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New Onset Arrhythmia

RISK FACTORS AND OUTCOMES OF NEW ONSET ARRHYTHMIA IN SURGICAL INTENSIVE
CARE UNIT: A RETROSPECTIVE STUDY
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ABSTRACT

Objective: To assess the frequency of new-onset cardiac arrhythmias among patients admitted in surgical intensive care unit as
well as associated risk factors.

Study Design: Retrospective observational study.

Place and Duration of Study: Surgical Intensive Care Unit, Aga Khan University Hospital, Karachi, from Jan 2018 to Dec 2019.
Methodology: The medical record numbers of all patients admitted in surgical intensive care unit were obtained from Surgical
intensive care unit case log entries and reviewed. Patients™ and healthcare providers® identification were kept confidential. Data
was analyzed using SPSS version 19.

Results: Only 13/1076 patients included in the study had cardiac arrhythmias during their stay in Surgical intensive care unit.
Among all patients with arrhythmias (n=13), atrial fibrillation was the most common type of arrhythmia 7 (53.8%). The study
found higher occurrence of arrhythmias among the patients in the age category of 66 years or above 8 (4.6%) and when compared
to younger patients with age categories 18-40 years 2 (0.3%) and 41-65 years 3 (0.3%) respectively (p-value<0.05). Similarly,
arrhythmias were higher among patients who had relatively prolong intensive care unit stay and post-operative status as the
primary cause of intensive care unit admission.

Conclusion: Occurrence of cardiac arrhythmias is relatively low among patients admitted to surgical intensive care patient
population. Patients age (>65 years), prolong intensive care unit stay, post-operative status are positively associated with
development of cardiac arrhythmias among critically ill patients admitted in surgical intensive care unit.

Keywords: Critically Ill patient, New-onset cardiac arrhythmias, Occurrence, Prolong intensive care unit, Surgical intensive care
unit.
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INTRODUCTION Most of clinical data has been based on mixed ICU

Arrhythmias are associated with an unfavorable
prognosis, increasing the risk of death.! Progressive
cardiovascular deterioration plays a central role in the
pathogenesis of multiple organ failure (MOF) caused by
sepsis.2® Critically ill patients often have underlying
heart disease, are frequently subject to metabolic, ische-
mic, or neurohormonal stressors, and are therefore par-
ticularly at risk for cardiac arrhythmias.* Cardiac arrhy-
thmias in critically ill patients are most like an indicator
of severity of pre-existing critical illness. There is evide-
nce of a high incidence of arrhythmias in patients with
non-cardiovascular diseases, such as sepsis, chronic ob-
structive pulmonary disease and acute renal dysfunc-
tion.3 Management of new onset arrhythmias is undou-
btedly one of the major problems in critical care associa-
ted with poor patients” prognosis and clinical outcome.?
These arrhythmias may result in prolonged intensive
care unit (ICU) and hospital stays.
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population investigations and evaluated prevalence of
supraventricular tachyarrhythmia (8-3.6%).” However,
there are few studies on the patients admitted to surgi-
cal intensive care unit. Hence, there is limited informa-
tion regarding the incidence and risk factors associated
with arrhythmias among patients admitted in surgical
ICU.

This study was conducted with an aim to assess the
occurrence of arrhythmias among patients admitted in
surgical ICU. We also assessed few of the risk factors,
associated with new-onset arrhythmias in the surgical
ICU patients and its impact on patient outcome. It also
determined association of new-onset arrhythmias with
hospital mortality among surgical ICU patients.

METHODOLOGY

This was a retrospective observational study per-
formed at Aga Khan University Hospital after approval
from department research committee and institutional
ethical review committee (ERC no. 2020-3462-8410)
using medical records of patients admitted in Surgical
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Intensive Care Unit (SICU) admitted between January
2018 to December 2019. The tertiary care hospital has a
well-established Health Information Management Sys-
tem (HIMS) that ensures quality of all medical records
by following standard procedures which also involve
management of electronic database of all in-patients
or patients admitted in different clinical care units.
Inclusion Criteria: The medical records of patients
above 18 years of age who admitted in SICU during the
specified period.

Exclusion Criteria: Patients who had a positive medical
history of under-lying ischemic heart disease or those
with pre-existing rhythm disturbances.

Due to limited number of admis-sions at SICU
during the study period, all patients meeting the par-
ticipant selection criteria were included in the study by
using non-probability consecutive sampling technique.
The medical record numbers of all patients fulfilling the
inclusion criteria were obtained from SICU case log
entries and then file records were retrieved and revie-
wed. Variables were collected on a specially designed
data collection form. Besides arrhythmia diagnosis by
name, ICD codes were also be used to search SICU
admission for last 2 years. Patients, staff and healthcare
providers personal identification were kept confidential
and were not mentioned or recorded on the data
collection form.

All analyses was conducted by using the Statistical
package for social science SPSS-19). Descriptive statis-
tics were computed for independent variables such as
socio-demographic characteristics. Mean and standard
deviation were calculated for continuous variables
frequencies were calculated for categorical variables.
Differences in proportions were assessed by using the
chi-square test or Fisher exact test where appropriate.
For contrasts of continuous variables, Independent
sample t-test was used to assess the difference of mean
values. The p-value <0.05 was statistically significant.

RESULTS

A total of 1,106 patients were admitted to the
surgical ICU of the hospital, from January 2018 to
December 2019. In total 1076, records were reviewed
while excluding 30 records with incomplete informa-
tion or records. All the records were assessed for cardiac
arrhythmias and type of arrhythmia. However, only 13
patients were found to have cardiac arrhythmias during
their stay in Surgical ICU with an occurrence of 13/
1076 surgical ICU admissions and a total frequency of
1.2% of all patients observed or included in the study
(Figure).
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Figure: 24 Months frequency of Cardiac Arrhythmias among
Surgical ICU patients admitted with different diagnosis at a
private tertiary care hospital in Karachi (n=1076).

Among all patients with arrhythmias (n=13), seven
patients had atrial fibrillation, one had atrial flutter, two
had paroxysmal SV tachycardia and two had ventri-
cular tachycardia while one patient had second degree
heart block (Table-I).

Table-I: Frequency distribution of various types of arrhyth-
mias detected in Surgical ICU patients (in a duration of 24
months) admitted in private tertiary care hospital in Karachi,
Pakistan (n=13).

Type of Arrhythmia Frequency Percentage
Atrial fibrillation 7 53.8
Atrial flutter 1 7.7
Paroxysmal

Supraventriculartachycardia 2 154
Ventricular tachycardia 2 154
Second Degree Block 1 7.7

Most of the patients who had arrhythmias only
experienced one such event while only one of the
patients had four arrhythmia events. The results of our
study showed statistically significant differences in the
cardiac arrhythmias among the patients with different
age categories. It is highest in age group 66 years or
above. However, we didn’t find any statistically signi-
ficant difference in the cardiac arrhythmias among
patients who had no or one co-morbid as compare to
patients who had two or more co-morbids. Similarly,
there was no statistically significant difference in the
arrhythmias among male compared to female patients.
The study also failed to find any statistical significance
between common risk factors or comorbid and cardiac
arrhythmias (Table-II).

The occurrence of cardiac arrhythmias was 3/29
among patients who admitted to surgical ICU with
sepsis which was relatively low as compared to patients
without sepsis and it was statistically significant (p-
value <0.05). The study also found considerably higher
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Table-II: Distribution of cardiac arrhythmias by selected
personal characteristics of patients admitted in Surgical
ICU of a private tertiary care hospital in Karachi, Pakistan
(n=1076).

Arrhy- No -

Parameters Total thmiZs Arrhythmias vafue*
Age, median o o

(IgR) 45 (28) " n (%) n (%)
Age Group

18- 40 years 447 02 (0.4) 445 (99.6)

41-65 yaers 456 03 (0.7) 453 (99.3) <0.001
>66 173 08 (4.6) 165 (95.4)

Gender

Male 739 07 (0.9) 732 (99.1) 0.24
Female 337 06 (1.8) 331 (98.2) )
Co-morbids

No or one

co-morbid 856 11 (1.3) 845 (98.7)

0.48

Two or more

co-morbid 220 02 (0.9) 218 (99.1)
Hypertension

Yes 292 07 (2.4) 285 (97.6) 0.52
No 784 06 (0.8) 778 (99.2) ’
Diabetes Mellitus

Yes 240 1(04) 239 (99.6) 031
No 836 12 (1.4) 824 (98.6) ’
Chronic Obstructive Airway disease

Yes 18 - 18 (100) 1.00
No 1058 13 (1.2) 1045 (98.8) ’
Chronic Kidney Disease

Yes 24 - 24 (100) 1.00
No 1052 13 (1.2) 1039 (98.8) ’
Chronic Liver Disease

Yes 16 01 (6.3) 15 (93.8) 017
No 1060 12 (1.1) 1048 (98.9) ’

*Fischer Exact test. p-value of <0.05 was considered significant.

cardiac arrhythmias among patients admitted after
undergoing a surgical procedure or in post-operative
phase (9/16) (p-value <0.05). The study didn’t find any
association between cardiac arrhythmias and primary
diagnosis of trauma, cerebrovascular events, acute res-
piratory failure and acute kidney injury (Table-III).

The length of stay in ICU was also calculated in
numbers of days patient did spend in surgical ICU.
Mean length of ICU stay was higher among patients
who had arrhythmias (7 days £ 2.5) as compared to
patients who had no arrhythmias (4 days * 0.9) (p-
value=0.001) (Table-IV). The study didn’t find any asso-
ciation between male gender and length of ICU stay,
ICU mortality, hospital mortality and number of days
on ventilator (p-value >0.05). However, ICU mortality
was higher among patients with arrhythmias who had
longer ICU stay as compared to patients with arrhyth-
mias with relatively shorter ICU stay.

Table-III: Distribution of cardiac arrhythmias by primary
diagnosis or reason of ICU stay among patients admitted in
Surgical ICU of a private tertiary care hospital in Karachi,
Pakistan (n=1076).

Primar . No -
Diagnoysis Arthymias Arrhythmias var;ue
Daignosis Frequency (%) | Frequency (%)
Sepsis
Yes 03 (10.3) 26 (89.7) 0.004
No 10 (89.7) 1037 (99) )
Post-operative
Yes 09 (56.3) 07 (43.8)
No 04 (0.4) 1056 (99.6) <0.001
Trauma
Yes 01 (0.5) 193 (99.5) 0.28
No 12 (1.4) 870 (98.6) )
CNS event / Cardiovascular Accident
Yes 1(1.1) 93 (98.9) 1.00
No 12 (1.2) 970 (98.8) )
Acute Respiratory Failure
Yes - -
No 13 (1.2) 1063 (98.8) )
Acute Kidney Injury
Yes 1(8.3) 11 (91.7) 013
No 12 (1.1) 1052 (98.9) )
*Fischer Exact test. p-value of 0.05 was considered significant
Table-IV: Comparison of Length of ICU Stay (Mean number
of days) among patients with and without arrthymia (n=1076)
Parameter Arrhythmias Arrhl;t(l)l-mias v a};;.le
ICU stay in days
(mean * SD) 7+25 4+09 0.001
DISCUSSION

In this single center surgical intensive care unit
study, we found an 1.2% for all type of cardiac arrhy-
thmias while atrial fibrillation was the commonest type
of arrhythmia experienced by majority of the patients.
910 The frequency reported in our study is compara-
tively low as compared to studies conducted among
ICU patients previously however, the most common
arrhythmias were atrial fibrillation which is in line with
previous studies.”10 This difference in estimates can be
explained by the fact that our study was only included
patients from surgical ICU while previous studies are
mainly conducted among patients from medical ICU
or an ICU having a mix of medical as well as surgical
patients.

We also observe a statistically significant differen-
ces in the arrhythmias when compared among different
age categories. Elderly patients who were above 65
years of age had highest cardiac arrhythmias as compa-
red to younger age groups. This finding is supported by
a previous study conducted among non-cardiac ICU
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patients which also reported the significantly higher
incidence of cardiac arrhythmias among patients who
were above 65 years of age.® Fuchs and his colleagues
conducted a retrospective analysis of 215 patients admi-
tted between August 2001 and 2008 in a community-
based teaching hospital medical ICU of a large tertiary
medical center in Boston. The study concluded that adv-
anced age is an independent risk factor for comorbids
and mortality especially for elderly (OR 1.38, 95% CI:
1.1-1.5).8 This can be further explained by findings from
a previous study conducted by Hatch and colleagues.
The study identified positive correlation between age
and risk of cardiac arrhythmias as well as severity of
arrhythmias. It concluded that deregulation of intrace-
llular calcium within the heart changes resulting in elec-
trical instability among elderly and increases chances of
cardiac arrhythmias.’

Our investigation did not detect significant diffe-
rences in arrhythmias among male and female patients
admitted to Surgical ICU. It also didn’t find any statis-
tically significant difference in the arrhythmias among
patients having no or only one co-morbid when com-
pared to patients with two or more co-morbids. Similar-
ly, we didn’t found any statistically significant associa-
tion between common comorbid conditions and arrhy-
thmias. These findings are contrary to 5 previous and
can be explained by relatively smaller sample size and
lack of adjustment for potential covariates.11011

Our results did not revealed any statistically signi-
ficant association between cardiac arrhythmias and dia-
gnosis of sepsis. Surgical ICU patients with sepsis, com-
pared to non-septic patients had lower cardiac arrhyth-
mias. This finding is contrary to previous evidence iden-
tifying sepsis as an independent risk factor for cardiac
arrhythmias among critically ill patients admitted in
ICU.1216 A review of evidence by Schwartz et al also con-
cludes that cardiac arrhythmias sepsis results in com-
plications and increased mortality in ICU patients.?
Similarly, a study conducted by Arora in 2006 included
61 patients found that sepsis at admission (9/18 vs.
9/43, p=0.01) was associated with high mortality among
patients with Atrial Fibrillation.™

This can be explained by the fact that septic patie-
nts are usually admitted to medical IC U hence resulting
in low number of cases among patients admitted to
surgical ICU. Cardiac arrhythmias were also associated
with a diagnosis of post-operative state or when prim-
ary reason of ICU admission was surgery. This finding
is supported by previous studies conducted among ICU
patients.11.17.18

Another finding is a significant association bet-
ween length of ICU stay and cardiac arrhythmias. Prol-
ong ICU stay has been identified as an independent risk
factor for cardiac arrhythmias as previously reported
by the studies conducted among patients admitted in
medical and cardiology ICU.1-20 They have reported
high mortality among patients with arrhythmias who
had a longer ICU stay. However, this study didn’t take
in account the duration of total hospital stays including
pre- and post-ICU stay. Hence, we didn’t analyze possi-
ble association of arrhythmias with total length of
hospital duration. Nevertheless, this analysis is a uni-
que addition as contributing to severely scarce evidence
regarding arrhythmias among patients admitted to
surgical ICUs. The findings from this study can be uti-
lized to identify the potential patients admitted in sur-
gical ICUs who are at high risk of cardiac arrhythmias.

LIMITATION OF STUDY

Our study had few inherent limitations. First, this was
a single-center study focusing surgical patients in ICU only
which limits its generalizability to other local settings. Secon-
dly, the medical records didn’t provide the information re-
garding many socio-demographic and medical management
related variables such as education, marital status, history of
substance abuse, levels of electrolytes and medical investiga-
tion. Hence, this ultimately compromised study scope and its
utility. Multivariate analysis was not possible due to lack
of information about potential confounders. Moreover, the
study had a relatively smaller sample size and represents a
particular patient population coming to a private tertiary care
hospital and admitted in Surgical ICU. Furthermore, due to
low arrhythmias a stratified analysis for different types of
arrhythmias was not possible.

CONCLUSION

Our findings suggest a relatively low frequency of car-
diac arrhythmias in surgical intensive care patient population.
This also concludes that risk factors such as advanced age
(>65 years), prolong ICU stay, primary diagnosis of sepsis
and post-operative status are associated with development of
cardiac arrhythmias among critically ill patients admitted in
surgical ICU. However, a more advanced analysis is required
to measure the magnitude of the risk and identify more factors
while adjusting for key or potential confounders.
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