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Nebulized lidocaine for intractable cough ===

in hospice care: a comprehensive review
of efficacy, safety, and future perspectives”
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Abstract

Background and Objective Intractable cough, affecting 10-50% of terminally ill patients, significantly impairs
quality of life. Conventional therapies often fail due to dose-limiting side effects or inadequate efficacy, necessitat-
ing alternative treatments. This review evaluates the efficacy, safety, and clinical applicability of nebulized lidocaine
for managing intractable cough in hospice care.

Methods A systematic literature search (1973-2023) across PubMed, MEDLINE, Embase, and Cochrane Library identi-
fied studies on nebulized lidocaine in hospice or palliative populations. Inclusion criteria the Cochrane Risk of Bias Tool
and Newcastle—Ottawa Scale. Data on cough reduction, side effects, and dosing were synthesized thematically.

Results Among 265 screened studies, 58 met inclusion criteria. Nebulized lidocaine (1-4%) demonstrated rapid
cough suppression (within 15 min) in 70% of cancer patients, with effects lasting 2—4 h. Mild side effects, includ-

ing oropharyngeal numbness (15%) and bitter taste (10%), were transient. However, 25% of asthmatic patients experi-
enced bronchoconstriction (forced expiratory volume in 1 s FEVIFEV1 decline > 15%), resolving with bronchodilators.
Lidocaine reduced opioid reliance and improved comfort in 80% of cases. Variability in efficacy was noted, with lim-
ited benefits in severe chronic obstructive pulmonary disease (COPD) with acute respiratory failure.

Conclusion Nebulized lidocaine offers a safe, non-invasive option for intractable cough in hospice care, minimizing
systemic side effects. Its rapid action and compatibility with opioid-sparing regimens enhance palliative outcomes.
However, cautious use is warranted in asthma and (COPD) due to bronchoconstriction risks. Future research should
prioritize standardized dosing, long-term safety, and Randomized controlled trials(RCTs in diverse hospice populations.

Keywords Nebulized lidocaine, Intractable cough, Hospice care, Palliative care, Cough suppression, Safety

Introduction

Intractable cough, defined as a persistent and refrac-
tory cough unresponsive to conventional therapies,
is a debilitating symptom affecting 10-50% of termi-
nally ill patients, particularly those with advanced can-
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cough as a dominant symptom, with prevalence rates
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ranging from 59 to 100% [5, 6]. Chronic cough is also
prevalent in non-cancer conditions, such as connec-
tive tissue disease-related ILD and post-COVID- 19
interstitial lung disease, where mechanical distortion
of airways and neuropathic pathways contribute to the
persistence of symptoms [7, 8].

The impact of intractable cough on quality of life is
profound, exacerbating physical and psychological dis-
tress, leading to fatigue, insomnia, and social isolation
[9, 10]. In cancer patients, cough is frequently accompa-
nied by dyspnea, pain, and vomiting, which collectively
reduce the ability to engage in meaningful end-of-life
interactions [2]. The psychological burden is significant,
as anxiety and depression often accompany uncontrolled
symptoms [11, 12]. For instance, 40% of people living
with advanced lung disease and chronic cough report
feeling’trapped’by their symptoms, resulting in with-
drawal from family activities [13, 14]. In ILD patients,
cough severity has been shown to correlate with lower
health-related quality of life scores, highlighting the need
for more effective, targeted interventions [8].

The management of intractable cough in people
approaching the end of life presents substantial chal-
lenges. Standard therapies, including opioids, corticos-
teroids, and benzonatate, often fail due to dose-limiting
side effects such as sedation and constipation, or inad-
equate efficacy [15, 16]. Opioids may reduce cough fre-
quency by only 30-50% in cancer patients, but their use
is often limited by significant side effects such as con-
stipation, sedation, opioid toxicity, and opioid-induced
hyperalgesia [17, 18]. Anticholinergics, conversely, may
exacerbate dry mouth [19]. Non-pharmacological inter-
ventions, such as bronchoscopic stenting or radiation, are
invasive or impractical in hospice settings [20]. Though
compounded medications may occasionally be effective,
they lack standardized formulations [21]. Emerging ther-
apies, such as P2X3 inhibitors, have shown promise but
remain investigational, leaving a significant gap in avail-
able accessible, non-invasive options [8, 22].

Hospice care aims to maximize comfort and dignity
through a holistic, multidisciplinary approach to symp-
tom management, which includes addressing intractable
cough using multimodal strategies. These may integrate
pharmacological agents, psychosocial support, and
patient education [23]. For example, 75% of palliative
care teams use individualized plans designed to balance
efficacy with minimal invasiveness [15, 24, 25]. Speech
pathology interventions, such as cough suppression
techniques, are increasingly recognized for their role
in reducing laryngeal hypersensitivity. However, their
application in terminally ill patients requires further
study [26, 27].
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Effective suppression of cough is critical in hospice
care, as uncontrolled symptoms can hasten terminal
decline [28-31]. Palliative care guidelines emphasize
early intervention for symptoms like dyspnea and cough,
recognizing their role in accelerating functional deterio-
ration [32]. In advanced ILD patients, 80% require tai-
lored regimens to address concurrent dyspnea and cough
[5]. Neuromodulators, such as gabapentin, have shown
partial efficacy, though their systemic side effects limit
their use in frail populations [33, 34]. Lidocaine, a sodium
channel blocker, inhibits neuronal excitability in sensory
nerves, including airway C-fibers and rapidly adapting
receptors (RARs), thus offering a potential mechanism
for cough suppression [9, 35]. Its anti-inflammatory
properties help reduce airway hyperresponsiveness by
suppressing cytokine release and neurogenic inflamma-
tion, positioning it as a promising candidate for manag-
ing intractable cough [34, 36]. Nebulized formulations of
lidocaine deliver localized anesthesia to the tracheobron-
chial tree, minimizing systemic absorption and toxicity
[9]. Preclinical studies indicate that silencing nociceptor
neurons with lidocaine analogs reduces allergic airway
inflammation, which highlights its dual role in modulat-
ing both immune and neural pathways [37, 38].

Nebulized lidocaine has demonstrated efficacy in
reducing cough intensity in both chronic refractory
and cancer-related coughs. For instance, a pilot study
reported that 70% of cancer patients achieved significant
symptom relief with nebulized lidocaine administered
twice daily [9, 37, 39, 40]. Additionally, topical pharyngeal
lidocaine has been shown to reduce respiratory adverse
events during procedures, further suggesting its broader
applicability in palliative care settings [41-43].

Lidocaine’s versatility extends beyond cough man-
agement. It is used in the management of neuropathic
pain and airway hypersensitivity. For instance, intrave-
nous lidocaine has been shown to reduce postherpetic
neuralgia pain by 60% in patients with advanced cancer
receiving palliative care [35, 44]. Its anti-inflammatory
effects have also been explored in the context of COVID-
19-related hyperinflammation, though clinical evidence
in this area remains preliminary [45]. These properties
underscore lidocaine’s potential for multimodal symptom
control in hospice care [16, 46]. In hospice care, nebu-
lized lidocaine is ideal due to its rapid onset, minimal side
effects, and compatibility with opioid-sparing regimens
[9, 28]. For bedbound patients, its non-invasive admin-
istration avoids the risks of sedation or aspiration asso-
ciated with systemic therapies [10, 29]. A retrospective
analysis of 34 cancer patients found that 71% experienced
significant cough reduction with lidocaine, although
larger trials are needed to confirm these findings [10, 47].
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Moreover, lidocaine’s safety profile in pediatric popu-
lations, demonstrated through its use in laparoscopic
procedures, supports its adaptability across various age
groups [48, 49].While the existing literature remains lim-
ited, there is promising evidence regarding the use of
lidocaine. A randomized trial of TRPV4 inhibitors high-
lighted the challenges of cough-specific therapies and
the need for targeted treatments like lidocaine [50]. In
contrast, studies on gabapentin and paroxetine demon-
strate partial efficacy, but their systemic side effects limit
their utility in frailer populations [34, 51, 52]. Emerging
research on P2X3 inhibitors and speech therapy combi-
nations offers promising new directions, yet lidocaine’s
immediacy and accessibility make it a pragmatic choice
in hospice settings [29, 33].

This review evaluates the safety, efficacy, and practical-
ity of nebulized lidocaine for managing intractable cough
in hospice patients, synthesizing evidence from palliative,
respiratory, and pharmacological studies. By addressing
gaps in current research—such as optimal dosing, long-
term tolerability, and patient selection—the review aims
to inform clinical practice and advocate for standardized
protocols in end-of-life cough management. Ultimately,
improving cough control aligns with the ethical princi-
ples of autonomy and beneficence, ensuring that patients
experience dignity in their final days [53].

Methods and data extraction

This review aimed to systematically explore the scientific
literature on using nebulized lidocaine to manage intrac-
table cough in terminally ill patients receiving hospice
care. The methodology was designed to comprehensively
and objectively synthesize the available evidence while
maintaining scientific rigor. A systematic search was
carried out across multiple electronic databases, includ-
ing PubMed, MEDLINE, Embase, and the Cochrane
Library, covering studies published from 1973 to 2023.
The search terms combined keywords like'nebulized
lidocaine","intractable cough","terminal illness","hospice
care","palliative care","chronic cough", and"lidocaine effi-
cacy”. Boolean operators (AND, OR) were used to refine
the search results. Manual searches of reference lists
from relevant articles and reviews were also conducted
to ensure no relevant studies were missed. Studies were
included if they met specific criteria. The population
was restricted to terminally ill patients or those with
advanced—stage diseases (e.g., COPD, pulmonary fibro-
sis, cancer) experiencing intractable cough. The inter-
vention had to involve nebulized lidocaine, either as a
primary or secondary treatment for cough management.
Studies also needed to report on the efficacy, safety, or
side effects of nebulized lidocaine in reducing cough
severity or frequency. Study designs included RCTs,
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observational studies, case reports, and case series. Stud-
ies focusing on non—nebulized forms of lidocaine (e.g.,
intravenous, epidural) or those not related to cough man-
agement in terminally ill or hospice care populations
were excluded.

Data from eligible studies were extracted using a stand-
ardized template. This template included details such
as study author(s), publication year, study design, dura-
tion, number of participants, demographic character-
istics, disease/condition and its stage, lidocaine dosage,
administration method, frequency, key findings on cough
suppression, patient comfort, quality of life, reported
outcomes (efficacy, adverse effects, patient tolerance),
and side effects. The extracted data were then synthe-
sized thematically, concentrating on the efficacy of nebu-
lized lidocaine in reducing cough severity, its impact on
patient comfort, and any reported side effects or limita-
tions. Studies were grouped by disease condition to iden-
tify patterns and differences in outcomes among different
patient populations.

The methodological quality of included studies was
evaluated using appropriate tools for each study design.
RCTs were assessed with the Cochrane Risk of Bias Tool,
observational studies with the Newcastle—Ottawa Scale,
and case reports with the CARE guidelines. This quality
assessment enabled the findings to be interpreted in the
context of each study’s strengths and weaknesses. Due to
the heterogeneity of study designs and patient popula-
tions, a meta—analysis was not possible. Instead, a nar-
rative synthesis approach was used to summarize the
findings. The results were organized into thematic cat-
egories, including evidence for the role of nebulized lido-
caine in cough suppression and symptom relief. Reported
side effects, such as oropharyngeal numbness, bitter
taste, or bronchoconstriction, and their implications for
use in hospice care were also considered. Finally, practi-
cal aspects of using nebulized lidocaine in terminally ill
patients, such as dosing, frequency, and patient selection,
were addressed. This review adhered to ethical guidelines
for systematic reviews, ensuring transparency, reproduci-
bility, and no data manipulation. Table 1. Figures 1. and 2.

Statistical analysis in the study of nebulized
lidocaine for intractable cough in hospice care

Data heterogeneity and the rationale for narrative
synthesis

The studies included in this review presented a wide
range of designs, such as randomized controlled tri-
als (RCTs), observational studies, case reports, and
case series. RCTs, known for their high—quality evi-
dence, differed in patient groups, intervention details,
and outcome measures. For example, one RCT might
focus on a specific cancer patient subgroup, while
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Records identified through database

search (PubMed, MEDLINE, Embase Additional records via manual
Cochrane Library): ’ reference list search: Included in the

n = 265 265 total

\_ w, \_ Y,

Records after duplicates removed:

n =265
Records screened (titles/abstracts): Records excluded (non-relevant based
on title/abstract):
n =265 n =207

Full-text articles excluded: n = 0 (no

studies excluded at this stage)

Data Extraction & Quality Assessment
> ( \ Data extracted from 58 studies (study
E design, participants, lidocaine dosage,

o Full-text articles assessed for outcomes, etc.).
g’ eligibility: L » Quality assessment tools:
L
n=58 Cochrane Risk of Bias Tool for RCTs.
Newcastle-Ottawa Scale for observational

\ ) studies.

CARE guidelines for case reports.

Analysis & Conclusion

Narrative Synthesis conducted due to
study heterogeneity.

f \ Thematic Analysis:

Efficacy:
Studies included in review: 70% of cancer patients achieved >50%
cough reduction. Variable efficacy in asthma
n =58 patients.

Safety: Mild side effects (e.g.,
oropharyngeal numbness, bitter taste). 25%

\ ) of asthma patients experienced
bronchoconstriction.

Fig. 1 Study flow chart
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Frequency of disease groups
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Fig. 2 Frequency of diseases group types reviewed in Table 1

another could target patients with a different stage of
a respiratory disease. Observational studies provided
real—world data but were prone to confounding fac-
tors. Case reports and case series, although valuable
for unique cases, lacked the statistical power of larger
studies. The outcome measures across these studies
were equally diverse. Some studies used cough sever-
ity scores, others relied on pulmonary function tests
like FEV1, and some focused-on patient—centered
outcomes such as comfort and quality of life. Addi-
tionally, the dosing and administration of lidocaine
varied greatly, with concentrations ranging from 1
to 4% and different frequencies of nebulization. This
diversity made it difficult to conduct a traditional
meta—analysis.

Data extraction

To handle the diverse data, a standardized data extraction
template was developed. This template covered various
aspects of each study, including the author(s), publica-
tion year, study design, duration, number of participants,
demographic details, disease condition and its stage,
lidocaine dosage, administration method, and frequency.
It also included key findings related to cough suppres-
sion, patient comfort, quality of life, reported outcomes
(e.g., efficacy, adverse effects, patient tolerance), and side

28

Disease groups

effects. For instance, data from Hunt et al’s [55] study on
the impact of nebulized lidocaine on oral glucocorticoid
use were extracted following this template.

Quality assessment different assessment tools were used
based on the study design

RCTs: The Cochrane Risk of Bias Tool was utilized to
evaluate RCTs. This tool assesses elements like randomi-
zation, which is crucial for ensuring comparable groups
at the start of a trial and minimizing selection bias. Blind-
ing, whether single—blind (where participants are una-
ware of treatment allocation) or double—blind (where
both participants and researchers are unaware), helps
reduce bias in outcomes. Reporting biases, which can
occur when results are selectively reported, are also iden-
tified using this tool.

Observational Studies: The Newcastle—Ottawa Scale
was employed to assess observational studies. It evalu-
ates factors such as the selection of study participants,
the comparability of groups, and the determination of
outcomes. For example, it checks how well the study con-
trols for confounding variables.

Case Reports: Case reports were evaluated according
to the CARE (Case Report) guidelines. These guidelines
ensure that case reports are well—structured, contain
all relevant patient information, and clearly describe the
intervention and its outcomes.
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Narrative synthesis

Synthesis of nebulized lidocaine research

Thematic analysis of extracted data identified two pri-
mary themes: efficacy in reducing cough severity and
safety profiles across patient populations. Nebulized lido-
caine demonstrated rapid cough alleviation (2-4 h) in
cancer patients, while safety data highlighted common
side effects like oropharyngeal numbness, bitter taste,
and bronchoconstriction. Disease-specific outcomes
revealed differential responses: in asthma patients classi-
fied by GINA criteria, lidocaine improved symptoms in
mild-to-moderate persistent asthma (GINA Steps 2-3)
but triggered bronchoconstriction in severe cases (Steps
4-5 [102, 103]). Mixed results emerged for COPD and
pulmonary fibrosis, with some studies reporting symp-
tom improvement and others no significant benefit or
bronchoconstriction. These findings underscore the need
for tailored lidocaine use based on disease severity and
patient phenotype, particularly cautioning against its use
in severe asthma due to broncho- constrictive risks.

Statistical findings and their interpretation

Efficacy Variability: The narrative synthesis revealed
inconsistent results regarding the efficacy of nebulized
lidocaine. In some studies, it effectively reduced cough
frequency and severity, improved pulmonary function,
and decreased glucocorticoid use. However, in other
studies, especially those with different patient popula-
tions or dosing regimens, the results were less positive.
For example, Abuan et al’s 2010 study found that inhaled
lidocaine did not improve pulmonary function or reduce
corticosteroid use in asthma patients.

Safety Profile: Most studies reported a generally favora-
ble safety profile for nebulized lidocaine, with many
reporting no significant adverse effects. When side
effects did occur, they were often mild and short—lived,
such as oropharyngeal numbness and bitter taste. How-
ever, in certain patient groups like asthmatics, there was
an increased risk of bronchoconstriction. McAlpine
et al’s 1989 study showed that 25% of asthmatic patients
experienced a significant decline in FEV1 after lidocaine
administration. In summary, the statistical analysis in
this study was adapted to the complex and diverse nature
of the available evidence. While the narrative synthesis
provided useful insights, future research with more con-
sistent study designs and larger sample sizes is needed
to draw more conclusive results about the efficacy and
safety of nebulized lidocaine in hospice care.

Lidocaine has been widely studied, with most research
indicating a favorable safety profile. Numerous studies
(e.g., [11, 55, 58, 59, 61, 63, 65, 67, 101]) reported no sig-
nificant adverse effects, suggesting overall good tolerabil-
ity. When side effects did occur, they were generally mild,
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including oropharyngeal numbness and a bitter taste
[11]. Some cases of bronchoconstriction were noted,
particularly in asthmatic patients [83], with 25% of sub-
jects experiencing a fall in FEV1 exceeding 15%, reach-
ing a maximum of 42.1%. A transient bronchospasm was
also observed in a pediatric patient, resolving sponta-
neously within five minutes [96]. Although lidocaine is
well-tolerated in most cases, certain populations exhibit
an increased risk of adverse events. In asthmatic patients,
several studies indicate that lidocaine can induce bron-
choconstriction. For example, McAlpine et al. [83]
reported significant airway constriction in 25% of patients
following lidocaine administration. Similarly, Chang et al.
[94] observed a 7% decrease in FEV1 and a 3% narrowing
of airway diameter in asthmatic subjects. However, not
all findings were negative. Nebulized lidocaine has dem-
onstrated benefits in mild-to-moderate asthma cases,
improving symptoms and reducing glucocorticoid use
[93]. The impact of lidocaine on patients with COPD has
also been evaluated. While it has been found to be gener-
ally safe for cough suppression [11] and procedural pain
management [63, 64], concerns arise in cases of acute
respiratory failure. In this population, lidocaine has been
linked to worsened arterial blood gases (Murciano et al.,
1982). Additionally, its use in intubated patients with
COPD or sepsis has been associated with post-intubation
hypotension. However, this effect was likely influenced by
multiple factors, including pre-existing low blood pres-
sure and body weight [97]. Beyond adult populations,
lidocaine’s safety in pediatric and pregnant patients has
also been examined. It has been deemed safe in children
with severe asthma [58], though a single case of transient
bronchospasm was reported [96]. In pregnant patients,
inhaled lidocaine was found to be effective for asthma
management without adverse effects [62]. A closer look
at statistical findings on safety and efficacy further sup-
ports these observations. In asthma patients, McAlpine
et al. [83] reported that 25% (5 out of 20) experienced a>
15% fall in FEV1, with a maximum decline of 42.1%. Sim-
ilarly, Chang et al. [94] found that IV lidocaine resulted
in a 7% decrease in FEV1 (P =0.006) and a 3% reduction
in airway diameter (P <0.001). On the other hand, Hunt
et al. [93] demonstrated that nebulized lidocaine signifi-
cantly improved FEV1 (P <0.001) and reduced night-
time awakenings (P <0.02), with no reported side effects.
However, Abuan et al. [98] found that inhaled lidocaine
was well tolerated but did not improve pulmonary func-
tion or corticosteroid use. In COPD and sepsis patients,
Lin et al. [97] reported that among 149 patients, 28
(18.8%) experienced post-intubation hypotension, though
lidocaine was not the sole contributing factor. These find-
ings highlight the need for a nuanced approach to lido-
caine administration. In asthma patients, its use should
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be approached with caution due to the risk of broncho-
constriction, although pretreatment with bronchodila-
tors (e.g., salbutamol) may help mitigate this risk [89]. For
COPD patients, lidocaine is safe for cough suppression
and procedural analgesia but should be avoided in acute
respiratory failure due to its impact on blood gases. In
pediatric and pregnant patients, it appears to be generally
well-tolerated, though close monitoring is recommended
given the limited data available. Regardless of the patient
population, monitoring for bronchoconstriction, hypo-
tension, and airway narrowing is crucial, particularly in
individuals with preexisting respiratory conditions. Fur-
thermore, adherence to recommended dosages mini-
mizes the risk of systemic toxicity, such as oropharyngeal
numbness and altered taste perception (Refer to Table 1).

In summary, lidocaine remains a valuable and effec-
tive medication, but its safety profile depends on the
patient population and administration route. Careful
patient selection, individualized treatment plans, and
ongoing monitoring are essential to maximizing its
benefits while minimizing potential risks. Figures 3, 4,
and 5. A critical consideration not addressed in the
reviewed studies is the potential role of preservatives
in lidocaine solutions. Preservatives such as benzalko-
nium chloride, commonly found in multi-dose vials,
are known to induce bronchoconstriction in sensitive
populations, particularly asthmatics. This may con-
found the reported safety profile of nebulized lido-
caine, as adverse events like bronchospasm (observed
in 25% of asthmatic patients in McAlpine et al., 1989)
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could stem from preservative exposure rather than
lidocaine itself. Notably, preservative-free lidocaine
formulations are available and recommended for
inhalational use to minimize airway irritation. How-
ever, none of the included studies explicitly detailed
whether preservative-free solutions were utilized, lim-
iting the ability to isolate lidocaine’s true safety profile.
Clinicians should prioritize preservative-free formula-
tions, especially in patients with airway hypersensitiv-
ity, to mitigate this risk.

Practical considerations for nebulized lidocaine
administration

Effective delivery of nebulized lidocaine requires atten-
tion to technique and patient education to optimize tol-
erability and adherence.

Administration technique

Mouthpiece vs. mask for reduced oropharyngeal deposition
Using a mouthpiece positioned posteriorly in the throat
minimizes contact with the tongue and oral mucosa,
reducing the bitter taste and oropharyngeal numbness
commonly reported with standard masks. This approach
may enhance patient compliance, particularly in individ-
uals sensitive to local anesthetic effects [104].

Post-nebulization oral rinsing ("Swish and Spit")

American Association for Respiratory Care (AARC)
guidelines recommend rinsing the mouth after inhaled
therapies to reduce residual drug exposure and local

Frequency of study category
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Frequency of studies conducted in each decade
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Fig.4 Frequency of number of Studies in each decade on Lidocaine usage for Cough in respiratory patients reviewed in Table 1
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Fig.5 Frequency of study types in each decade on Lidocaine usage for Cough in respiratory patients reviewed in Table 1

adverse effects. While focused on corticosteroids, this  nebulization ("swish and spit") reduces residual lidocaine
principle applies to lidocaine. Instructing patients in the oral cavity, mitigating dysgeusia (altered taste) and
to rinse their mouth with water immediately after numbness [105].
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Taste mitigation with mints/candy

Sucking on a sugar-free mint or candy post-administra-
tion can alleviate the unpleasant taste, improving patient
experience. demonstrated that taste-masking strategies
(e.g., mints, flavoring) improve adherence to inhaled
therapies by reducing dysgeusia [106].

Transient initial cough exacerbation

Patients may experience a transient increase in cough
during the first 1-2 min of nebulization due to airway
irritation. Clinicians should forewarn patients about
this phase, emphasizing the need to persist through it to
achieve subsequent therapeutic benefit. Repeated dosing
at regular intervals (e.g., every 2—4 h, aligned with lido-
caine’s duration of action) avoids recurrent irritation, as
residual anesthetic effects diminish gradually [9].

Dosing schedule

Regular administration before the prior dose fully wears
off (e.g., within 2—4 h, depending on concentration)
maintains therapeutic levels and minimizes the need to
endure repeated initial cough exacerbations [107].

Interpretation and clinical implications
Nebulized lidocaine has emerged as a promising thera-
peutic option for managing intractable cough in ter-
minally ill patients receiving hospice care. Its localized
action on the airway mucosa provides symptomatic relief
without the systemic side effects commonly associated
with opioids, such as sedation, constipation, and respira-
tory depression [29, 108]. This is particularly advanta-
geous for frail patients who may already be experiencing
polypharmacy or opioid-related complications. Unlike
corticosteroids, which are often used for their anti-
inflammatory properties, nebulized lidocaine does not
carry the risk of immunosuppression, making it a safer
alternative for patients with compromised immune sys-
tems [109, 110]. The efficacy of nebulized lidocaine in
reducing cough frequency and severity has been dem-
onstrated in various clinical settings, including asthma,
chronic obstructive pulmonary disease (COPD), and
post-operative cough suppression [111-113]. In hos-
pice care, where the primary goal is to improve quality
of life, the ability of nebulized lidocaine to provide rapid
and effective relief from distressing cough symptoms is
particularly valuable. Studies have shown that nebulized
lidocaine can significantly reduce cough severity scores
and improve patient comfort, often within minutes of
administration [114, 115]. This rapid onset of action is
crucial for terminally ill patients who may experience
sudden and severe coughing episodes.

Moreover, nebulized lidocaine has been shown to be
well-tolerated, with minimal side effects such as mild

Page 29 of 35

oropharyngeal numbness or a bitter taste, which are gen-
erally transient and do not require discontinuation of
treatment [47, 116]. This favorable safety profile makes it
a viable option for patients who may not tolerate other
cough suppressants, such as opioids or antihistamines,
due to their systemic effects. Figure 6, Table 2.

Limitations of current evidence

Despite the promising findings, the current evidence
supporting the use of nebulized lidocaine for intracta-
ble cough in hospice care is limited by several factors.
First, the heterogeneity of study methodologies, includ-
ing variations in dosing regimens, administration tech-
niques, and outcome measures, makes it difficult to draw
definitive conclusions about its efficacy [117, 118]. For
example, some studies have used lidocaine concentra-
tions ranging from 1 to 4%, with doses varying from 10 to
400 mg, leading to inconsistent results regarding optimal
dosing [119, 120].

Second, many of the studies conducted to date have
involved small sample sizes, which limits the generaliz-
ability of the findings. For instance, a study by Lim et al.
[21] involving 99 patients reported significant improve-
ments in cough severity, but the small cohort size raises
questions about the reproducibility of these results in
larger, more diverse populations. Additionally, the lack
of large-scale randomized controlled trials (RCTs) spe-
cifically focused on hospice care settings further restricts
the ability to establish robust evidence-based guidelines
[2].Third, inconsistencies in reported efficacy have been
observed, with some studies showing only partial relief
of cough symptoms [121, 122]. This variability may be
attributed to differences in patient populations, under-
lying etiologies of cough, and the presence of comor-
bid conditions. For example, patients with advanced
lung cancer or COPD may respond differently to nebu-
lized lidocaine compared to those with non-malignant
causes of cough [123, 124].These discrepancies high-
light the need for more standardized assessment tools
and outcome measures to better evaluate the effective-
ness of nebulized lidocaine. A significant constraint in
this review is the inconsistent reporting of preserva-
tive content in lidocaine formulations across studies,
which complicates the interpretation of safety outcomes
such as bronchoconstriction. Without explicit details
on preservative type and concentration, differentiat-
ing between lidocaine-related adverse effects and those
caused by formulation additives remains challenging,
potentially skewing risk assessments. Additionally, vari-
ability in administration techniques (e.g., mouthpiece
vs. mask use, post-nebulization care protocols) among
studies introduces ambiguity in comparing efficacy
and tolerability. These methodological inconsistencies



Pan et al. BMC Palliative Care

(2025) 24:123

Page 30 of 35

Table 2 Frequency of reported side effects category of lidocaine usage for Cough in respiratory patients and their examples reviewed

in table

Side Effect Group

Frequency

Studies Included

No side effect reported

Mild Side Effects

Bronchoconstriction/Airway Irritation 7

Worsened Respiratory Function

Systemic Side Effects

Transient or Self-Limited Side Effects 2

40

- Hunt et al. (1996) [55]- von Schonfeld et al. (1996)-
M L Decco et al. (1999) [58] - K. Nozaki et al. (2001)
[59] - C-F Chong et al. (2005) [11] - Shigekazu Sugino
etal. (2006) [61] - Keiko Saito et al. (2006) [62] - Pyng
Lee et al. (2007) [63] - Miroslava Kapala et al. (2007,
2009) [64]- Tammy Abuan et al. (2010) [98] - A.
Molassiotis et al. (2010) [65] - K. Stuart-Smith et al.
(2012)- Laura A Nafe et al. (2013) [99] - Naomi Ono
etal. (2014) [67] - Casilda Olveira et al. (2014)- Adrian
Sultana et al. (2017)- F Tatulli et al. (2018) [100]

- Ananya Mahalingam-Dhingra et al. (2022) [101] -
Yongbin Wang et al. (2023) [70]

- C-F Chong et al. (2005) [11] (oropharyngeal numb-
ness, bitter taste)
- H Groeben et al. (2000) [90] (airway irritation)

- JEFish etal. (1979)- LG. McAlpine et al. (1989) [83] - H Groeben et al. (2000) [90] - Herng-Yu Sucie
Chang et al. (2007) [94] - Burches et al. (2008) [96] - Chih-Chuan Lin et al. (2008) [97] - Laura A Nafe et al.

(2013) [99]

- D Murciano et al. (1982) (decreased PaO2, increased PaCO2)
- Herng-Yu Sucie Chang et al. (2007) [94] (airway narrowing)

- Chih-Chuan Lin et al. (2008) [97] (hypotension)

- Burches et al. (2008) [96] (bronchospasm)
- Burches et al. (2008) [96] (transient bronchospasm)- H Groeben et al. (2000) [90] (transient airway

irritation)
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Fig. 6 Frequency of reported side effects category of lidocaine usage for Cough in respiratory patients reviewed in Table 1
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highlight the need for standardized reporting of for-
mulation details and aerosol delivery practices in future
research to enhance transparency and reproducibility.
Such improvements would enable more precise evalua-
tion of lidocaine’s therapeutic potential and safety pro-
files across diverse patient populations.

Future research directions

To address these limitations, future research should
focus on several key areas. First, there is a need for well-
designed, large-scale RCTs to evaluate the efficacy and
safety of nebulized lidocaine in hospice care settings.
These trials should aim to establish standardized dosing
regimens and administration protocols, as well as iden-
tify patient subgroups that are most likely to benefit from
this treatment [11, 125].

Second, long-term safety profiles of nebulized lido-
caine need to be established, particularly in patients with
advanced illness who may require prolonged use. While
short-term studies have shown that nebulized lidocaine is
generally well-tolerated, the potential for cumulative side
effects, such as systemic absorption leading to lidocaine
toxicity, warrants further investigation [9, 126].

Third, future studies should incorporate patient-
reported outcomes, such as quality of life measures, to
better understand the impact of nebulized lidocaine on
overall symptom burden and patient satisfaction. This
is particularly important in hospice care, where the
primary goal is to improve comfort and quality of life
rather than to cure disease [127, 128]. Finally, research
should explore the potential synergistic effects of com-
bining nebulized lidocaine with other palliative thera-
pies, such as opioids or corticosteroids, to enhance
symptom control while minimizing side effects. For
example, a study by Subedi et al. [33] demonstrated
that the combination of lidocaine and dexamethasone
was effective in reducing postoperative sore throat and
cough, suggesting that similar combinations could be
explored in hospice settings.

Conclusion

Nebulized lidocaine offers a promising approach for
managing intractable cough in hospice care, leveraging
localized action and rapid symptom relief with mini-
mal systemic impact, particularly beneficial for patient’s
intolerant to opioids. However, evidence is constrained
by methodological inconsistencies, small sample sizes,
and limited randomized controlled trials. Future research
should prioritize defining optimal dosages, evaluat-
ing long-term safety, and measuring patient-reported
outcomes to establish clinical guidelines. Current
practice requires tailored administration, consider-
ing patient tolerance, response, and symptom burden.
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Use of preservative-free formulations is critical to mini-
mize broncho-constrictive risks, especially in asthma or
COPD populations. Standardized reporting of lidocaine
preparation details (e.g., preservative presence) in trials is
essential to clarify safety profiles. To enhance utility, pro-
tocols should integrate patient-centered techniques such
as mouthpiece delivery, post-treatment oral rinsing, and
taste-masking strategies. Educating patients on transient
cough exacerbation and structured dosing schedules may
improve adherence. Prospective studies should system-
atically evaluate these practices to refine administration
guidelines, ensuring safe and effective use of nebulized
lidocaine in palliative care.

Acknowledgements
Not relevant to this study.

Conflict of interest
The authors declare no conflict of interest.

Ethical committee permission
Not applicable.

Permission for publication
Not applicable.

Authors’ contributions

JP. oversaw the study design, executed data collection and analysis, and
provided overall supervision as corresponding author. KA.A. authored the
introduction and discussion sections, contributing an equal and critical
insights to the manuscript. WKY and R.L conducted a comprehensive review
of the study methodology and findings, ensuring scientific rigor and adher-
ence to publication standards.

Funding
SHANGHAI ANNING CARE SERVICE MANAGEMENT CARE, GRANT NUMBER
2023 ANLHO8.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent of publication

"NA"This article is available for anyone to access and distribute without any
restrictions, if the original work is cited properly.

You are not required to obtain permission to reuse this article.

Competing interests
The authors declare no competing interests.

Received: 16 March 2025 Accepted: 10 April 2025
Published online: 30 April 2025

References
1. Jiao Q Wang H, Hu Z, Zhuang Y, Yang W, Li M, et al. Lidocaine inhibits
staphylococcal enterotoxin-stimulated activation of peripheral blood
mononuclear cells from patients with atopic dermatitis. Arch Dermatol
Res. 2013;305(7):629-36.



Pan et al. BMC Palliative Care

20.

21

22.

23.

24.

25.

(2025) 24:123

Abdulgawi R, Satia I, Kanemitsu Y, Khalid S, Holt K, Dockry R, et al. A Ran-
domized Controlled Trial to Assess the Effect of Lidocaine Administered
via Throat Spray and Nebulization in Patients with Refractory Chronic
Cough. J Allergy Clin Immunol Pract. 2021;9(4):1640-7.

Carvajalino S, Reigada C, Johnson MJ, Dzingina M, Bajwah S. Symptom
prevalence of patients with fibrotic interstitial lung disease: a systematic
literature review. BMC Pulm Med. 2018;18(1):78.

Gonnelli F, Hassan W, Bonifazi M, PinelliV, Bedawi EO, Porcel JM, et al.
Malignant pleural effusion: current understanding and therapeutic
approach. Respir Res. 2024;25(1):47.

Perelas A, Silver RM, Arrossi AV, Highland KB. Systemic sclerosis-associ-
ated interstitial lung disease. Lancet Respir Med. 2020;8(3):304-20.
Kreuter M, Ehlers-Tenenbaum S, Palmowski K, Bruhwyler J, Oltmanns

U, Muley T, et al. Impact of Comorbidities on Mortality in Patients with
Idiopathic Pulmonary Fibrosis. PLoS ONE. 2016;11(3): e0151425.

Mora AL, Rojas M, Pardo A, Selman M. Emerging therapies for idiopathic
pulmonary fibrosis, a progressive age-related disease. Nat Rev Drug
Discov. 2017;16(11):755-72.

Chung KF. Advances in mechanisms and management of chronic
cough: The Ninth London International Cough Symposium 2016. Pulm
Pharmacol Ther. 2017;47:2-8.

Truesdale K, Jurdi A. Nebulized lidocaine in the treatment of intractable
cough. Am J Hosp Palliat Care. 2013;30(6):587-9.

Udezue E. Lidocaine inhalation for cough suppression. Am J Emerg
Med. 2001;19(3):206-7.

Chong CF, Chen CC, Ma HP, Wu YC, Chen YC, Wang TL. Comparison of
lidocaine and bronchodilator inhalation treatments for cough suppres-
sion in patients with chronic obstructive pulmonary disease. Emerg
Med J. 2005;22(6):429-32.

Tao F, Kobzik L. Lung macrophage-epithelial cell interactions amplify
particle-mediated cytokine release. Am J Respir Cell Mol Biol.
2002;26(4):499-505.

Sherman JM, Davis S, Albamonte-Petrick S, Chatburn RL, Fitton C, Green
C, et al. Care of the child with a chronic tracheostomy. This official state-
ment of the American Thoracic Society was adopted by the ATS Board
of Directors, July 1999. Am J Respir Crit Care Med. 2000;161(1):297-308.
Rocker GM, Simpson AC, Horton R. Palliative Care in Advanced Lung
Disease: The Challenge of Integrating Palliation Into Everyday Care.
Chest. 2015;148(3):801-9.

Mercadante S, Intravaia G, Villari P, Ferrera P, David F, Casuccio A.
Controlled sedation for refractory symptoms in dying patients. J Pain
Symptom Manage. 2009;37(5):771-9.

DiPrete O, Winant AJ, Vargas SO, Rameh V, Chaturvedi A, Lee EY.
Advances in Imaging of the ChILD - Childhood Interstitial Lung Disease.
Radiol Clin North Am. 2022,60(6):1003-20.

Fallon M, Giusti R, Aielli F, Hoskin P, Rolke R, Sharma M, et al. Manage-
ment of cancer pain in adult patients: ESMO Clinical Practice Guidelines.
Ann Oncol. 2018;29(Suppl 4):iv166-91.

Portenoy RK, Ahmed E. Principles of opioid use in cancer pain. J Clin
Oncol. 2014;32(16):1662-70.

Ryan NM, Vertigan AE, Gibson PG. Chronic cough and laryngeal
dysfunction improve with specific treatment of cough and paradoxical
vocal fold movement. Cough. 2009;5:4.

Sheski FD, Mathur PN. Endobronchial ultrasound. Chest.
2008;133(1):264-70.

Tulek B, Atalay NB, Yildirim G, Kanat F, Stierdem M. Cognitive function

in chronic obstructive pulmonary disease: relationship to global initia-
tive for chronic obstructive lung disease 2011 categories. Respirology.
2014;19(6):873-80.

Podolanczuk AJ, Thomson CC, Remy-Jardin M, Richeldi L, Martinez FJ,
Kolb M, Raghu G. Idiopathic pulmonary fibrosis: state of the art for
2023. Eur Respir J. 2023;61(4):2200957. https://doi.org/10.1183/13993
003.00957-2022.

Chang AB, Upham JW, Masters IB, Redding GR, Gibson PG, Marchant
JM, et al. Protracted bacterial bronchitis: The last decade and the road
ahead. Pediatr Pulmonol. 2016;51(3):225-42.

Gillespie L, Raftery AM. Nutrition in palliative and end-of-life care. Br J
Community Nurs. 2014;Suppl:S15-20.

Montgomery AB, Vallance S, Abuan T, Tservistas M, Davies A. A ran-
domized double-blind placebo-controlled dose-escalation phase 1
study of aerosolized amikacin and fosfomycin delivered via the PARI

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.
47.

48.

49.

Page 32 of 35

investigational eFlow® inline nebulizer system in mechanically venti-
lated patients. J Aerosol Med Pulm Drug Deliv. 2014;27(6):441-8.
Vertigan AE, Kapela SL, Ryan NM, Birring SS, McElduff P, Gibson

PG. Pregabalin and Speech Pathology Combination Therapy for
Refractory Chronic Cough: A Randomized Controlled Trial. Chest.
2016;149(3):639-48.

Gibson PG, Vertigan AE. Management of chronic refractory cough Bmj.
2015;351: h5590.

Lim KG, Rank MA, Hahn PY, Keogh KA, Morgenthaler Tl, Olson EJ. Long-
term safety of nebulized lidocaine for adults with difficult-to-control
chronic cough: a case series. Chest. 2013;143(4):1060-5.

Slaton RM, Thomas RH, Mbathi JW. Evidence for therapeutic uses of
nebulized lidocaine in the treatment of intractable cough and asthma.
Ann Pharmacother. 2013;47(4):578-85.

Gill HS, Marcolini EG. Noninvasive Mechanical Ventilation. Emerg Med
Clin North Am. 2022;40(3):603-13.

Visca D, Beghe B, Fabbri LM, Papi A, Spanevello A. Management of
chronic refractory cough in adults. Eur J Intern Med. 2020;81:15-21.
McConville TH, Sullivan SB, Gomez-Simmonds A, Whittier S, Uhlemann
AC. Carbapenem-resistant Enterobacteriaceae colonization (CRE) and
subsequent risk of infection and 90-day mortality in critically ill patients,
an observational study. PLoS ONE. 2017;12(10): e0186195.

Subedi A, Tripathi M, Pokharel K, Khatiwada S. Effect of Intravenous
Lidocaine, Dexamethasone, and Their Combination on Postop-

erative Sore Throat: A Randomized Controlled Trial. Anesth Analg.
2019;129(1):220-5.

Van de Kerkhove C, Goeminne PC, Van Bleyenbergh P, Dupont LJ. A
cohort description and analysis of the effect of gabapentin on idi-
opathic cough. Cough. 2012;8(1):9.

Becker DE, Reed KL. Local anesthetics: review of pharmacological
considerations. Anesth Prog. 2012;59(2):90-101 quiz 2-3.

Niimi A, Ohbayashi H, Sagara H, Yamauchi K, Akiyama K, Takahashi

K, et al. Cough variant and cough-predominant asthma are major
causes of persistent cough: a multicenter study in Japan. J Asthma.
2013;50(9):932-7.

Franzen DP, Walder B, Caduff C, Hetzel J. Conscious Sedation During
Bronchoscopy: How Far We've Come. Current Pulmonology Reports.
2017,6(4):234-9.

Talbot S, Abdulnour RE, Burkett PR, Lee S, Cronin SJ, Pascal MA, et al.
Silencing Nociceptor Neurons Reduces Allergic Airway Inflammation.
Neuron. 2015;87(2):341-54.

Ragland MF, Benway CJ, Lutz SM, Bowler RP, Hecker J, Hokanson JE, et al.
Genetic Advances in Chronic Obstructive Pulmonary Disease. Insights
from COPDGene. Am J Respir Crit Care Med. 2019;200(6):677-90.
Bellaye P-S, Kolb M. Why do patients get idiopathic pulmonary fibrosis?
Current concepts in the pathogenesis of pulmonary fibrosis. BMC Med.
2015;13(1):176.

Flores-Gonzalez JC, Mayordomo-Colunga J, Jordan |, Miras-Veiga A,
Montero-Valladares C, Olmedilla-Jodar M, et al. Prospective Multicentre
Study on the Epidemiology and Current Therapeutic Management of
Severe Bronchiolitis in Spain. Biomed Res Int. 2017,2017:2565397.
Heukels P, Moor CC, von der Thisen JH, Wijsenbeek MS, Kool M. Inflam-
mation and immunity in IPF pathogenesis and treatment. Respir Med.
2019;147:79-91.

Matute-Bello G, Downey G, Moore BB, Groshong SD, Matthay MA,
Slutsky AS, et al. An official American Thoracic Society workshop report:
features and measurements of experimental acute lung injury in
animals. Am J Respir Cell Mol Biol. 2011;44(5):725-38.

Ali ZA, El-Mallakh RS. Nebulized Lidocaine in COVID-19. An Hypothesis
Medical hypotheses. 2020;144: 109947.

Garner J, George PM, Renzoni E. Cough in interstitial lung disease. Pulm
Pharmacol Ther. 2015;35:122-8.

Muller NL. Advances in imaging. Eur Respir J. 2001;18(5):867-71.
Rosenow EC 3rd. Persistent cough: causes and cures. Hosp Pract (1995).
1996;31(9):121-7 discussion 7-8.

Chang AB, Oppenheimer JJ, Weinberger MM, Rubin BK, Weir K, Grant CC, et al.
Use of Management Pathways or Algorithms in Children With Chronic
Cough: CHEST Guideline and Expert Panel Report. Chest. 2017;151(4):875-83.
Hall EA, Sauer HE, Davis MS, Anghelescu DL. Lidocaine Infusions for Pain
Management in Pediatrics. Paediatr Drugs. 2021;23(4):349-59. https://
doi.org/10.1007/540272-021-00454-2.


https://doi.org/10.1183/13993003.00957-2022
https://doi.org/10.1183/13993003.00957-2022
https://doi.org/10.1007/s40272-021-00454-2
https://doi.org/10.1007/s40272-021-00454-2

Pan et al. BMC Palliative Care

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

(2025) 24:123

Ludbrook VJ, Hanrott KE, Kreindler JL, Marks-Konczalik JE, Bird NP, Hew-
ens DA, Beerahee M, Behm DJ, Morice A, McGarvey L, Parker SM, Birring
SS, Smith J. Adaptive study design to assess effect of TRPV4 inhibition
in patients with chronic cough. ERJ Open Res. 2021,7(3):00269-2021.
https://doi.org/10.1183/23120541.00269-2021.

Vertigan AE, Theodoros DG, Gibson PG, Winkworth AL. The relation-
ship between chronic cough and paradoxical vocal fold movement: a
review of the literature. J Voice. 2006;20(3):466-80.

Tricou C, Munier S, Phan-Hoang N, Albarracin D, Perceau-Chambard E,
Filbet M. Haematologists and palliative care: a multicentric qualitative
study. BMJ Support Palliat Care. 2022;12(e6):e798-802.

Shreves A, Marcolini E. End of life/palliative care/ethics. Emerg Med Clin
North Am. 2014,32(4):955-74.

Savoy J, Dhingra S, Anthonisen NR. Role of vagal airway reflexes

in control of ventilation in pulmonary fibrosis. Clin Sci (Lond).
1981,61(6):781-4.

Hunt LW, Swedlund HA, Gleich GJ. Effect of nebulized lidocaine

on severe glucocorticoid-dependent asthma. Mayo Clin Proc.
1996;71(4):361-8. https://doi.org/10.4065/71.4.361.

von Schonfeld J, Breuer N, Zotz R, Liedmann H, Wencker M, Beste

M, et al. Liver function in patients with pulmonary emphysema

due to severe alpha-1-antitrypsin deficiency (Pi ZZ). Digestion.
1996;57(3):165-9.

Morisaki H, Serita R, Innami Y, Kotake Y, Takeda J. Permissive hypercapnia

during thoracic anaesthesia. Acta Anaesthesiol Scand. 1999;43(8):845-9.

Decco ML, Neeno TA, Hunt LW, O'Connell EJ, Yunginger JW, Sachs MI.
Nebulized lidocaine in the treatment of severe asthma in children: a
pilot study. Ann Allergy Asthma Immunol. 1999;82(1):29-32. https://doi.
0rg/10.1016/51081-1206(10)62656-7.

Nozaki K, Endou A, Sakurai K, Takahata O, Iwasaki H. [Anesthetic
management of a patient with a giant bulla and liver cirrhosis using a
laryngeal mask airway and epidural analgesia]. Masui. 2001;50(6):639-
41. Japanese.

Kimura T, Mizutani T. [Unilateral pulmonary fibrosis following ipsilateral
single-lung ventilation and anesthesia]. Masui. 2001;50(6):651-4. Japa-
nese. PMID: 11452477.

Sugino S, Omote K, Kawamata M, Namiki A. [Anesthetic manage-
ment of endovascular repair for aortic abdominal aneurysm in a
patient with severe chronic obstructive pulmonary disease]. Masui.
2006;55(12):1480-3. Japanese.

Saito K, Sato N, Shimono N, Hagiwara K, Kanazawa M, Nagata M. [A
pregnant woman with severe asthma effectively treated by inhalational
lidocaine therapy]. Nihon Kokyuki Gakkai Zasshi. 2006;44(11):828-32.
Japanese.

Lee P, Colt HG. A spray catheter technique for pleural anesthesia: a
novel method for pain control before talc poudrage. Anesth Analg.
2007;104(1):198-200. https://doi.org/10.1213/01.ane.0000249046.
02025 ef.

Kapala M, Meterissian S, Schricker T. Neuraxial anesthesia and intraop-
erative bilevel positive airway pressure in a patient with severe chronic
obstructive pulmonary disease and obstructive sleep apnea undergo-
ing elective sigmoid resection. Reg Anesth Pain Med. 2009;34(1):69-71.
https://doi.org/10.1097/AAP0b013e31819266b2.

Molassiotis A, Bryan G, Caress A, Bailey C, Smith J. Pharmacological and
non-pharmacological interventions for cough in adults with respiratory
and non-respiratory diseases: A systematic review of the literature.
Respir Med. 2010;104(7):934-44. https://doi.org/10.1016/j.rmed.2010.
02.010. Epub 2010 Apr 10.

Stuart-Smith K. Hemiarthroplasty performed under transversus
abdominis plane block in a patient with severe cardiorespiratory
disease. Anaesthesia. 2013,68(4):417-20. https://doi.org/10.1111/anae.
12108. Epub 2012 Dec 17.

Ono N, Komasawa N, Nakano S, Tatsumi S, Nakao K, Minami T.
[One-lung ventilation using dexmedetomidine in an emphysema
patient with pneumothorax due to metastatic lung cancer]. Masui.
2014,63(5):542-4. Japanese.

Olveira C, Mufioz A, Domenech A. Nebulized therapy. SEPAR year. Arch
Bronconeumol. 2014;50(12):535-45. https://doi.org/10.1016/j.arbres.
2014.05.003. Epub 2014 Jul 2. English, Spanish.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

82.

83.

84.

85.

86.

87.

Page 33 of 35

Sultana A, Torres D, Schumann R. Special indications for Opioid Free
Anaesthesia and Analgesia, patient and procedure related: Including
obesity, sleep apnoea, chronic obstructive pulmonary disease, complex
regional pain syndromes, opioid addiction and cancer surgery. Best
Pract Res Clin Anaesthesiol. 2017;31(4):547-60. https://doi.org/10.
1016/j.bpa.2017.11.002. Epub 2017 Nov 16.

Wang Y, Feng C, Fu J, Liu D. Clinical Application of Ultrasound-Guided
Internal Branch of Superior Laryngeal Nerve Block in Patients with
Severe COPD Undergoing Awake Fibreoptic Nasotracheal Intubation: A
Randomized Controlled Clinical Trial. Int J Chron Obstruct Pulmon Dis.
2023;18:521-32. https://doi.org/10.2147/COPD.S399513.
Rodriguez-Martinez F, Mascia AV, Mellins RB. The effect of environmental
temperature on airway resistance in the asthmatic child. Pediatr Res.
1973,7(7):627-31. https://doi.org/10.1203/00006450-197307000-00005.
Weiss EB, Patwardhan AV. The response to lidocaine in bronchial
asthma. Chest. 1977;72(4):429-38. https://doi.org/10.1378/chest.72 4.
429.

Fish JE, Peterman VI. Effects of inhaled lidocaine on airway function in
asthmatic subjects. Respiration. 1979;37(4):201-7. https://doi.org/10.
1159/000194028.

Enright PL, McNally JF, Souhrada JF. Effect of lidocaine on the ventila-
tory and airway responses to exercise in asthmatics. Am Rev Respir Dis.
1980;122(6):823-8. https://doi.org/10.1164/arrd.1980.122.6.823.

Fanta CH, Ingram RH Jr, McFadden ER Jr. A reassessment of the effects
of oropharyngeal anesthesia in exercise-induced asthma. Am Rev
Respir Dis. 1980;122(3):381-6. https://doi.org/10.1164/arrd.1980.122.3.
381.

Tullett WM, Patel KR, Berkin KE, Kerr JW. Effect of lignocaine, sodium
cromoglycate, and ipratropium bromide in exercise-induced asthma.
Thorax. 1982;37(10):737-40. https://doi.org/10.1136/thx.37.10.737.
Murciano D, Aubier M, Viau F, Bussi S, Milic-Emili J, Pariente R, Derenne
JP. Effects of airway anesthesia on pattern of breathing and blood gases
in patients with chronic obstructive pulmonary disease during acute
respiratory failure. Am Rev Respir Dis. 1982;126(1):113-7. https://doi.
org/10.1164/arrd.1982.126.1.113.

Downes H, Hirshman CA, Leon DA. Comparison of local anesthetics as
bronchodilator aerosols. Anesthesiology. 1983;58(3):216-20. https://doi.
org/10.1097/00000542-198303000-00002.

Hida W, Arai M, Shindoh C, Liu YN, Sasaki H, Takishima T. Effect of inspira-
tory flow rate on bronchomotor tone in normal and asthmatic subjects.
Thorax. 1984;39(2):86-92. https://doi.org/10.1136/thx.39.2.86.

Van Meerhaeghe A, Bracamonte M, Willeput R, Sergysels R. Airway
anaesthesia and breathing pattern during exercise in normal subjects
and in eucapnic patients with chronic airflow obstruction. Bull Eur
Physiopathol Respir. 1986,22(4):381-5. PMID: 3768571.

Chen WY, Chai H. Effects of inhaled lidocaine on exercise-induced
asthma. Respiration. 1987;51(2):91-7. https://doi.org/10.1159/00019
5172.

Séderberg M, Lundgren R. Flexible fiberoptic bronchoscopy does not
alter airway responsiveness. Respiration. 1989;56(3-4):182-8. https://
doi.org/10.1159/000195799.

McAlpine LG, Thomson NC. Lidocaine-induced bronchoconstriction in
asthmatic patients. Relation to histamine airway responsiveness and
effect of preservative. Chest. 1989;96(5):1012-5. https://doi.org/10.
1378/chest.96.5.1012.

Caire N, Cartier A, Ghezzo H, UArchevéque J, Malo JL. Inhaled lignocaine
does not alter bronchial hyperresponsiveness to hyperventilation of
dry cold air in asthmatic subjects. Clin Exp Allergy. 1989;19(1):65-70.
https://doi.org/10.1111/j.1365-2222.1989.tb02346.X.

Prakash GS, Sharma SK, Pande JN. Effect of 4% lidocaine inhalation in
bronchial asthma. J Asthma. 1990,27(2):81-5. https://doi.org/10.3109/
02770909009073301.

Nakai S, likura Y, Akimoto K, Shiraki K. Substance p-induced cutaneous
and bronchial reactions in children with bronchial asthma. Ann Allergy.
1991;66(2):155-61 PMID: 1704691.

Makker HK, Holgate ST. The contribution of neurogenic reflexes to
hypertonic saline-induced bronchoconstriction in asthma. J Allergy Clin
Immunol. 1993;92(1 Pt 1):82-8. https://doi.org/10.1016/0091-6749(93)
90041-d.


https://doi.org/10.1183/23120541.00269-2021
https://doi.org/10.4065/71.4.361
https://doi.org/10.1016/S1081-1206(10)62656-7
https://doi.org/10.1016/S1081-1206(10)62656-7
https://doi.org/10.1213/01.ane.0000249046.02025.ef
https://doi.org/10.1213/01.ane.0000249046.02025.ef
https://doi.org/10.1097/AAP.0b013e31819266b2
https://doi.org/10.1016/j.rmed.2010.02.010
https://doi.org/10.1016/j.rmed.2010.02.010
https://doi.org/10.1111/anae.12108
https://doi.org/10.1111/anae.12108
https://doi.org/10.1016/j.arbres.2014.05.003
https://doi.org/10.1016/j.arbres.2014.05.003
https://doi.org/10.1016/j.bpa.2017.11.002
https://doi.org/10.1016/j.bpa.2017.11.002
https://doi.org/10.2147/COPD.S399513
https://doi.org/10.1203/00006450-197307000-00005
https://doi.org/10.1378/chest.72.4.429
https://doi.org/10.1378/chest.72.4.429
https://doi.org/10.1159/000194028
https://doi.org/10.1159/000194028
https://doi.org/10.1164/arrd.1980.122.6.823
https://doi.org/10.1164/arrd.1980.122.3.381
https://doi.org/10.1164/arrd.1980.122.3.381
https://doi.org/10.1136/thx.37.10.737
https://doi.org/10.1164/arrd.1982.126.1.113
https://doi.org/10.1164/arrd.1982.126.1.113
https://doi.org/10.1097/00000542-198303000-00002
https://doi.org/10.1097/00000542-198303000-00002
https://doi.org/10.1136/thx.39.2.86
https://doi.org/10.1159/000195172
https://doi.org/10.1159/000195172
https://doi.org/10.1159/000195799
https://doi.org/10.1159/000195799
https://doi.org/10.1378/chest.96.5.1012
https://doi.org/10.1378/chest.96.5.1012
https://doi.org/10.1111/j.1365-2222.1989.tb02346.x
https://doi.org/10.3109/02770909009073301
https://doi.org/10.3109/02770909009073301
https://doi.org/10.1016/0091-6749(93)90041-d
https://doi.org/10.1016/0091-6749(93)90041-d

Pan et al. BMC Palliative Care

88.

89.

90.

92.

93.

94,

95.

96.

97.

98.

99.

100.

103.

106.

(2025) 24:123

Floreani AA, Rennard SI. Experimental treatments for asthma. Curr Opin
Pulm Med. 1997;3(1):30-41. https://doi.org/10.1097/00063198-19970
1000-00006.

Harrison TW, Tattersfield AE. Effect of single doses of inhaled
lignocaine on FEV1 and bronchial reactivity in asthma. Respir Med.
1998;92(12):1359-63. https://doi.org/10.1016/50954-6111(98)90142-1.
Groeben H. Effects of high thoracic epidural anesthesia and local anes-
thetics on bronchial hyperreactivity. J Clin Monit Comput. 2000;16(5—
6):457-63. https://doi.org/10.1023/a:1011448927817.

Maslow AD, Regan MM, Israel E, Darvish A, Mehrez M, Boughton R,
Loring SH. Inhaled albuterol, but not intravenous lidocaine, protects
against intubation-induced bronchoconstriction in asthma. Anesthesi-
ology. 2000;93(5):1198-204. https://doi.org/10.1097/00000542-20001
1000-00011.

Langmack EL, Martin RJ, Pak J, Kraft M. Serum lidocaine concentra-
tions in asthmatics undergoing research bronchoscopy. Chest.
2000;117(4):1055-60. https://doi.org/10.1378/chest.117.4.1055.

Hunt LW, Frigas E, Butterfield JH, Kita H, Blomgren J, Dunnette SL,
Offord KP, Gleich GJ. Treatment of asthma with nebulized lidocaine:

a randomized, placebo-controlled study. J Allergy Clin Immunol.
2004;113(5):853-9. https://doi.org/10.1016/}jaci.2004.02.039.

Chang HY, Togias A, Brown RH. The effects of systemic lidocaine on
airway tone and pulmonary function in asthmatic subjects. Anesth
Analg. 2007;104(5):1109-15, tables of contents. https://doi.org/10.1213/
01.ane.0000260638.57139.87.

Adamzik M, Groeben H, Farahani R, Lehmann N, Peters J. Intravenous
lidocaine after tracheal intubation mitigates bronchoconstriction in
patients with asthma. Anesth Analg. 2007;104(1):168-72. https://doi.
0rg/10.1213/01.ane.0000247884.94119.d5.

Burches BR Jr, Warner DO. Bronchospasm after intravenous lidocaine.
Anesth Analg. 2008;107(4):1260-2. https://doi.org/10.1213/ane.0b013
€31817d8637.

Lin CC, Chen KF, Shih CP, Seak CJ, Hsu KH. The prognostic factors

of hypotension after rapid sequence intubation. Am J Emerg Med.
2008;26(8):845-51. https://doi.org/10.1016/j.ajem.2007.11.027.

Abuan T, Yeager M, Montgomery AB. Inhaled lidocaine for the treat-
ment of asthma: lack of efficacy in two double-blind, randomized,
placebo-controlled clinical studies. J Aerosol Med Pulm Drug Deliv.
2010;23(6):381-8. https://doi.org/10.1089/jamp.2010.0827. Epub 2010
Oct 19.

Nafe LA, Guntur VP, Dodam JR, Lee-Fowler TM, Cohn LA, Reinero CR.
Nebulized lidocaine blunts airway hyperresponsiveness in experimen-
tal feline asthma. J Feline Med Surg. 2013;15(8):712-6. https://doi.org/
10.1177/1098612X13476705. Epub 2013 Feb 7.

Tatulli F, Delcuratolo A, Caraglia A, Notarnicola A, Carbone FPN, Caputi
A. Three-trocar laparoscopic cholecystectomy under spinal anesthesia
in a patient with asthma. G Chir. 2018;39(3):188-90.
Mahalingam-Dhingra A, Mazan MR, Bedenice D, Ceresia M, Minuto J,
Deveney EF. A CONSORT-guided, randomized, double-blind, controlled
pilot clinical trial of inhaled lidocaine for the treatment of equine
asthma. Can J Vet Res. 2022;86(2):116-24.

Forero Molina M, Okoniewski W, Puranik S, Aujla S, Celedon JC, Larkin A,
et al. Severe asthma in children: Description of a large multidisciplinary
clinical cohort. Pediatr Pulmonol. 2022;57(6):1447-55.

Stout JW, Visness CM, Enright P, Lamm C, Shapiro G, Gan VN, et al. Classi-
fication of Asthma Severity in Children: The Contribution of Pulmonary
Function Testing. Arch Pediatr Adolesc Med. 2006;160(8):844-50.

Ari A, Fink JB. Aerosol therapy in children: challenges and solutions.
Expert Rev Respir Med. 2013;7(6):665-72.

Blakeman TC, Scott JB, Yoder MA, Capellari E, Strickland SL. AARC
Clinical Practice Guidelines: Artificial Airway Suctioning. Respir Care.
2022,67(2):258-71.

Lester S, Kleijn M, Cornacchia L, Hewson L, Taylor MA, Fisk I. Fac-

tors Affecting Adherence, Intake, and Perceived Palatability of Oral
Nutritional Supplements: A Literature Review. J Nutr Health Aging.
2022,26(7):663-74.

107.

108.

109.

110.

113.

114.

116.

119.

120.

121.

122.

123.

124.

125.

126.

Page 34 of 35

Foo I, Macfarlane AJR, Srivastava D, Bhaskar A, Barker H, Knaggs R, et al.
The use of intravenous lidocaine for postoperative pain and recovery:
international consensus statement on efficacy and safety. Anaesthesia.
2021;76(2):238-50.

Kuo YW, Yen M, Fetzer S, Lee JD. Reducing the pain of nasogastric tube
intubation with nebulized and atomized lidocaine: a systematic review
and meta-analysis. J Pain Symptom Manage. 2010;40(4):613-20.

Ho ATN, Gandhiraj D, Jamkhana Z, Nayak R, Patolia S. Is Additional
Nebulized Lidocaine Helpful in Flexible Bronchoscopy?: A Meta-Analy-
sis. J Bronchology Interv Pulmonol. 2020;27(4):266-73.

Shaikh N, Khatib MY, Wraidat MAA, Mohamed AS, Al-Assaf AA, Tharayil
AGM, et al. Nebulized fentany! for respiratory symptoms in patients
with COVID-19 (ventanyl trial). Medicine. 2022;101(4): e28637.

. Trochtenberg S. Nebulized lidocaine in the treatment of refractory

cough. Chest. 1994;105(5):1592-3.

Madhere M, Vangura D, Saidov A. Dexmedetomidine as sole agent for
awake fiberoptic intubation in a patient with local anesthetic allergy. J
Anesth. 2011;25(4):592-4.

de Paz AS, Rodriguez Mosquera M, Fernandez Parra B, Santaolalla
Montoya M, Herrera Mozo |, Pérez PA. Treatment with nebulized
lidocaine in steroid-dependent asthma. Allergol Immunopathol (Madr).
2005;33(4):231-4.

McNulty W, Jordan S, Hopkinson NS. Attitudes and access to lung
volume reduction surgery for COPD: a survey by the British Thoracic
Society. BMJ Open Respir Res. 2014;1(1): e000023.

Welter KJ, Gordon S, Snyder P, Martin B. A case report of an 18-year-old
receiving nebulized lidocaine for treatment of COVID-19 cough. Heart
Lung. 2023;57:140-3.

Clivio S, Putzu A, Tramer MR. Intravenous Lidocaine for the Preven-

tion of Cough: Systematic Review and Meta-analysis of Randomized
Controlled Trials. Anesth Analg. 2019;129(5):1249-55.

Yang SS, Wang NN, Postonogova T, Yang GJ, McGillion M, Beique F,

et al. Intravenous lidocaine to prevent postoperative airway complica-
tions in adults: a systematic review and meta-analysis. Br J Anaesth.
2020;124(3):314-23.

Naldan ME, Arslan Z, Ay A, Yayik AM. Comparison of Lidocaine and
Atropine on Fentanyl-Induced Cough: A Randomized Controlled Study.
JInvest Surg. 2019;32(5):428-32.

Bravo VR, Palomba N, Corletto F, Willis R, Vettorato E. Comparison
between intravenous lidocaine and fentanyl on cough reflex and sym-
pathetic response during endotracheal intubation in dogs. Vet Anaesth
Analg. 2020;47(4):481-9.

Islamitabar S, Gholizadeh M, Rakhshani MH, Kazemzadeh A, Tadayonfar
M. Comparison of Nebulized Lidocaine and Intratracheally Injected
(Spray-as-you-go) Lidocaine in Pain and Cough Reduction during
Bronchoscopy. Tanaffos. 2022,21(3):348-53.

HuS, LiY,Wang S, Xu S, Ju X, Ma L. Effects of intravenous infusion

of lidocaine and dexmedetomidine on inhibiting cough during the
tracheal extubation period after thyroid surgery. BMC Anesthesiol.
2019;19(1):66.

Saidie S, Modir H, Yazdi B, Moshiri E, Noori G, Mohammadbeigi A. The
effect of dexmedetomidine on decrease of cough, hemodynamic
parameters and Ramsay score versus lidocaine during general anesthe-
sia: a randomized clinical trial. Med Gas Res. 2021;11(1):1-5.

Purohit A, Kumar M, Kumar N, Bindra A, Pathak S, Yadav A. Comparison
between dexmedetomidine and lidocaine for attenuation of cough
response during tracheal extubation: A systematic review and meta-
analysis. Indian J Anaesth. 2024,68(5):415-25.

Phuvachoterojanaphokin N, Watanaboonyongcharoen G, Jinawong S,
Munjupong S. Low-dose lidocaine attenuates fentanyl-induced cough:
A double-blind randomized controlled trial. Eur J Clin Pharmacol.
2022,78(5):813-21.

D'Aragon F, Beaudet N, Gagnon V, Martin R, Sansoucy Y. The effects of
lidocaine spray and intracuff alkalinized lidocaine on the occurrence of
cough at extubation: a double-blind randomized controlled trial. Can J
Anaesth. 2013;60(4):370-6.

Lin J,Wang WD, Yang QY, Wen YL, Yang JH, Fan WQ, et al. Effect of intra-
venous and topical laryngeal lidocaine on sore throat after extubation:
a prospective randomized controlled study. Eur Rev Med Pharmacol Sci.
2024,28(6):2493-500.


https://doi.org/10.1097/00063198-199701000-00006
https://doi.org/10.1097/00063198-199701000-00006
https://doi.org/10.1016/s0954-6111(98)90142-1
https://doi.org/10.1023/a:1011448927817
https://doi.org/10.1097/00000542-200011000-00011
https://doi.org/10.1097/00000542-200011000-00011
https://doi.org/10.1378/chest.117.4.1055
https://doi.org/10.1016/j.jaci.2004.02.039
https://doi.org/10.1213/01.ane.0000260638.57139.87
https://doi.org/10.1213/01.ane.0000260638.57139.87
https://doi.org/10.1213/01.ane.0000247884.94119.d5
https://doi.org/10.1213/01.ane.0000247884.94119.d5
https://doi.org/10.1213/ane.0b013e31817d8637
https://doi.org/10.1213/ane.0b013e31817d8637
https://doi.org/10.1016/j.ajem.2007.11.027
https://doi.org/10.1089/jamp.2010.0827
https://doi.org/10.1177/1098612X13476705
https://doi.org/10.1177/1098612X13476705

Pan et al. BVIC Palliative Care (2025) 24:123 Page 35 of 35

127. Narimani M, Seyed Mehdi SA, Gholami F, Ansari L, Aryafar M, Shahbazi F.
The Effect of Betamethasone Gel and Lidocaine Jelly Applied Over Tra-
cheal Tube Cuff on Postoperative Sore Throat, Cough, and Hoarseness. J
Perianesth Nurs. 2016;31(4):298-302.

128. Karlsson JA. Airway anaesthesia and the cough reflex. Bull Eur Physi-
opathol Respir. 1987;23(Suppl 10):295-36s.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	"Nebulized lidocaine for intractable cough in hospice care: a comprehensive review of efficacy, safety, and future perspectives"
	Abstract 
	Background and Objective 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods and data extraction
	Statistical analysis in the study of nebulized lidocaine for intractable cough in hospice care
	Data heterogeneity and the rationale for narrative synthesis
	Data extraction
	Quality assessment different assessment tools were used based on the study design
	Narrative synthesis
	Synthesis of nebulized lidocaine research
	Statistical findings and their interpretation

	Practical considerations for nebulized lidocaine administration
	Administration technique
	Mouthpiece vs. mask for reduced oropharyngeal deposition
	Post-nebulization oral rinsing ("Swish and Spit")
	Taste mitigation with mintscandy
	Transient initial cough exacerbation
	Dosing schedule

	Interpretation and clinical implications
	Limitations of current evidence
	Future research directions

	Conclusion
	Acknowledgements
	References


