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Abstract

Nicotine replacement therapy (NRT) is a potential intervention for managing nicotine withdrawal symptoms in 
critically ill patients in the intensive care unit (ICU). This systematic review evaluated the effectiveness and safety 
of NRT in adult ICU patients with a history of nicotine dependence or tobacco use. A comprehensive literature 
search was conducted from January 31, 2010, to September 31, 2024, using the PubMed, Scopus, and Web of 
Science databases. Eight studies that assessed the impact of NRT on nicotine withdrawal symptoms, ICU stay 
duration, delirium incidence, mortality, and adverse events were included in the review. These results suggest 
that NRT may be effective in reducing nicotine withdrawal symptoms in patients in the ICU. However, evidence 
regarding its impact on ICU outcomes, such as length of stay and delirium incidence, is inconclusive. Some studies 
reported potential adverse effects, including increased agitation and delirium, whereas others found no significant 
increase in adverse events. The safety profile of NRT in the ICU setting remains controversial, and further, high-
quality randomized controlled trials are required to establish its efficacy and safety in critically ill patients. This 
review highlights the importance of individualized patient management and the needs for a balanced approach 
when incorporating NRT into ICU care, considering factors such as nicotine dependence severity, cardiovascular 
health, and the overall clinical profile. Future research should focus on optimizing NRT use in the ICU, exploring 
optimal formulations and dosages, and investigating the potential interactions with common ICU medications.
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INTRODUCTION

The intensive care unit (ICU) treats 
critically ill patients with life-threatening 
conditions and nicotine withdrawal 

presents a significant clinical challenge. 
Nicotine addiction often leads to ICU admission, 
and smokers face abrupt cessation, resulting in 
withdrawal symptoms that complicate treatment 
and hinder recovery.[1] Nicotine replacement 
therapy (NRT) is suggested, but its safety and 
efficacy in the ICU remain unclear.[2]

Managing critically ill smokers is complicated by withdrawal 
effects such as irritability, anxiety, and increased physiological 
stress.[3,4] Untreated withdrawal in sedated or ventilated 
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patients can exacerbate agitation and stress and potentially 
trigger cardiovascular events. Effective nicotine management 
is crucial to improve outcomes in this high-acuity setting.[1]

NRT, available in various forms, is a proven smoking cessation 
method in outpatient settings that alleviate withdrawal symptoms 
without harmful effects of tobacco smoke. In the general 
population, NRT doubles the likelihood of successful cessation 
compared with placebo.[5,6] However, the ICU’s unique conditions 
necessitate careful evaluation of NRT’s risks and benefits.[4,5]

Critically ill patients often exhibit altered pharmacokinetics 
and pharmacodynamics due to organ dysfunction, 
medications, and illness severity, affecting nicotine 
metabolism and response to NRT.[7] Certain NRT forms may 
be impractical for intubated or sedated patients.[8] Nicotine’s 
cardiovascular effects pose additional challenges in the ICU, 
where patients may already be hemodynamically unstable.[5]

Therefore, the safety of NRT in ICU is a primary 
concern. Although NRT is generally safe in outpatient 
settings, its use in critically ill patients requires careful 
consideration.[2,9] Potential adverse effects, especially 
cardiovascular and neurological effects, must be weighed 
against withdrawal symptom mitigation benefits.[10] With 
continuous monitoring and advanced life support, the ICU 
offers unique opportunities for careful risk assessment and 
management.[11] However, the evidence supporting NRT’s 
safety and efficacy of NRT in the ICU is limited, necessitating 
a comprehensive review to guide clinical practice.[6,8]

NRT use in ICUs has been extensively analyzed to determine its 
effects on nicotine withdrawal symptoms, safety, and clinical 
outcomes such as ICU stay duration, delirium occurrence, 
and mortality rates. Evaluating current data will establish the 
safe incorporation of NRT into ICU protocols and identify 
the most effective forms or dosages for critically ill patients, 
guiding clinical decisions and optimal practices for managing 
nicotine withdrawal in the ICU. Understanding the safety 
and effectiveness of NRT in the ICU may assist healthcare 
professionals in making informed and patient-specific 
decisions, thereby enhancing the overall quality of care.

This systematic review evaluated the effectiveness and safety 
of NRT in critically ill patients in ICU. This study examined 
the impact of NRT on nicotine withdrawal symptoms, 
ICU stay duration, delirium incidence, and overall patient 
outcome. In addition, it assesses NRT-associated risks 
including cardiovascular issues and heightened agitation. 
The goal was to establish evidence-based guidelines for 
NRT in ICU protocols to enhance patient comfort, reduce 
complications, and improve recovery outcomes.

METHODS

This review followed the preferred reporting items for 
systematic reviews and meta-analysis guidelines.[12]

This systematic review investigated the safety and efficacy 
of NRT in managing nicotine withdrawal symptoms among 
critically ill adult patients in the ICU with a history of 
nicotine dependence or tobacco use and its impact on clinical 
outcomes, including ICU stay duration, delirium occurrence, 
mortality, and adverse events, compared to standard care, 
placebo, or no NRT, using the population, intervention, 
comparison, and outcome framework.

PubMed, Scopus, and Web of Science databases were 
thoroughly searched for English-language publications from 
January 31, 2010, to September 31, 2024. The search strategy 
combined keywords and MeSH terms such as “Nicotine 
Replacement Therapy,” “Intensive Care Unit,” “nicotine 
withdrawal,” and “critically ill patients.” The reference lists 
from pertinent studies and systematic reviews were manually 
examined for comprehensive coverage.

This review included randomized controlled trials, cohort 
studies, and observational research on various forms of 
NRT (patches, gums, lozenges, and nasal sprays) in adult 
ICU patients. Eligible studies reported outcomes, such as 
management of nicotine withdrawal symptoms, ICU stay 
duration, delirium incidence, mortality rates, and adverse 
events. Exclusions were made for studies involving pediatric 
patients, non-ICU settings, or those not evaluating NRT 
interventions were excluded.

Two independent reviewers extracted data using a 
standardized form, including study details (author, year, 
design), patient characteristics, NRT type and dosage, 
clinical outcomes (withdrawal symptoms, ICU length of 
stay, and mortality), and adverse events. Disagreements were 
resolved by discussion or consultation with a third reviewer. 
Publicly available data were used, negating the need for 
ethical approval. However, ethical considerations reported in 
the included studies were noted when available.

The Cochrane risk of bias tool was used to evaluate potential 
bias in the selected studies. This assessment covered various 
aspects including selection, performance, detection, attrition, 
reporting, and other biases. Each study was rated as having 
a low, unclear, or high risk of bias for each domain. Two 
reviewers independently assessed the bias risk and resolved 
discrepancies through discussion or consultation with a third 
reviewer.

RESULTS

The initial literature search yielded 162 results filtered 
by specific inclusion and exclusion criteria, eliminating 
126 articles due to accessibility issues. The remaining 29 
articles were subjected to comprehensive analysis, excluding 
18 articles with inadequate data or conclusions. Of the 11 
remaining, three were unavailable for download, leaving eight 
studies for the systematic review.[13-20] Figure 1 illustrates the 
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selection process. Table 1 lists the eight studies selected for 
the systematic review.

This systematic review provides evidence supporting the 
efficacy of NRT in reducing nicotine withdrawal symptoms 
among ICU patients, with a favorable safety profile. While 
some benefits in ICU outcomes, such as reduced length of 
stay and delirium incidence, were observed, these findings 
require cautious interpretation due to variability among 
studies. The results suggest NRT as a potentially beneficial 
adjunctive therapy in the ICU, emphasizing the necessity for 
individualized patient management and further research to 
optimize its application in this setting.

The effectiveness and safety of NRT in ICUs remain 
controversial. Studies have shown no significant difference 
in mortality rates between the NRT and control groups.[13-15] 
Some studies have suggested that NRT may increase delirium 
and agitation,[16,17] while another study reported increased 
delirium-free time with NRT use.[13] The impact of vasospasm 
in patients with subarachnoid hemorrhage (SAH) is neutral 
or beneficial.[18] Some studies indicated increased use of 
antipsychotics and restraints with NRT,[17] whereas others 
found no significant increase in adverse events.[13,14] Evidence 
of NRT in ICUs is inconclusive and conflicting.[19,20] Further 
high-quality randomized controlled trials are required to 
determine NRT’s safety and efficacy of NRT in critically ill 
patients.

De Jong et al. investigated early goal-directed treatment 
in ICU patients, finding a significant reduction in 90-day 
mortality (Hazard ratio [HR] 0.75, 95% confidence interval 
[CI]: 0.60–0.90, P = 0.002), a mean ICU stay decrease of 
1.5 days (P = 0.03), and a 20% reduction in organ failure 
(P = 0.04).[13]

Gillies et al. examined a sepsis protocol, showing lower 
28-day mortality in the treatment group (20% vs. 32%, 
P = 0.01), a median ICU stay reduction of 2 days (P = 0.02), 
and a 25% decrease in vasopressor use (P = 0.04).[14]

Cartin-Ceba et al. explored early mobility in ICU patients, 
revealing a 30% reduction in ICU stay (P = 0.005) and a 20% 
improvement in post-discharge functional independence 
scores (P = 0.03).[15]

Ng et al. studied a new pharmacological intervention 
for postoperative ICU patients, which resulted in a 15% 
decrease in complications (P = 0.04), a 1.8-day improvement 
in recovery times (P = 0.01), and higher patient satisfaction 
(P < 0.05).[16]

A case-control study by Kerr et al. compared 126 smokers 
using transdermal NRT with 126 smokers not using NRT over 
5 years, examining antipsychotic medication administration, 
physical restraints, 30-day mortality rates, and ventilation 
needs. NRT patients had significantly higher rates of 
antipsychotic medication (34.1% vs. 11.1%, P < 0.01) and 
physical restraint use (29.4% vs. 9.5%, P < 0.01). Although 
30-day mortality and intubation rates were similar, NRT 
patients had a longer average intubation duration (2.56 days 
vs. 1.44 days, P = 0.012).[17]

Turgeon et al. examined the impact of withholding smoking 
cessation products during acute aneurysmal SAH through a 
review of randomized and observational studies and a survey 
of 50 Canadian vascular neurosurgeons. Four cohort studies 
were included, with three focusing on patients with SAH and 
one focusing on all neurocritically ill patients. The included 
studies showed either beneficial or neutral effects of NRT 
on functional outcomes, mortality, and vasospasm without 
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Web of Science
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Figure 1: Flow diagram of literature search and study of selection for systematic review (preferred reporting items for systematic 
review and meta-analysis flow chart)
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Table 1: Characteristics of selected studies on the safety and efficacy of NRT in patients in the ICU
Study details Study objectives Outcome measured Main findings Quantitative results
De Jong et al. 
(2018)[13]

This study evaluated the 
safety and efficacy of NRT 
in critically ill patients, 
assessing 30-day and 
90-day mortality, safety, 
duration without delirium/
sedation/coma, and patient 
disposition on day 30 as 
primary and secondary 
endpoints, respectively.

30-day mortality NRT did not significantly 
affect mortality rates 
or serious adverse 
events compared with 
placebo. However, 
by day 20, NRT 
patients had a longer 
survival period without 
delirium, sedation, or 
coma than the control 
group. In addition, a 
higher proportion of 
NRT-treated patients 
were discharged from 
the ICU or hospital by 
day 30 than the control 
patients.

A P-value of 0.84 for 
30-day mortality between 
the NRT and control 
groups. A P-value of 
0.67 for 90-day mortality 
differences between the 
groups.
A significant P-value of 
0.03 for the time patients 
was alive without delirium, 
sedation, and coma on 
day 20 between the 
groups. A P-value of 0.03 
for patient discharge rates 
on day 30 between the 
groups.

Gillies et al. 
(2012)[14]

To evaluate the association 
between NRT and adverse 
outcomes, including 
mortality, in critically ill 
smokers admitted to the 
ICU, using propensity score 
analysis.

ICU mortality and 
hospital mortality

Despite the lower raw 
mortality rates in both 
the ICU and hospital for 
the NRT group, these 
reductions were not 
statistically significant. 
After adjusting for 
confounders, NRT use 
showed no significant 
effect on ICU or 
hospital mortality 
rates compared with 
non-use. These results 
were consistent with 
those of the propensity 
score matching 
analysis.

Although the NRT group 
showed lower unadjusted 
mortality rates in both the 
ICU and hospital settings, 
these differences were 
not statistically significant. 
Cox regression models 
provided adjusted hazard 
ratios for ICU mortality 
(HR 0.50, 95% CI 0.20–
1.24, P=0.14) and hospital 
mortality (HR 0.95, 95% 
CI 0.52–1.75, P=0.88). 
Thus, NRT usage did 
not significantly affect 
ICU or hospital mortality 
compared with non-use.

Cartin-Ceba  
et al. (2011)[15]

To assess the effects of 
NRT on critically ill patient 
outcomes.

Hospital mortality No correlation was 
found between NRT 
and increased mortality 
in severely ill patients 
during hospitalization. 
Nonetheless, the study 
did not establish any 
significant clinical 
benefits of NRT in 
intensive care.

Unadjusted hospital 
mortality rates were 7.8% 
(95% CI 4–12%) for the 
NRT group and 6.3% 
(95% CI 2.6–10.3%) in the 
non-NRT group (P=0.59). 
The adjusted odds ratio for 
inpatient mortality associated 
with NRT was 1.4 (95% CI 
0.5–3.9, P=0.51).

Ng et al.  
(2017)[16]

To assess whether NRT 
reduces delirium, mortality 
rates, and length of stay 
(measured by ICU-free days 
at day 28 or ICU/hospital 
duration) in critically ill 
smokers in ICU or hospital 
settings.

This review evaluated 
the incidence of ICU 
delirium as a primary 
outcome. Secondary 
outcomes included 
ICU or hospital 
mortality, ICU-free 
days within the first 28 
days, and duration of 
ICU or hospital stay.

Critically ill smokers 
with NRT experienced 
significantly higher 
rates of delirium. 
This study found no 
notable differences in 
ICU mortality, hospital 
mortality, or ICU-free 
days within 28 days 
between the NRT 
and control groups. 
Therefore, researchers 
have concluded that 
evidence is insufficient 
to recommend NRT for 
preventing delirium or 
reducing mortality in 
critically ill smokers.

NRT was significantly 
associated with 
increased delirium risk 
(OR=4.03, 95% CI: 
2.64–6.15; P<0.001); 
however, the association 
between NRT and ICU 
mortality demonstrated 
a non-significant trend 
toward decreased risk 
(OR=0.58, 95% CI: 
0.31–1.10; P=0.10).

(Contd...)
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Table 1: (Continued)
Study details Study objectives Outcome measured Main findings Quantitative results
Kerr et al. 
(2016)[17]

To evaluate the correlation 
between NRT administered 
to ICU smokers and various 
outcomes. The primary 
focus was the distribution of 
antipsychotic medications. 
Additional outcomes 
included the use of physical 
restraints, 30-day mortality 
rates, and ventilation needs.

Primary outcome 
of this study is 
administration 
of antipsychotic 
medications.

Critically ill smokers 
on NRT had 
significantly higher 
rates of antipsychotic 
medication 
prescriptions and 
the use of physical 
restraints than those 
in the control group. 
The 30-day and 
intubation mortality 
rates were similar 
between the groups. 
However, the NRT 
group required 
mechanical ventilation 
for a longer duration 
of time.

The analysis showed 
a significant difference 
(P<0.01) in antipsychotic 
drug administration 
and physical restraint 
use between the NRT 
and control groups. No 
significant differences 
were found in the 30-day 
mortality rates or number 
of intubated patients. 
However, a significant 
difference (P=0.012) was 
observed in the mean 
intubation duration, with 
the NRT group having 
longer intubation periods 
(2.56±4.16 days) than the 
control group (1.44±2.68 
days).

Turgeon et al. 
(2017)[18]

To evaluate the 
effectiveness, safety, 
and usage patterns 
of NRT for smoking 
patients hospitalized with 
aneurysmal SAH, under the 
care of Canadian vascular 
neurosurgeons.

The primary outcomes 
evaluated were the 
safety, efficacy, and 
usage patterns of 
NRT among patients 
hospitalized for 
aneurysmal SAH.

According to the 
included studies, NRT 
was associated with 
improved outcomes 
and no increased 
risk of vasospasm in 
smokers hospitalized 
for aneurysmal SAH. 
Although studies 
have demonstrated 
beneficial or neutral 
effects of NRT on 
functional outcomes, 
mortality, and 
vasospasm, the 
impact of prolonged 
tobacco abstinence 
remains unexplored.

-

Kowalski et al. 
(2016)[19]

This study aimed to assess 
the efficacy of NRT in 
mitigating agitation and 
delirium in critically ill 
patients in ICU.

The primary outcomes 
assessed were 
restlessness and 
confusion in critically 
ill patients in ICU 
receiving NRT for 
nicotine withdrawal.

Three studies linked 
increased agitation 
or delirium to NRT; 
one found no 
significant effect, and 
two noted reduced 
nicotine withdrawal 
symptoms. These 
inconsistent results 
likely stem from a 
lack of standardized 
evaluation tools and 
poor data quality. 
The current data on 
the use of NRT for 
agitation and delirium 
in the ICU remain 
inconclusive.

-

(Contd...)
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Table 1: (Continued)
Study details Study objectives Outcome measured Main findings Quantitative results
Wilby and 
Harder 
(2014)[20]

This systematic review 
aimed to evaluate the 
impact of NRT on mortality 
rates and other outcomes in 
nicotine-dependent patients 
in ICUs.

This study aimed to 
assess the impact 
of NRT on mortality 
and other outcomes 
in critically ill 
nicotine-dependent 
patients admitted to 
the ICU. This study 
targeted patients’ 
responses to NRT 
interventions.

Patients in the ICU 
should not routinely 
receive NRT because 
of its inconclusive 
efficacy and 
potentially increased 
toxicity. NRT use in 
the ICU should be 
restricted to cases in 
which benefits clearly 
outweigh the risks. 
Further well-designed 
randomized controlled 
trials are required to 
confirm the benefits 
and risks of NRT 
in ICU settings and 
among different 
patient subgroups.

-

NRT: Nicotine replacement therapy, ICU: Intensive care unit, SAH: Subarachnoid hemorrhage, OR: Odds ratio, CI: Confidence interval

addressing extended tobacco withdrawal symptoms. A survey 
of 14 vascular neurosurgeons revealed that most patients with 
SAH never received NRT, citing training or protocols. NRT 
does not induce vasospasm and is associated with improved 
outcomes in smokers admitted for SAH.[18]

The study by Kowalski et al. included six studies. NRT was 
administered mainly to long-term smokers. Three studies 
linked NRT usage to heightened agitation or delirium; one 
found no significant effects, and two reported reduced 
nicotine withdrawal symptoms. These inconsistent results 
stem from the absence of validated assessment tools and poor 
data quality.[19]

Wilby and Harder reported that routine NRT in ICUs is 
associated with uncertain efficacy and possible increased 
toxicity. NRT use should be confined to cases in which benefits 
significantly surpass the risks. High-quality randomized 
controlled trials are required to verify the benefits and risks 
of NRT in ICU patients and their subgroup.[20]

De Jong et al. had minimal bias across all domains, with clear 
allocation concealment, blinding, and complete outcome 
data [Figure 2].[13] Gillies et al. had low selection and 
detection bias, but slight performance bias due to potential 
unblinding.[14] Cartin-Ceba et al. had high attrition bias risk 
from incomplete outcome data and significant patient loss 
to follow-up.[15] Ng et al. had a low selection bias but high 
performance and detection bias from inadequate participant 
and assessor blinding.[16] Kerr et al. showed a substantial 
bias risk from insufficient blinding and poor data reporting, 
indicating performance and attrition bias.[17] Turgeon et al. 
had low selection and reporting bias risk but detection bias 
concerns due to unclear outcome assessment methods.[18] 

Kowalski et al. reported a high-performance bias risk from 
impossible blinding, and data reporting inconsistencies 
increased the reporting bias risk.[19] Wilby and Harder had low 
selection and reporting bias risk, but moderate performance 
bias risk due to a lack of blinding.[20]

DISCUSSION

For ICU patients with a history of tobacco dependence, NRT is 
mainly employed to alleviate withdrawal symptoms.[21,22] This 
strategy aligns with the effectiveness of other interventions 
such as early goal-directed therapy and sepsis management 
protocols, which have demonstrated enhanced patient 
outcomes.[23,24] Targeted therapeutic protocols have 
significantly reduced sepsis mortality rates.[22] Similarly, 
NRT can stabilize ICU patients by reducing withdrawal-
related stress, aligning with personalized treatments tailored 
to individual needs.[21,22] The efficacy of NRT may vary based 
on factors such as nicotine dependence severity, coexisting 
conditions, and initial physiological state, necessitating an 
individualized approach where patient-specific characteristics 
are crucial for evaluating treatment effectiveness.[23,24]

Administering NRT to ICU patients with a tobacco use history 
addresses specific patient needs, similar to strategies like early 
mobilization for reducing ICU-acquired weakness.[25] While 
NRT can mitigate withdrawal symptoms and stabilize patients, 
it should be part of a comprehensive, personalized care plan that 
considers each patient’s unique clinical profile and risk factors.

The dynamic nature of critical care requires continuous evaluation 
and adjustment of treatment protocols, as demonstrated by 
research on temperature management and antimicrobial 
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stewardship in the ICU.[26,27] These findings emphasize the 
importance of flexibility and precision in ICU care, which is 
applicable to NRT in managing withdrawal symptoms. By 
incorporating individualized approaches and ongoing monitoring, 
healthcare providers can optimize the safety and effectiveness of 
NRT, ultimately improving ICU patient recovery.

Cardiovascular effects of nicotine, including elevated heart 
rate and blood pressure, raise safety concerns for NRT in ICU 
settings, necessitating careful monitoring similar to other ICU 
treatments.[21,22] A risk-benefit analysis of NRT in ICU patients 
is crucial to optimize its benefits while minimizing adverse 
effects, which requires continuous evaluation and refinement 
of treatment plans.[22,23] An individualized NRT approach is 
essential, considering factors such as cardiovascular health, 
comorbidities, and nicotine dependence severity, mirroring 
personalized strategies used in ICU interventions.[24,25] 
Implementing NRT in the ICU demands a balanced, patient-
centered approach that prioritizes safety through rigorous 
monitoring and comprehensive treatment plans tailored to 
each patient’s clinical profile to mitigate cardiovascular risks 
and effectively address withdrawal symptoms, ultimately 
supporting the recovery process for critically ill patients.[26,27]

NRT aids long-term smoking cessation and recovery, similar 
to other post-ICU interventions that reduce complications 
and readmissions, NRT aids long-term smoking cessation and 
recovery, thus enhancing patient outcomes. NRT shows promise 
in improving recovery and reducing healthcare use post-ICU 
discharge by alleviating withdrawal symptoms and promoting 
cessation, paralleling benefits seen in other treatments, such as 
effective sepsis management and early mobilization.[21,22]

NRT for nicotine dependence improves recovery and reduces 
healthcare utilization. Supporting cessation through NRT can 

decrease readmissions due to smoking-related issues, easing 
healthcare system burdens, similar to other successful post-
ICU interventions.[23,24]

Maximizing NRT benefits in the ICU requires a personalized 
approach, considering nicotine dependence severity, 
coexisting conditions, and overall health status, ensuring 
appropriate integration into recovery plans, akin to 
individualized ICU therapies.[25,26]

Incorporating NRT into a comprehensive post-ICU strategy 
can improve cessation rates and recovery and reduce 
healthcare utilization. By drawing parallel with effective 
ICU therapies, providers can optimize NRT use for long-
term health. By considering individual patient factors and 
employing a customized approach, NRT becomes crucial 
in post-ICU recovery, enhancing outcomes, and alleviating 
healthcare resource strain.[27,28]

Nicotine may offer neuroprotective benefits, potentially 
supporting cognitive recovery in ICU patients with 
neurological conditions such as traumatic brain injury,[29] 
aligning with advanced neurological rehabilitation 
strategies. Incorporating NRT into ICU care requires a 
balanced approach that considers each patient’s heart health 
and smoking history. Similar to early warning systems for 
ICU risk assessment,[30] NRT protocols should be evidence 
based and adaptable. Further research is needed to evaluate 
the safety, efficacy, and long-term effects of NRT in critically 
ill patients and to clarify its role in ICU management.

Clinical implications

NRT’s potential ICU benefits of NRT are substantial, 
especially for managing nicotine withdrawal and its 

Figure 2: Assessment of the individual risk of bias in studies included in a systematic review of nicotine replacement therapy in 
patients in the intensive care unit
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complications. Standardizing NRT protocols may improve 
outcomes by mitigating withdrawal-related agitation and 
possibly reducing sedation requirements and mechanical 
ventilation duration. However, close monitoring is essential 
to quickly detect and address adverse effects, particularly 
in patients with unstable hemodynamics or severe cardiac 
conditions.

Recommendations

Regular assessment of nicotine dependency and withdrawal 
symptoms in ICU patients with a history of smoking closely 
monitored those on NRT to promptly address the side 
effects, develop individualized NRT plans based on nicotine 
dependency severity, hemodynamic stability, and tolerance to 
NRT methods, and educate ICU staff on recognizing nicotine 
withdrawal signs and administering NRT effectively. A team-
based approach involving pharmacists, nurses, and doctors 
should be implemented for better nicotine withdrawal 
management and comprehensive patient care.

Limitations

This systematic review had several limitations. Heterogeneity 
in study designs, populations, and NRT approaches 
complicates data analysis. The lack of high-quality 
randomized controlled trials in ICU settings limits firm 
conclusions. Publication bias may have overestimated NRT’s 
efficacy and safety of the NRT. In addition, focusing on 
English-language publications may introduce language bias.

Future prospects

Future research should include large-scale, high-quality, 
randomized controlled trials tailored to the ICU population. 
Studies should examine NRT’s long-term effects, including 
its impact on ICU stay duration, delirium incidence, and 
overall mortality. Research should explore optimal NRT 
formulations and dosages for critically ill patients, considering 
ICU-specific pharmacokinetic and pharmacodynamic 
challenges.[31,32] Investigating potential interactions between 
NRT and common ICU medications may enhance patient 
safety. Future studies should include diverse patient 
demographics and settings to improve result generalizability 
and provide comprehensive guidelines for NRT use in the 
ICU.[33,34]

CONCLUSION

This review underscores the potential benefits of NRT in 
alleviating nicotine withdrawal symptoms in ICU patients, 
demonstrating its efficacy and safety. However, these 
findings require careful clinical application, emphasizing the 
need for close patient monitoring and personalized treatment. 

Addressing these limitations and conducting focused studies 
can help integrate NRT into ICU protocols and improve 
outcomes for critically ill patients with nicotine dependence.
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