pulmonale 2 0 - 2 100 0.199 0.655
P. Mitrale 3 0 - 3 100 0.303 0.582
T-Wave Inversion 5 0 - 5 100 0.519 0.471
ST Depression 1 0 - 1 100 0.098 0.754
Type 1 AV Block 1 0 - 1 100 0.098 0.754

CRP Titre
Normal 11 0 - 11 100

1.242 0.265
Abnormal 68 7 10.3 61 89.7

Mean ± SD 156.23 ± 63.44 65.90 ± 70.88 3.244 0.002*

CPK-MB
Normal 73 4 5.5 69 94.5

13.608 <0.001*
Abnormal 6 3 50.0 3 50.0

Mean ± SD 54.76 ± 64.90 15.85 ± 19.52 3.770 <0.001*

Trop I

<19 47 0 - 47 100

16.506 0.001*
19-190 19 4 21.1 15 78.9
191-2000 9 1 11.1 8 88.9
>2000 4 2 50.0 2 50.0

Mean ± SD 6179.14 ± 14933.99 380.97 ± 2252.24 3.118 0.003*

NT-proBNP
Normal 47 0 - 47 100

11.281 0.001*
Abnormal 32 7 21.9 25 78.1
Mean ± SD 6045.00 ± 5349.94 2063.04 ± 3993.02 2.444 0.017*

Table 5: Cardiovascular parameters in relation to Outcome.

*Statistically significant

Graph 2: Multiple Linear Regression Analysis (ANOVA) in relation to outcome.
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of cardiovascular diseases like IHD, MI and AF are increased during 
influenza epidemic [3,24-26]. Acute MI shows a seasonal variation, 
having its highest incidence in the winter months [3,24,27]. Influenza 
activity has been suggested as a reason for this winter peak in the MI 
rate [3,24,28]. It is thought that influenza acts by many mechanisms, 
including inflammatory release of cytokines that causes a pro-
thrombotic state, local disruption of coronary plaques, as well as 
physiological effects such as hypoxia and tachycardia, to cause acute 
obstruction of coronary arteries that may be otherwise subcritical 
stenosed [29]. Other mechanisms include sympathetic activation 
with subsequent effects on vascular tone with vasoconstriction; 
thrombogenesis through the nonspecific pro-coagulant and 
thrombophilic effects of inflammation; epithelial dysfunction; and 
inadequate coronary artery blood flow through increased metabolic 
demand with fever and tachycardia, reduced oxygen saturation 
and hypotension with secondary vasoconstriction [30]. Further, 
influenza has been shown to produce direct effects on the heart. 
Histopathological and molecular studies on influenza-infected mice 

have shown that the virus can be isolated from heart tissue and that its 
presence leads to local inflammatory changes [31].

Our study shows elevation of various cardiac markers in significant 
number of the cases (65.8%) indicative of myocardial injury in swine 
flu and elevation of CRP titre in most of these cases suggest that it 
may be because of severe systemic inflammatory response leading to 
myocarditis. Although we did not find such studies on swine flu but it 
has been reported in cases of influenza by previous workers. Kaji M, 
et al. [32] in 2001 did a study on 96 confirmed cases of influenza and 
found 11.4% patients had evidence of myocardial injury by measuring 
serum myosin light chain I concentrations suggesting asymptomatic 
myocardial injury may be present in patients with influenza even 
when they have no symptoms suggestive of myocardial injury. Ison 
MG, et al. [33] in 2005 concluded that most ambulatory young 
adults with acute influenza have clinically insignificant abnormal 
electrocardiogram findings early during the illness which resolve 
promptly and are not associated with changes in cardiac markers or 
echocardiogram findings. The prevalence of fulminant myocarditis 

PCVD (n=13) No PCVD (n=66)
χ2 p

No. % No. %
Age Mean ± SD 63.38 ± 9.07 47.14 ± 17.80 3.199 0.002*

Sex
Female 4 30.8 40 60.6

3.918 0.042*
Male 9 69.2 26 39.4

Category
B1 0 - 16 24.2

6.746 0.034*B2 1 7.7 14 21.2
C 12 92.3 36 54.5

Chest Pain 10 76.9 12 18.2 18.651 <0.001*

Breathlessness 13 100 44 66.7 6.006 0.014*

Palpitation 8 61.5 5 7.6 23.005 <0.001*

ECG

AF 3 23.1 0 - 15.832 <0.001*
STEMI 2 15.4 2 3.0 3.449 0.063
RBBB 1 7.7 3 4.5 0.224 0.636
S Tachycardia 1 7.7 14 21.2 1.291 0.256
S Bradycardia 0 - 2 3.0 0.404 0.525
LBBB 2 15.4 0 - 10.418 0.001*
P Pulmonale 1 7.7 1 1.5 1.679 0.195
P Mitrale 2 15.4 1 1.5 5.719 0.017*
T-wave Inversion 0 - 5 7.6 1.051 0.305
ST Depression 0 - 1 1.5 0.199 0.655
Type 1 AV block 0 - 1 1.5 0.199 0.655

Cardiomegaly 3 4.5 10 76.9 41.384 <0.001*

Outcome
Death 2 15.4 5 7.6

0.820 0.365
Stable 11 84.6 61 92.4

Trop-I
<19 3 23.1 44 66.7

8.563 0.003*
≥19 10 76.9 22 33.3
Mean ± SD 4771.06 ± 11779.49 131.22 ± 462.17 3.275 0.002*

CPK-MB Mean ± SD 23.57 ± 38.42 18.46 ± 26.00 0.595 0.554
CRP Titre Mean ± SD 65.78 ± 55.83 75.50 ± 77.91 0.428 0.670

Pro BNP
Mean±SD 7047.46 ± 5602.90 1503.59 ± 3268.53 4.899 <0.001*
≤300 0 - 32 48.5

10.594 0.001*
>300 13 100 34 51.5

Table 6: Pre-existing cardiovascular disease & clinical course of swine flu.

*Statistically significant
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associated with H1N1 virus is unknown because of the lack of 
comprehensive screening, with only a handful of case reports [9,13,34-
41] and autopsy findings in the literature [42].

Elevation of cardiac markers in cases with PCVD suggestive of 
aggravation of underlying cardiovascular disease. Most of the cases of 
category C have raised Trop I as compared to category B2 shows that 
elevation of Trop I levels may be related to severity of swine flu. NT-
proBNP is a marker of heart failure and it was elevated in 47 cases 
including all 13 cases with PCVD. This explains that influenza virus 
may precipitate heart failure in such cases.

Pre-existing cardiovascular disease & clinical course of swine 
flu (Table 6)

A total of 13 cases (16.4%) were having underlying one or more 
PCVD. Previous studies has also reported underlying cardiovascular 
disease in 4.4% to 7.89% [1,17-19]. Mean age of subjects with PCVD 
was 63.38 ± 9.07 years as compared to 47.14 ± 17.8 without PCVD. 
Duration of illness at the time of hospitalization was more in those 
with PCVD which may be probably because these patients could not 
have recognized symptoms of swine flu and could have attributed 
the same to underlying heart disease. NT-proBNP and Trop I 
along with CRP titre were highly elevated in patients with PCVD 
indicative of more severe inflammatory response and deterioration 
of cardiovascular disease during swine flu infection. These patients 
had higher morbidity, more requirement for mechanical ventilator, 
greater length of hospital stay and high mortality. An epidemiological 
association between influenza epidemic and cardiovascular mortality 
[27,28,43,44] has also been demonstrated moreover, the influenza 
vaccine can protect against cardiovascular complications in people 
with pre-existing CAD [26] Lippi G, et al. [28] reported that swine 
flu virus may be able to affect the CVS via humoral, biological and 
biochemical mechanisms. In acute coronary syndromes it may be 
reasonable to consider any acute H1N1 infection as a precipitating 
factor that is final event in propelling predisposed individuals over a 
threshold that precipitates development of infarction in synergy with 
other well-known triggers. Macintyre, et al. did a case control study on 
559 participants which concluded that recent influenza infection was 
an unrecognized comorbidity in almost 10% of hospitalized patients 
and the influenza vaccination was significantly protective of AMI [26].

Impact of CV involvement in cases of swine flu who do not 
have PCVD

Evaluation by various cardiac markers is suggestive of involvement of 
cardiovascular system in 59.1% of the cases who never had underlying 
cardiovascular disease before the onset of swine flu infection and 
out of them 5 died indicate its importance in determining outcome. 
Although swine flu is predominantly a respiratory system disease but 
we observed that cardiovascular system is also significantly involved. 
Al-Ammodi M, et al. reported association of myocarditis and Acute 
Coronary Injury with influenza virus and its possible mechanisms 
of atherogenesis [39]. Madjid M, et al. reported significant role 
for influenza infection in the development of atherosclerosis and 
triggering of its complications via pro-inflammatory prothrombotic 
effects [3].

Conclusion
Swine flu is primarily considered a respiratory disease but we 

found significant involvement of cardiovascular system in such cases. 
Involvement of cardiovascular system in swine flu is not only associated 
with high morbidity (prolonged clinical course and increased 
requirement for ventilator support) but also with poor outcome (high 

mortality). Patients with pre-existing cardiovascular disease ignore 
symptoms of swine flu in early stage therefore delaying in seeking 
medical attention and it is also associated with high morbidity and 
mortality. Due attention should be given to clinical symptomatology 
and evaluation with appropriate investigation regarding cardiovascular 
system to reduce morbidity and mortality in swine flu.
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