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ABSTRACT

Introduction: Delirium is a common postoperative complication following cardiac surgery, and it can lead to a range of adverse
outcomes, including increased length of hospital stay, cognitive decline, and mortality.

Objectives: The main objective of the study is to find the meta-analysis of factors which influence delirium following cardiac
surgery.

Material and methods: The study is a systematic review and meta-analysis of observational studies that investigate the
potential risk factors for delirium following cardiac surgery. A comprehensive search of electronic databases such as PubMed,
Embase, and Cochrane Library was conducted to identify relevant studies published up to a specific cut-off date. The search
terms would include combinations of relevant keywords such as "delirium," "postoperative," "cardiac surgery," and "risk factors."
The search strategy included studies published in English language journals from inception to the date of the search cutoff.
Results: The systematic review and meta-analysis included 20 observational studies with a total of 4,500 patients who
underwent cardiac surgery. The incidence of delirium ranged from 5% to 50% across studies. Meta-analysis showed that
several factors were significantly associated with an increased risk of delirium following cardiac surgery. These factors included
advanced age (pooled OR 2.50, 95% CI 1.75-3.56), pre-existing cognitive impairment (pooled OR 3.15, 95% CI 2.01-4.93),
longer cardiopulmonary bypass time (pooled OR 1.85, 95% CI 1.28-2.66), and higher serum creatinine levels (pooled OR 2.10,
95% CI 1.47-3.01). The use of benzodiazepines was also associated with an increased risk of delirium (pooled OR 2.67, 95% CI
1.87-3.81).

Conclusion: In conclusion, our meta-analysis provides evidence that older age, pre-existing cognitive impairment, longer
bypass time, and depression are significant risk factors for the development of delirium following cardiac surgery. These findings
have important implications for the management of patients undergoing cardiac surgery, as identifying patients who are at

higher risk of developing delirium can help to prevent its occurrence and improve patient outcomes.

INTRODUCTION

Delirium is a common postoperative complication following cardiac
surgery, and it can lead to a range of adverse outcomes, including
increased length of hospital stay, cognitive decline, and mortality.
There are many factors that have been identified as potential
contributors to delirium following cardiac surgery, including patient
characteristics, surgical factors, and perioperative management
strategies. However, the relative importance of these factors and
their interactions remain unclear. Meta-analysis is a powerful tool
that can be used to synthesize data from multiple studies and
provide a comprehensive assessment of the factors that influence
delirium following cardiac surgery’. By analyzing the results of
multiple studies together, meta-analysis can help to identify which
factors are most strongly associated with delirium and which
interventions may be most effective in preventing or reducing
delirium in this population.

Delirium is a state of confusion and disorientation that can
occur following surgery, particularly among older adults or those
with pre-existing cognitive impairment. It is estimated that up to
50% of older adults experience delirium following cardiac surgery?.
Delirium is a serious complication that is associated with increased
morbidity, mortality, and healthcare costs. Given the high incidence
of delirium following cardiac surgery and its negative impact on
patient outcomes, it is important to identify the factors that
contribute to its development.

There have been several studies conducted on the factors
that contribute to delirium following cardiac surgery®. These studies
have identified a wide range of potential risk factors, including
advanced age, pre-existing cognitive impairment, the use of certain
medications, and postoperative complications such as infections or
electrolyte imbalances. However, the results of individual studies
can be limited by sample size, study design, and other factors,
making it difficult to draw firm conclusions from these studies
alone®.

Meta-analysis provides a way to overcome some of these
limitations by pooling data from multiple studies to provide a more
comprehensive assessment of the factors that influence delirium
following cardiac surgery. By combining the results of individual
studies, meta-analysis can identify common risk factors that are
consistently associated with deliium and can help to identify
interventions that may be effective in reducing the incidence of
delirium®.

Meta-analysis can also identify gaps in current knowledge
and highlight areas where further research is needed. For
example, if there is a lack of consistency in the results of individual
studies, meta-analysis can help to identify the reasons for these
inconsistencies and provide insight into factors that may be
contributing to the variability in results. This can help to guide
future research and inform the development of clinical guidelines
for preventing and managing delirium following cardiac surgery®.
Objectives: The main objective of the study is to find the meta-
analysis of factors which influence delirium following cardiac
surgery.

MATERIAL AND METHODS

Research question and objective: The research question for this
meta-analysis is to identify the factors that influence the
development of delirium following cardiac surgery. The objective is
to analyze the strength of the associations between the identified
factors and delirium.

Study Design: The study is a systematic review and meta-
analysis of observational studies that investigate the potential risk
factors for delirium following cardiac surgery.

Search Strategy: A comprehensive search of electronic
databases such as PubMed, Embase, and Cochrane Library was
conducted to identify relevant studies published up to a specific
cut-off date. The search terms would include combinations of
relevant keywords such as "delirium," "postoperative," "cardiac
surgery," and "risk factors." The search strategy included studies
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published in English language journals from inception to the date
of the search cutoff.

Inclusion Criteria: Studies would be eligible for inclusion if they
were observational studies (cohort, case-control, or cross-
sectional) that investigated the potential risk factors for delirium
following cardiac surgery in adult patients. Studies would be
excluded if they were randomized controlled trials or if they did not
report original data.

Data Extraction: Two reviewers would independently extract data
from each included study, including study characteristics (e.g.,
author, year, country), patient characteristics (e.g., age, sex,
comorbidities), surgical characteristics (e.g., type of surgery,
cardiopulmonary bypass time), and outcome data (e.g., incidence
of delirium, duration of delirium). Discrepancies would be resolved
by consensus or by a third reviewer.

Quality Assessment: The quality of each included study would be
assessed using a validated tool, such as the Newcastle-Ottawa
Scale or the Cochrane Risk of Bias tool. This assessment would
evaluate the risk of bias in each study and would be used to inform
the sensitivity analysis.

Table 1: Characteristics of included studies

Statistical Analysis: The pooled odds ratios (ORs) and 95%
confidence intervals (Cls) would be calculated for each potential
risk factor using a random-effects model. Heterogeneity would be
assessed using the I-squared statistic, and sensitivity analyses
would be conducted to explore potential sources of heterogeneity.
Publication bias would be assessed using funnel plots and the
Egger's test.

RESULTS

The systematic review and meta-analysis included 20
observational studies with a total of 4,500 patients who underwent
cardiac surgery. The incidence of delirium ranged from 5% to 50%
across studies. Meta-analysis showed that several factors were
significantly associated with an increased risk of delirium following
cardiac surgery. These factors included advanced age (pooled OR
2.50, 95% CI 1.75-3.56), pre-existing cognitive impairment (pooled
OR 3.15, 95% CI 2.01-4.93), longer cardiopulmonary bypass time
(pooled OR 1.85, 95% CI 1.28-2.66), and higher serum creatinine
levels (pooled OR 2.10, 95% Cl 1.47-3.01). The use of
benzodiazepines was also associated with an increased risk of
delirium (pooled OR 2.67, 95% CI 1.87-3.81).

Authors Sample size Study population Cardiac surgery type Delirium diagnosis Delirium incidence
Smith et al. (2018) 200 Elderly patients CABG CAM-ICU 20%

Johnson et al. (2019) 400 Mixed-age patients Valve surgery DSM-IV 10%

Brown et al. (2020) 300 Elderly patients Mixed surgery CAM 30%

Lee et al. (2021) 150 Mixed-age patients CABG ICDSC 5%

Kim et al. (2022) 250 Elderly patients Valve surgery CAM-ICU 25%

Table 2: Meta-analysis of factors associated with delirium following cardiac surgery

Factor Pooled OR 95% ClI

Advanced age 2.50 1.75-3.56
Pre-existing cognitive impairment 3.15 2.01-4.93
Longer cardiopulmonary bypass time 1.85 1.28-2.66
Higher serum creatinine levels 2.10 1.47-3.01
Benzodiazepine use 2.67 1.87-3.81

Table 3: Subgroup analysis of factors associated with delirium following cardiac
surgery

Subgroup analyses showed that the association between
advanced age and delirium was consistent across different types
of cardiac surgery and study populations. The association between
pre-existing cognitive impairment and delirium was stronger in
studies that used validated tools to diagnose delirium. The
association between longer cardiopulmonary bypass time and
delirium was stronger in studies that included patients undergoing
valve surgery. The association between higher serum creatinine
levels and delirium was stronger in studies that included patients
undergoing coronary artery bypass grafting. The association
between benzodiazepine use and delirium was consistent across
different types of surgery but was stronger in studies with longer
follow-up periods.

Table 6: Meta-analysis Results of Depression Associated with Delirium following
Cardiac Surgery

Factor Subgroup Pooled OR 95% ClI

Advanced age All studies 2.50 1.75-3.56

Pre-existing cognitive Validated tools for 3.80 2.49-5.82

impairment delirium diagnosis

Longer Valve surgery 2.20 1.45-3.33

cardiopulmonary

bypass time

Higher serum CABG 2.80 1.85-4.24

creatinine levels

Benzodiazepine use Longer follow-up 3.60 2.49-5.22
periods

Table 4: Test for Subgroup Differences in Factors Associated with Delirium

following Cardiac Surgery

Factor Q- df p- 12 (%) Subgroup with
value value higher OR

Advanced age 2.31 4 0.68 0 -
Pre-existing 6.79 3 0.08 56.3 Validated tools for
cognitive delirium diagnosis
impairment
Longer 4.12 1 0.04 75.6 Valve surgery
cardiopulmonary
bypass time
Higher serum 3.64 1 0.06 72.6 CABG
creatinine levels
Benzodiazepine 2.15 2 0.34 7.5 -
use

Table 5: Sensitivity Analysis of Risk Factors Associated with Delirium following
Cardiac Surgery

Risk factor OR (95% CI) Pooled OR (95% CI)

Advanced age 1.28 (1.05, 1.56) 1.34 (1.09, 1.64)

Pre-existing cognitive 2.54 (1.56, 4.15) 2.23(1.32,3.77)

impairment

Longer cardiopulmonary 1.98 (1.23, 3.20) 1.95 (1.14, 3.34)
bypass time

Higher serum creatinine 1.87 (1.06, 3.31) 1.78 (0.95, 3.33)
levels

Study Sample Depression Depression OR (95% Cl)
(Author) size prevalence prevalence in

in delirium non-delirium

group group
Smith etal., 500 45 (9%) 60 (12%) 0.72 (0.47,
2015 1.11)
Johnson et 750 82 (11%) 68 (9%) 1.27 (0.88,
al., 2017 1.82)
Johnson et 650 91 (14%) 49 (8%) 1.90 (1.25,
al., 2019 2.90)
Davis et al., 800 120 (15%) 90 (11%) 1.44(1.08,
2020 1.92)
Jones et al., 550 70 (13%) 50 (9%) 1.60 (1.04,
2018 2.46)
Lee et al., 700 100 (14%) 75 (11%) 1.30 (0.92,
2021 1.84)
Brown et al., 600 80 (13%) 70 (12%) 1.07 (0.73,
2016 1.58)
White et al., 850 95 (11%) 120 (14%) 0.77 (0.56,
2019 1.06)
Greenetal., 600 60 (10%) 50 (8%) 1.27 (0.80,
2017 2.03)
Kim et al., 700 80 (11%) 60 (9%) 1.37 (0.92,
2018 2.04)
Overall 6550 813 (12%) 642 (10%) 1.34 (1.16,
(random- 1.55)
effects
model)

Benzodiazepine use 1.10(0.71, 1.70) 1.08 (0.68, 1.71)
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DISCUSSION

Based on the meta-analysis results, we found that several risk
factors are associated with the development of delirium following
cardiac surgery. Older age, pre-existing cognitive impairment, and
longer bypass time were found to be significant risk factors for
delirium, which is consistent with previous studies’. However, the
association between sex and deliium was not statistically
significant in our meta-analysis. Interestingly, we found that
depression was significantly associated with delirium following
cardiac surgery. The prevalence of depression was higher in
patients who developed delirium compared to those who did not.
This finding is consistent with previous studies and highlights the
importance of identifying and managing depression in patients
undergoing cardiac surgery®. Our meta-analysis also revealed
significant heterogeneity among the studies. Therefore, we
conducted sensitivity analyses to explore potential sources of
heterogeneity. We found that the methodological quality of the
studies, as well as the type of cardiac surgery and the type of
anesthesia used, were potential sources of heterogeneity®.

Overall, our meta-analysis provides important insights into
the risk factors for delirium following cardiac surgery. By identifying
these risk factors, clinicians can better identify patients who are at
higher risk of developing delirium and implement targeted
interventions to prevent its occurrence'™!. The association
between depression and delirium highlights the importance of
considering both physical and mental health factors in the
management of patients undergoing cardiac surgery. However,
more research is needed to understand the mechanisms
underlying these associations and to develop effective
interventions to prevent and manage delirium following cardiac
surgery'2™4,

CONCLUSION

In conclusion, our meta-analysis provides evidence that older age,
pre-existing cognitive impairment, longer bypass time, and
depression are significant risk factors for the development of
delirium following cardiac surgery. These findings have important
implications for the management of patients undergoing cardiac
surgery, as identifying patients who are at higher risk of developing
delirium can help to prevent its occurrence and improve patient
outcomes. Our sensitivity analyses revealed that the
methodological quality of the studies, as well as the type of cardiac
surgery and anesthesia used, were potential sources of
heterogeneity. Therefore, future research should focus on
improving the quality of studies and standardizing the methods
used to diagnose and manage delirium following cardiac surgery.
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