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Frequency of cardiac arrhythmias, the associated risk factors, and in-hospital mortality
in patients admitted with community-acquired pneumonia

Umama Ameen, Muhammad Irfan, Ali Bin Sarwar Zubairi
Aga Khan University, Karachi Pakistan

ABSTRACT

Background: Community-acquired pneumonia is a common infection that causes significant illness and death
globally. Cardiac arrhythmias, particularly atrial fibrillation, are known to be associated with greater disease
severity, resulting from cardiovascular effects of an acute episode of pneumonia.

Material and Methods: This prospective observational study, included 220 patients aged >18 years with
pneumonia, admitted from April 2023 to March 2024, to Aga Khan University Hospital in Karachi, Pakistan.
CURB-65 and PSI scores were used to assess disease severity. Patients who were immunocompromised or had
a hospital stay of >48 hours prior to development of pneumonia, were excluded. Primary outcomes included
frequency of cardiac arrhythmia, whereas secondary outcomes comprised in-hospital mortality, length of
hospital stay and occurrence of complications.

Results: The study involved 220 patients with a mean age of 66.3 £ 12.7 years. Cardiac arrhythmias were
observed in 37 (16.7%) patients, with atrial fibrillation being the most common type, affecting 20 (9%)
individuals. Mortality was observed in 37 patients (16.3%). Majority of the patients (37.1%) needed 3-4 days
of hospital stay, followed by 34.4% requiring 4-6 days of hospitalization. Patients with severe pneumonia
(CURB-65 > 3 and PSI class IV-V) were at greater risk of developing cardiac arrhythmia, which in turn was
associated with increased mortality and longer hospital stay.

Conclusion: Patients with pneumonia exhibited a greater risk of developing cardiac arrhythmia and associated
complications, including longer hospital stay and greater in-hospital mortality. Atrial fibrillation was the most

common arrhythmia encountered.
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BACKGROUND
Community-acquired pneumonia (CAP) continues to be

a common infectious disease, causing substantial
morbidity and mortality worldwide.** Limited
information exists regarding the frequency of CAP in
Pakistan. However, research from the USA indicates
that CAP results in roughly 1.7 million hospital
admissions and nearly 50,000 deaths annually. Similar
adjusted incidence rates are observed in Europe.®

Multiple studies have indicated an increased occurrence
of cardiac complications in hospitalized patients with
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CAP, including acute myocardial infarction (AMI), new
or worsened arrhythmias, and new or exacerbated heart
failure.*>5 It is speculated that respiratory infections,
including  pneumonia, can  trigger  systemic
inflammation and oxidative stress, which in turn can
lead to endothelial dysfunction and activation of the
coagulation cascade.” These processes increase the risk
of acute cardiac events such as myocardial infarction,
heart failure exacerbation, arrhythmias, and even
cardiac arrest .57

Over the past few decades, the link between CAP and
cardiovascular complications has been extensively
researched, and previous systematic reviews have
attempted to compile the available evidence.>®
According to a recent meta-analysis including 39
studies, patients who were admitted with CAP had an
overall rate of cardiac complications of 13.9%, with
arrhythmias accounting for 7.2% of these complications
among all inpatients and up to 12.7% among high risk
inpatient population.® Atrial fibrillation remains the
most frequently encountered sustained arrhythmia in
clinical settings.®
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Low socioeconomic countries like Pakistan face a high
burden of respiratory infections, including pneumonia,
which remain a leading cause of morbidity and
mortality, particularly among vulnerable populations
such as children, the elderly, and the individuals with
underlying co-morbid conditions. Few studies have
been done from Pakistan regarding the overall
prevalence of different kinds of arrhythmias
encountered in CAP, the precipitating risk factors
including severity of the disease, and the associated
outcomes. This study, therefore, aims to evaluate
frequency of arrhythmia in CAP, the relevant risk
factors, and its impact on length of hospital stay and in-
hospital mortality.

MATERIAL AND METHODS

It was an observational prospective study carried out on
patients diagnosed with CAP between April 2023 and
March 2024 at Aga Khan University Hospital, a tertiary
care facility situated in Karachi, Pakistan. Approval for
the research protocol was granted by the hospital's ethics
review committee (ERC # 2023-8581-24706). The
calculated sample size was 220 subjects assuming
17.3% prevalence of cardiac arrhythmias in patients
admitted with CAP mentioned in the reference paper
from Pakistan (10), keeping confidence level at 95% and
accepting 5% margin of error.

Patients who met the admission criteria for CAP
according to the guidelines of the British Thoracic
Society (11) were enrolled in the study. Severity was
evaluated upon admission using the PSI (Pneumonia
Severity Index) (12) and CURB-65 (Confusion, Uremia,
Respiratory rate, Blood pressure, Age > 65 years) scores
(13).

Inclusion criteria were (1) age >18 years; (2) meeting
CAP diagnostic criteria based on (a) new infiltrates
observed on chest X-ray and/or CT scan chest, (b) either
one major criterion (axillary temperature >37.8°C,
cough, or expectoration) or at least two minor criteria
(pleuritic chest pain, dyspnea, leukocytosis, altered
mental status, or lung consolidation upon clinical
examination).

Patients with history of hospitalization in the last 4
weeks due to any reason and patients who developed
pneumonia after 48 hours of hospital admission were
excluded. In addition, immunocompromised patients
having conditions such as inherited or acquired immune
deficiencies, those on active cancer chemotherapy, HIV

patients with low CD4 counts, bone marrow or solid
organ transplants recipients and patients with “do not
resuscitate” or comfort care status were excluded.
Demographic and clinical information, encompassing
gender, age, comorbidities, past lung ailments, and
smoking habits, were recorded. Both CURB-65 and
PSI) scores were computed for each patient. Primary
outcomes consisted of frequency of different kinds of
arrhythmia in patients with CAP, whereas secondary
outcomes comprised in-hospital mortality, length of
stay (LOS) and occurrence of complications such as
septic shock, acute Kidney injury, acute respiratory
distress syndrome, lung abscess, empyema, and multi-
organ failure.

Data entry and analysis were performed by using the
IBM Statistical Package of Social Sciences (SPSS)
version 19. Data normality was examined. Quantitative
variables are presented as mean + standard deviation
(SD) or median with interquartile range (IQR) and
gualitative variables are presented as frequency and
percentages. For comparison of the non-numerical data,
the Fishers’ exact test is used. p value <0.05 is taken as
statistically significant.

RESULTS

A total of 220 CAP patients with a mean age of 66.3 +
12.7 years were included, of which 142 (64.3%) were
male. Diabetes mellitus and hypertension were found to
be the most common comorbidities, reported in 96
(43.4%) and 125 (56.6%) patients respectively. COPD
was the most common underlying lung disease in 23.5%
of the patients, followed by asthma, observed in 15.4%
of participants. Demographic characteristics of patients
are presented in Table-1.

The CURB-65 and PSI scores were computed to assess
severity of pneumonia. We found that 65 (30.5%)
patients exhibited a low severity (scores 0-1) according
to CURB-65, while 55 (25.0%) scored 2, indicating
moderate severity. A significant proportion, 98 (43.6%)
cases, fell into higher severity categories with scores
ranging from 3 to 5.

The PSI scoring system showed a diverse distribution: 7
(3.2%) patients were categorized as PSI class I, 11
patients (5.0%) as PSI class Il, and 48 patients (21.7%)
fell within the PSI class Il range. Notably, 76 (34.4%)
individuals were admitted with PSI class IV scores,
while 78 (35.3%) scored over 130 points (PSI class V),
representing the highest severity level (Table-1).
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Cardiac arrhythmias were observed in 37 (16.7%) of the
participants. Atrial fibrillation was found to be the most
common type of arrhythmia, affecting 20 (9%)
individuals, followed by multifocal atrial tachycardia
and supraventricular tachycardia, which were present in
6 (2.7%) and 4 (1.8%) subjects, respectively. Notably,
instances of ventricular fibrillation, atrioventricular
nodal reentrant  tachycardia (AVNRT) and
atrioventricular reentrant tachycardia (AVRT) were not
documented within our patient population (Table-2).
The study's echocardiographic findings reveal normal
left ventricular systolic and normal ejection fraction
(EF) in 198 (89%) patients. Similarly, right ventricular
assessment showed normal function in majority (n=160;
72%), with mild dysfunction reported in 52 (23%)
subjects (Table- I1).

The outcome variables assessed in the study included in-
hospital mortality, length of hospitalization and
occurrence of complications, and are presented in Table
I11. Mortality was observed in 36 (16.3%) of the cases.

Majority of the patients (n=82; 37.1%) needed 3-4 days
hospital stay, followed by 34.4% (n=76) requiring 4-6
days of hospitalization.

The Table-1V presents the association between cardiac
arrhythmia and various outcome variables, including
mortality, length of stay, CURB-65 score, and PSI
score. 19 patients (51.3%), out of 37 patients with
arrhythmia, died during hospital stay, which indicates a
significant association between cardiac arrhythmia and
mortality (p-value < 0.001). Regarding length of stay
(LOS), 16 patients (43.2%) with arrhythmia needed
hospitalization for 3-4 days, while 15 patients (40.5%)
remained admitted for 4-5 days. This shows statistically
significant association, indicating that patients with
cardiac arrhythmia required a longer length of stay (p-
value = 0.002). Additionally, CURB-65 score and PSI
score indicated that patients admitted with higher
severity scores of pneumonia were more prone to
developing cardiac arrhythmia (p-value < 0.001 for
CURB 65 and 0.012 for PSI score) (Table-1V).

Table-1: Demographic characteristics, co-morbid conditions and severity scores of patients admitted with community

acquired pneumonia (n=220).

Demographics Characteristics n (%)
Age, Years (Mean £ SD) 66.3+12.7
Gender
Male 142 (64.3%)
Female 78 (35.3%)
Co-morbid conditions
Diabetes 96 (43.4%)

Hypertension
Ischemic Heart Disease
Chronic Kidney Disease

125 (56.6%)
36 (16.3%)
46 (20.8%)

Stroke 26 (11.8%)
Smoking

Current 46 (20.8%)

Former 34 (15.4%)

Never 140 (63.3%)

Obstructive Airway Disease

Asthma 34 (15.4%)

COPD 52 (23.5%)
Bronchiectasis 13 (5.9%)
Interstitial Lung Disease 20 (9.0%)
Prior History of Pulmonary Tuberculosis 16 (7.2%)

Pneumonia severity scores

CURB-65
Low severity (0-1) 67 (30.5%)
Moderate severity (2) 55 (25.0%)
High severity (3-5) 98 (43.6%)
PSI

Class | (<51 points)
Class 11 (51-70)
Class Il (71-90)

Class IV (90-130)
Class V (>130)

7 (3.2%)
11 (5.0%)
48 (21.7%)
76 (34.4%)
78 (35.3%)
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Table 2- Frequency of arrhythmias and echocardiographic characteristics of patients admitted with Community-acquired

Pneumonia (n=220).

Cardiac Arrhythmias

n (%)

Yes
No

37 (16.7%)
183 (82.8%)

Type of Arrhythmias

Atrial Fibrillation 20 (9.0%)
Atrial Flutter 04 (1.8%)
Multifocal Atrial Tachycardia 06 (2.7%)
Supraventricular Tachycardia 03 (1.4%)
AVRT/AVNRT 00 (0%)

Ventricular Tachycardia 02 (0.9%)
Ventricular Fibrillation 00 (0%)

Pulseless Electrical Activity 02 (0.9%)

Echocardiographic parameters

Left Ventricular Systolic Dysfunction
Normal

Mild (EF 41-49%)

Moderate (31-40%)

Severe (EF <30%)

198 (89%)
06 (2.7%)
13 (5.9%)
03 (1.4%)

Left Ventricular Diastolic Dysfunction
Normal

125 (56.8%)

Grade | 63 (28.6%)
Grade Il 30 (13.6%)
Grade 111 02 (0.9%)

Right Ventricular Dysfunction
Normal

161 (72%)

Mild 52 (23%)
Moderate 07 (3.2%)
Severe 00 (0.0%)

Pulmonary Artery Hypertension
None

Mild (mean PAP 25-35mm Hg)
Moderate (mean PAP 35-45mm Hg)
Severe (mean PAP >45mm Hg)

160 (72.7%)
40 (18.1%)
12 (5.4%)

08 (3.6%)

Table-111: Characteristics of clinical outcomes of patients including mortality, length of stay and occurrence of complications

in study population (n=220).

Outcome Variables

n (%)

Mortality 36 (16.3%)
Length of stay

1-2 Days 32 (14.5%)
3-4 Days 82 (37.1%)
4-6 Days 76 (34.4%)
>6 Days 30 (13.6%)
Complications

Sepsis/shock 36 (16.3%)
Pleural Effusion 65 (29.4%)
Empyema 5 (2.3%)
Pneumothorax 6 (2.7%)
ARDS 10 (4.5%)
Lung Abscess 8 (3.6%)
Acute Kidney Injury 75 (34%)
Multi-organ Failure 5 (2.3%)
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Table-1V: Association between cardiac arrhythmias and multiple variables

Outcome variable

Patients with cardiac arrhythmia

Patients without cardiac arrhythmia n=183 P-value

n=37
Mortality 19 (51.3%)
Length of Stay
1-2 Days 02 (5.4%)
3-4 Days 16 (43.2%)
4-5 Days 15 (40.5%)
>6 Days 04 (10.8%
CURB-65
Low severity (0-1 points) 02 (5.4%)
Moderate severity (2points) 00 (0%)
High severity (3-5 points) 35 (94.6%)
PSI score
Class | (<51 points) 00 (0%)
Class 11 (51-70 points) 00 (0%)
Class Il (71-90 points) 04 (10.8%)
Class 1V (90-130 points) 19 (51.4%)
Class V (>130 points) 14 (37.8%)

17 (9.29%) <0.01
30 (16.4%)
66 (36%) <0.01

61 (33.3%)
26 (14.2%)

65 (35.5%)
55 (30.1%) <0.01
63 (35.4%)

07 (3.8%)
11 (6.0%) 0.012
44 (24%)
57 (31.1%)
64 (35.0%)

DISCUSSION

This study demonstrated that patients admitted with
community-acquired pneumonia (CAP) face a
significant risk of developing cardiac arrhythmias.
Among all rhythm abnormalities, atrial fibrillation was
the most common, followed by multifocal atrial
tachycardia and atrial flutter. These findings align with
previous studies, which consistently show that atrial
fibrillation is the most frequent arrhythmia in CAP
patients worldwide and significantly impacts their
morbidity and mortality. >®® In a prior multicenter study
in Italy, atrial fibrillation was identified as the second
most common cardiac complication of pneumonia,
affecting 9.2% of patients, just after heart failure, which
was observed in 23.8% of patients.'

Similar results have been reported in research from East
Asia. A large cohort study of nearly 35,000 patients in
Taiwan revealed that individuals with pneumonia had a
4.08-fold higher risk of developing atrial fibrillation
compared to those without pneumonia.® Moreover, a
recent study at Rawalpindi Medical University in
Pakistan found that 17.3% of CAP patients developed
cardiac arrhythmias during their hospitalization™®.
Another study in India reported a 21.9% incidence of
arrhythmias in CAP patients.’® These results are
consistent with the findings of our study.

The evaluation of disease severity using the CURB-65
and PSI scoring systems!’ revealed that a significant
proportion of patients had moderate to high severity
scores, indicating a higher risk of adverse outcomes
such as complications, prolonged hospitalization, and
mortality. These results underscore the importance of

accurate patient triage at the time of admission, with
careful assessment of pneumonia severity, followed by
optimized management to prevent complications and
reduce mortality.

We monitored patients for underlying cardiac
abnormalities to examine any association between new-
onset cardiac arrhythmia and pre-existing cardiac
dysfunction. Our findings indicated that community-
acquired pneumonia (CAP) is an independent risk factor
for the development of new-onset cardiac arrhythmia in
patients with severe pneumonia. A meta-analysis by
Corrales-Medina et al. revealed that 18% of all patients
admitted with pneumonia developed cardiovascular
complications, regardless of their underlying cardiac
function.8

Consistent with the findings of our study, previous
research has also shown that cardiac arrhythmias are
linked to increased mortality in patients hospitalized
with community-acquired pneumonia. Musher DM et
al. reported that short-term mortality was significantly
higher in CAP patients who experienced cardiovascular
events compared to those who did not (17.6% vs 4.5%,
P < 0.001).*° Additionally, Shaver CM et al. found that
atrial fibrillation was an independent risk factor for
increased hospital mortality in patients with CAP.2
Given the burden of disease in our low socioeconomic
country, this study highlights the critical need for
clinicians to recognize the significance of pneumonia-
related complications, particularly cardiac arrhythmias.
Timely identification during the initial hours is crucial
in preventing overall mortality. In order to minimize the
risk of pneumonia and its associated complications,
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pneumococcus as well as yearly influenza vaccinations
should be administered to the high-risk groups.

Our study has limitations. First, we did not follow the
patients after discharge which could mean missing late-
onset arrhythmias, long term cardiopulmonary sequelae
and post-discharge mortality. Secondly, we also did not
have a control group, which makes it challenging to
determine whether observed arrhythmias were directly
related to pneumonia rather than other factors. Third,
our study was a single-centre study having a small
sample size. Therefore, further research is warranted to
gauge applicability of the findings to other regions with
different  healthcare  practices or  population
characteristics.

CONCLUSION

This study exhibited that 36 patients admitted with
community acquired pneumonia, developed cardiac
arrhythmia, of which atrial fibrillation was found to be
the most common. Development of cardiac arrhythmia
was associated with high disease severity, greater length
of hospitalization and poor outcomes in terms of
complications and in-hospital mortality.

CONFLICT OF INTEREST
None

GRANT SUPPORT & FINANCIAL DISCLOSURE
Declared none

AUTHOR CONTRIBUTION

Umama Ameen: Idealized and conceptualized the
study, manuscript writing, final approval, agreement to
be accountable for all aspects of the work

Muhammad Irfan: Data interpretation, Data analysis,
manuscript writing, final approval, agreement to be
accountable for all aspects of the work

Ali Bin Sarwar Zubairi: Reviewing it critical for
important intellectual content, final approval, agreement
to be accountable for all aspects of the work

REFERENCES

1. Prina E, Ranzani OT, Torres A. Community-acquired
pneumonia. Lancet. 2015; 386(9998): 1097-108.
DOI: https://doi.org/10.1016/s0140-6736(15)60733-4

2. Ramirez JA, Wiemken TL, Peyrani P, Arnold FW, Kelley
R, Mattingly WA, et al. Adults hospitalized with
pneumonia in the United States: Incidence, epidemiology,
and mortality. Clin Infect Dis. 2017; 65(11): 1806-12.

10.

11.

12.

13.

14.

15.

DOI: https://doi.org/10.1093/cid/cix647

File TM Jr, Ramirez JA. Community-acquired
pneumonia. New Eng J Med. 2023; 389(7): 632-41.

DOI: https://doi.org/10.1056/nejmcp2303286
Corrales-Medina VVF, Musher DM, Shachkina S, Chirinos
JA. Acute pneumonia and the cardiovascular system. The
Lancet. 2013; 381(9865): 496-505.

DOI: https://doi.org/10.1016/s0140-6736(12)61266-5
Tralhdo A, Pévoa P. Cardiovascular events after
community-acquired pneumonia: a global perspective
with systematic review and meta-analysis of observational
studies. J Clin Med. 2020; 9(2): 414.

DOI: https://doi.org/10.3390/jcm9020414
Corrales-Medina VF, Suh KN, Rose G, Chirinos JA,
Doucette S, Cameron DW, et al. Cardiac complications in
patients with community-acquired pneumonia: a
systematic review and meta-analysis of observational
studies. PLoS Med. 2011; 8(6): €1001048.

DOI: https://doi.org/10.1371/journal.pmed.1001048
Valenti AC, Vitolo M, Imberti JF, Malavasi VL, Boriani
G. Red cell distribution width: a routinely available
biomarker with important clinical implications in patients
with atrial fibrillation. Curr Pharm Des. 2021; 27(37):
3901-12.
DOl:https://doi.org/10.2174/13816128276662102111258
47

Wilke T, Groth A, Mueller S, Pfannkuche M, Verheyen F,
Linder R, et al. Incidence and prevalence of atrial
fibrillation: An analysis based on 8.3 million patients.
Europace. 2013; 15(4): 486-93.

DOI: https://doi.org/10.1093/europace/eus333

Kornej J, Borschel CS, Benjamin EJ, Schnabel RB.
Epidemiology of atrial fibrillation in the 21st century:
Novel methods and new insights. Cir Res. 2020; 127(1):
4-20. DOI: https://doi.org/10.1161/circresaha.120.316340
Bilal M, Ahmad M, Sajid-Ur-Rehman, Bibi R, Farhan M,
Ullah R. Frequency of cardiac arrythmias in patient with
community acquired pneumonia. Resident J Rawalpindi
Med Univ. 2022. 26; 3(11). Available from:
https://supp.journalrmc.com/index.php/residentJournal/ar
ticle/view/150

Lim WS, Baudouin SV, George RC, Hill AT, Jamieson C,
Le Jeune I, et al. BTS guidelines for the management of
community acquired pneumonia in adults: update 2009.
Thorax. 2009; 64(Suppl 3): iiil-55.

DOI: https://doi.org/10.1136/thx.2009.121434

Fine MJ, Auble TE, Yealy DM, Hanusa BH, Weissfeld
LA, Singer DE, et al. A prediction rule to identify low-risk
patients with community-acquired pneumonia. New Eng J
Med. 1997; 336(4): 243-50.

DOI: https://doi.org/10.1056/nejm199701233360402
Lim WS, Van der Eerden MM, Laing R, Boersma WG,
Karalus N, Town Gl, et al. Defining community acquired
pneumonia severity on presentation to hospital: an
international derivation and validation study. Thorax.
2003; 58(5): 377-82.

DOI: https://doi.org/10.1136/thorax.58.5.377

Violi F, Cangemi R, Falcone M, Taliani G, Pieralli F,
Vannucchi V, et al. Cardiovascular complications and
short-term  mortality risk in community-acquired
pneumonia. Clin Inf Dis. 2017; 64(11): 1486-93.

DOI: https://doi.org/10.1093/cid/cix164

Lee KY, Ho SW, Wang YH, Leong PY, Wei JC. Risk of
atrial fibrillation in patients with pneumonia. Heart Lung.
2022; 52: 110-6.

DOI: https://doi.org/10.1016/j.hrting.2021.12.006

Infect Dis J Pak 2025; 34 (2): 104-110

109


https://doi.org/10.1016/s0140-6736(15)60733-4
https://doi.org/10.1093/cid/cix647
https://doi.org/10.1056/nejmcp2303286
https://doi.org/10.1016/s0140-6736(12)61266-5
https://doi.org/10.3390/jcm9020414
https://doi.org/10.1371/journal.pmed.1001048
https://doi.org/10.2174/1381612827666210211125847
https://doi.org/10.2174/1381612827666210211125847
https://doi.org/10.1093/europace/eus333
https://doi.org/10.1161/circresaha.120.316340
https://supp.journalrmc.com/index.php/residentJournal/article/view/150
https://supp.journalrmc.com/index.php/residentJournal/article/view/150
https://doi.org/10.1136/thx.2009.121434
https://doi.org/10.1056/nejm199701233360402
https://doi.org/10.1136/thorax.58.5.377
https://doi.org/10.1093/cid/cix164
https://doi.org/10.1016/j.hrtlng.2021.12.006

Freguency of cardiac arrhythmias, the associated risk factors, and in-hospital mortality in patients admitted with community-acquired pneumonia

16.

17.

18.

Infect Dis J Pak 2025; 34 (2): 104-110

Dutt TS, Tousheed SZ, Mohan BV. Community acquired
pneumonia and cardiac diseases: A fatal association.
Indian J Chest Dis Allied Sci. 2014; 56(3): 153-6.
Auvailable from: https://www.ijcdas.com/doi/lJCDAS/pdf/
10.5005/ijcdas-56-3-153

Kaal AG, op de Hoek L, Hochheimer DT, Brouwers C,
Wiersinga WJ, Snijders D, et al. Outcomes of community-
acquired pneumonia using the pneumonia severity index
versus the CURB-65 in routine practice of emergency
departments. ERJ Open Res. 2023; 9(3): 00051-2023.
DOI: https://doi.org/10.1183/23120541.00051-2023
Corrales-Medina VF, Musher DM, Wells GA, Chirinos
JA, Chen L, Fine MJ. Cardiac complications in patients
with community-acquired pneumonia: incidence, timing,
risk factors, and association with short-term mortality.
Circulation. 2012; 125(6): 773- 81.

DOI: https://doi.org/10.1161/circulationaha.111.040766

19.

20.

Musher DM, Rueda AM, Kaka AS, Mapara SM. The
association between pneumococcal pneumonia and acute
cardiac events. Clin Infect Dis. 2007; 45(2): 158- 65.
DOI: https://doi.org/10.1086/518849

Shaver CM, Chen W, Janz DR, May AK, Darbar D,
Bernard GR, et al. Atrial fibrillation is an independent
predictor of mortality in critically ill patients. Crit Care
Med. 2015; 43(10): 2104-11.

DOI: https://doi.org/10.1097/ccm.0000000000001166

110


https://www.ijcdas.com/doi/IJCDAS/pdf/%2010.5005/ijcdas-56-3-153
https://www.ijcdas.com/doi/IJCDAS/pdf/%2010.5005/ijcdas-56-3-153
https://doi.org/10.1183/23120541.00051-2023
https://doi.org/10.1161/circulationaha.111.040766
https://doi.org/10.1086/518849
https://doi.org/10.1097/ccm.0000000000001166

