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Abstract

Objectives. There is concern that hydroxyzine exacerbates delirium, but a recent preliminary
study suggested that the combination of haloperidol and hydroxyzine was effective against
delirium. This study examined whether the concomitant use of hydroxyzine and haloperidol
worsened delirium in patients with cancer.

Methods. This retrospective, observational study was conducted at 2 general hospitals in
Japan. The medical records of patients with cancer who received haloperidol for delirium from
July to December 2020 were reviewed. The treatments for delirium included haloperidol alone
or haloperidol combined with hydroxyzine. The primary outcome was the duration from the
first day of haloperidol administration to the resolution of delirium, defined as its absence for
2 consecutive days. The time to delirium resolution was analyzed to compare the haloperi-
dol group and hydroxyzine combination group using the log-rank test with the Kaplan-Meier
method. Secondary outcomes were (1) the total dose of antipsychotic medications, including
those other than haloperidol (measured in chlorpromazine-equivalent doses), and (2) the fre-
quencies of detrimental incidents during delirium, specifically falls and self-removal of drip
infusion lines. The unpaired t-test and Fisher’s exact test were used to analyze secondary
outcomes.

Results. Of 497 patients who received haloperidol, 118 (23.7%) also received hydroxyzine.
No significant difference in time to delirium resolution was found between the haloperidol
group and the hydroxyzine combination group (log-rank test, P = 0.631). No significant dif-
ference between groups was found in either chlorpromazine-equivalent doses or the frequency
of detrimental incidents.

Significance of results. This study showed that the concomitant use of hydroxyzine and
haloperidol did not worsen delirium in patients with cancer.

Introduction

Delirium is a disorder of consciousness that develops acutely due to a variety of complex factors,
including physical abnormalities, drug use, and environmental changes. It presents with symp-
toms of cognitive dysfunction such as disorientation, as well as various psychiatric symptoms
such as hallucinations, delusions, and mood swings (American Psychiatric Association, DSM-
5 Task Force 2013). Delirium is common in cancer treatment settings. It occurs in 10-31% of
medical inpatients (Siddiqi et al. 2006), 37% of patients after surgery (Dyer et al. 1995), and 43%
of patients with advanced cancer (Uchida et al. 2015), and the prevalence rises to 68% in termi-
nal palliative care settings and to 88% in the 6 h before death (Lawlor et al. 2000). Delirium is a
distressing experience for patients with cancer, caregivers, and healthcare providers (Breitbart
et al. 2002a; Bruera et al. 2009), and it, therefore, must be carefully monitored and properly
managed.

The management of delirium includes non-pharmacologic and pharmacologic therapies
(Breitbart and Alici 2012). Pharmacotherapy primarily involves antipsychotic administration

https://doi.org/10.1017/51478951524000117 Published online by Cambridge University Press

,/i\)

Check for
updates


https://doi.org/10.1017/S1478951524000117
mailto:hiromima@ncc.go.jp
http://creativecommons.org/licenses/by/4.0
https://orcid.org/0000-0003-1764-1763
https://orcid.org/0000-0002-7276-1971
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S1478951524000117&domain=pdf
https://doi.org/10.1017/S1478951524000117

1818

(Lawlor and Bush 2015). While haloperidol has been the standard
treatment, atypical antipsychotics are often used instead of typi-
cal antipsychotics due to concerns that the latter increase the risk
of death (Huybrechts et al. 2012). Among atypical antipsychotics,
quetiapine, olanzapine, and risperidone have been commonly used
to treat delirium (Breitbart et al. 2002b; Kishi et al. 2012; Tahir
etal. 2010). It was also found, however, that higher doses of atypical
antipsychotics were associated with increased mortality in patients
with terminal cancer and delirium (Yokomichi et al. 2022). The
lack of injectable formulations of atypical antipsychotics is a bar-
rier to their application in patients with delirium who are unable
to take them orally. Therefore, haloperidol remains a standard drug
for delirium treatment.

However, the use of haloperidol increases the risk of symptom
exacerbation in patients with comorbidities such as Parkinson’s dis-
ease and Lewy body dementia, as well as in patients with unstable
respiratory and cardiovascular conditions. A candidate alterna-
tive drug in such cases is hydroxyzine, a first-generation anti-
histamine used primarily for the treatment of itching, allergies,
motion sickness-induced nausea, and insomnia and also widely
prescribed for the symptomatic relief of anxiety and tension asso-
ciated with psychoneurosis (Llorca et al. 2002). Hydroxyzine is also
used clinically for sedation (Matsuda et al. 2020) and insomnia
(Spahr et al. 2007) in patients who have difficulty using haloperi-
dol or benzodiazepines due to Parkinson’s disease or respiratory
instability, respectively.

Mark Beers published the American Geriatrics Society (AGS)
Beers Criteria® for Potentially Inappropriate Medication Use in
Older Adults in 1991. The latest AGS Beers Criteria® updated in
2019 indicate that all first-generation antihistamines, including
hydroxyzine, have potent anticholinergic properties and should
not be used as hypnotics in older adults because of the risk
of confusion, dry mouth, constipation, and other anticholinergic
effects or toxicity (AGS Beers Criteria® Update Expert Panel 2019).
Nevertheless, regardless of this warning and similar ones discussed
in review articles, hydroxyzine has been widely prescribed in treat-
ing delirium in the real world.

While there is widespread belief that hydroxyzine has potent
anticholinergic properties, there is no evidence supporting this.
Several in vitro studies evaluated the anticholinergic proper-
ties of hydroxyzine, and all found that hydroxyzine has low
affinity for muscarinic receptors. Kubo et al. conducted radi-
oligand binding assays using bovine cerebral cortex and found
that while some H1-receptor antagonists (mequitazine, cyprohep-
tadine, clemastine, diphenylpyraline, promethazine, homochlor-
cyclizine, and alimemazine) had high affinity for muscarinic
receptors (Ki = 5.0-38 nM), others (mepyramine, terfenadine,
methapyrilene, azelastine, meclizine, and hydroxyzine) had low
affinity (Ki = 3,600-30,000 nM) (Kubo et al. 1987). Specifically, the
Ki of hydroxyzine was 3,800 & 100 nM. Later, a study conducted by
Liu and Farley using mucus gland cells isolated from the airways
of swine estimated that the Ki of hydroxyzine against muscarinic
receptors was even higher, at 15,000 nM (Liu and Farley 2005).
From a pharmacological standpoint, therefore, the recommenda-
tion of the Beers Criteria® to avoid hydroxyzine for delirium due to
its potent anticholinergic properties is without merit.

Very few studies have investigated the efficacy of hydroxyzine
in treating delirium, and the results have been controversial. For
example, although a preliminary study reported that the combi-
nation of haloperidol and hydroxyzine effectively treated delirium
(Sato and Tanaka 2022), it was a single-institution study that tar-
geted only a small number of patients with a variety of diseases,
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about half of which were cancers. Clinical guidelines for delirium
in adult patients with cancer found no evidence that hydroxyzine
was effective against delirium (Matsuda et al. 2020).

Considering the discrepancy between the Beers Criteria® rec-
ommendations and real-world findings, it is crucial to determine
whether administering hydroxyzine to patients with cancer and
delirium worsens their delirium. Therefore, we designed an obser-
vational, multicenter study to evaluate this issue.

We hypothesized that concomitantly administering hydrox-
yzine and haloperidol to patients with cancer and delirium would
increase each of the following: (1) the number of days from the first
day of haloperidol administration to the resolution of delirium; (2)
the total dose of antipsychotic medications, including those other
than haloperidol (measured in chlorpromazine-equivalent doses);
and (3) the frequency of detrimental incidents during delirium,
specifically falls and self-removal of drip infusion lines.

Methods
Subjects and interventions

The subjects of this retrospective observational study were patients
with cancer who were admitted to the National Cancer Center
Hospital (NCCH) and Tohoku University Hospital in Japan from
July to December in 2020 and were treated for delirium with either
haloperidol alone or the combination of haloperidol and hydrox-
yzine. Haloperidol (5-mg injection) and hydroxyzine (25-mg injec-
tion) were diluted in saline and administered intravenously over
30 min. Decisions to select and add medications were made by each
patient’s attending physician.

This study was approved by the NCCH Ethics Committee
(approval number: 2021-197). The requirement for informed con-
sent was waived due to the retrospective cohort design. Opt-out
information was published on the NCCH website. This study
was conducted in accordance with the principles of the Helsinki
Declaration.

Survey items and evaluation procedures

Data on the following items were extracted from medical records
by 2 psycho-oncologists: medical record number; age; sex; cancer
diagnosis (in-hospital cancer registry); cancer treatment (surgery;
chemotherapy, including cytotoxic agents, molecularly targeted
drugs, and immune checkpoint inhibitors; radiation; hematopoi-
etic stem cell transplantation; and follow-up); total hydroxyzine
dose taken within 24 hours of the first dose of haloperidol; ben-
zodiazepine use (daily use); number of days of delirium since the
first day of haloperidol administration; detrimental incidents dur-
ing delirium (falls and self-removal of drip infusion lines); total
dose of antipsychotic medications during delirium, including those
other than haloperidol (measured in chlorpromazine-equivalent
doses); organic brain disorder (history of cerebral infarction or
hemorrhage); and cognitive decline or dementia.

The diagnosis of delirium was determined based on the Nursing
Delirium Screening Scale (Nu-DESC), a screening tool for delir-
ium that nurses are expected to utilize in their daily care. The
Nu-DESC includes 5 items, each rated on a scale from 0 to 2:
disorientation, inappropriate behavior, inappropriate communica-
tion, illusions/hallucinations, and psychomotor retardation. The
sensitivity and specificity of the scale for patients with cancer were
85.7% and 86.8%, respectively (Gaudreau et al. 2005). Delirium was
defined by a Nu-DESC score of 1 point or higher (Jeong et al. 2020).
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Nu-DESC was evaluated on a calendar-day basis (0:00-24:00), and ~ Table 1. Patient background
if ther.e were multiple scores .Of 0 and 1 or h.1gher, a score of Hydroxyzine
1 or higher was used. For patients whose medical records con- Haloperidol  combination
tained an incomplete Nu-DESC score or none at all, 2 psycho- All group group
onco.loglsts diagnosed deh.rlum using other %n.formatlon in the (1=497)  (n=379) (n = 118) .
medical records. A lack of information on delirium was assumed
to indicate its absence. Age (years), 67.4 64.8 68.3 (12.6) 0.018
The primary outcome was the number of days from the first mean (SD) (13.1) (14.2)
day of haloperidol administration to the resolution of delirium. Sex, n (%)* 0.003
Delirium was considered to have resolved when it was absent for Male 293 (59.0) 238 (62.8) 55 (46.6)
2 consecutive days.
Secondary outcomes were (1) the total dose of antipsy- Female 204 (41.0) 141 (37.2) 63 (53.4)
chotic medications, including those other than haloperidol Cancer type,
(chlorpromazine-equivalent doses), and (2) the frequencies of n (%)
detrimental incidents during delirium, specifically falls and self- (primary site)
removal of drip infusion lines. Digestive 212 (42.8) 161 (42.5) 51 (43.3) 0.915
system
Statistical analysis Lung* 93 (18.7) 83 (21.9) 10 (8.5) 0.001
L L . Head and neck 44 (8.9) 33 (8.7) 11 (9.3) 0.853
Descriptive statistics were calculated for patient background, cause
of delirium, and treatment used to resolve the cause of delirium. Urogenital 35 (7.0) 28 (7.4) 7(5.9) 0.684
Cause of delirium was categorized by 2 psycho-oncologist review- system
ers using a Delirium Etiology checklist (Trzepacz et al. 2009). This Gynecological 32 (6.4) 25 (6.6) 7(5.9) 1.000
tool categorizes potential causes into drug intoxication, drug with- system
drawal, metabolic/endocrine disturbance, traumatic brain injury, Hematological* 27 (5.4) 13 (3.4) 14 (11.9) 0.002
seizures, intracranial infections, systemic infection, intracranial
. . Breast 16 (3.2) 11 (2.9) 5(4.2) 0.549
neoplasm, systemic neoplasm, cerebrovascular, organ insuffi-
ciency, other central nervous system, and other. The other category Brain 11 (2.2) 9(24) 2(17) 1.000
included e.tiologies ‘such as heat stroke, hypothermia, radiation, Skin 9 (18) 5(1.3) 4(34) 026
postoperative state, immunosuppressed, and fractures. If there was
more than 1 cause of delirium, the 2 psycho-oncologists decided on Es:ue! 2ol ke 2 (ke 25 0.402
1 direct cause after discussion. The treatment for the direct cause of
delirium was chosen as the treatment used to resolve the cause of Others 10 (2.0) 6 (1.6) 4(3.4) 0.258
delirium. Fisher’s exact test and the unpaired ¢-test were performed Treatment, n (%)
to compare demographic information between patients with and -
without hydroxyzine use. Fisher’s exact test was performed to com- Surgery 0.043
pare cause of delirium and treatment used to resolve the cause Yes 209 (42.1) 169 (44.6) 40 (33.9)
of dehr1um.b.etween patients with ‘and without hydroxyzine use. - 288 (57.9) 210 (55.4) 78 (66.1)
Time to delirium resolution (the primary outcome) was compared
between the haloperidol group and the hydroxyzine combination Chemotherapy 0.707
group using the log-rank test with the Kaplan-Meier method. Yes 112 (22.5) 84 (22.2) 28 (23.7)
Multivariable Cox regression analysis was performed for the asso- . 385 (77.5) 295 (77.8) 90 (76.3)
ciations between extracted data items and the mean number of days ° i - -
from the first day of haloperidol administration to the resolution Radiation 1.000
of delirium, both with and without hydroxyzine use. Regarding Yes 93(187) 71 (18.7) 22 (18.6)
secondary outcomes, the unpaired ¢-test was used to analyze the
association between the presence or absence of hydroxyzine use No WS WS kL)
and antipsychotic dosage; a 2-sided P value < 0.05 was consid- Hematopoietic 0.142
ered significant. In addition, Fisher’s exact test was used to compare stemcell
the association between the presence or absence of hydroxyzine use e e
and the frequencies of detrimental incidents during delirium; a P Yes 11 (2.2) 6 (1.6) 5 (4.2)
value < 0.05 was considered significant. Analyses were conducted
No 486 (97.8 373 (98.4 113 (95.8
using IBM SPSS Statistics version 27 (IBM Corp., Armonk, NY, ELe) b 2
USA). There were no missing data. Follow-up 0.329
Yes 122 (24.5) 89 (23.5) 33 (28.0)
Results No 375 (75.5) 290 (76.5) 85 (72.0)
Patient background Useof 0508
benzodiazepines
Patient background data are shown in Table 1. From July (daily use),
to December 2020, 497 patients received haloperidol for the n (%)
treatment of delirium. Of these, 379 (76.3%) received haloperidol Yes 56 (11.3) 45 (11.9) 11 (9.3)
(Continued)
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Table 1. (Continued.)
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Table 2. Causes of delirium

Hydroxyzine

Hydroxyzine

Haloperidol combination Haloperidol  combination
All group group All group group
(n = 497) (n = 379) (n = 118) P value (n = 497) (n =379) (n = 118) P value
No 441 (88.7) 334 (88.1) 107 (90.7) Causes of 0.003
; T delirium, n (%)
Organic brain dis- 0.867
order (history Systemic 129 (26.0) 100 (26.4) 29 (24.6)
of cerebral neoplasm
infarction or
hanera) Systemic 56 (11.3)  31(8.2) 25 (21.2)
n (%) ’ infection®
Yes 55 (11.1) 43 (11.4) 12 (10.2) Metabolic/endocrine 23 (4.6) 18 (4.7) 5(4.2)
disturbance®
No 442 (88.9) 336 (88.6) 106 (89.8) —
Drug intoxication® 11 (2.2) 9 (2.4) 2(1.7)
Cognitive decline 0.218 ;
or dementia, Intracranial 9 (1.8) 5(1.3) 4 (3.4)
n (%) neoplasm¢?
Yes 35 (7.0) 30 (7.9) 5 (4.2) Intracranial 6(1.2) 5(1.3) 1(0.8)
infection
No 462 (93.0) 349 (92.1) 113 (95.8)
- - - — Organ 5(1.0) 4(1.1) 1(0.8)
ilncludmg cytotoxic agents, molecularly targeted drugs, and immune checkpoint inhibitors. insufficiency
P <0.05. (cardiac and
hepatic)
Cerebrovascular 2 (0.4) 0 (0.0) 2 (1.7)
without hydroxyzine and 118 (23.7%) received the combination (cerebral
of haloperidol and hydroxyzine. The patients’ mean age (standard T
deviation) was 67.4 years (13.1). The cancer types (defined by pri- Other 166 (33.4) 135 (35.6) 31 (26.3)
mary site) included digestive system cancer (n = 212; 42.8%), (postoperative
lung cancer (n = 93; 18.7%), head and neck cancer (n = 44; Skl
8.9%), urogenital system cancer (n = 35; 7.0%), gynecological sys- Unknown 90 (18.1) 72 (19.0) 18 (15.3)

tem cancer (n = 32; 6.4%), hematological cancer (n = 27; 5.4%),
and others (n = 54; 10.9%). The most common treatment was
surgery (n = 209, 42.1%). Lung cancer (P = 0.001) and surgery
(P = 0.043) were significantly more common in the haloperidol
group than in the hydroxyzine combination group. In contrast,
the hydroxyzine combination group was characterized by a signif-
icantly higher mean age (P = 0.018) and significantly higher num-
bers of women (P = 0.003) and patients with hematological cancer
(P = 0.002).

The causes of delirium are shown in Table 2. Systemic infection
was more common in the hydroxyzine combination group than in
the haloperidol group. Postoperative state was more common in
the haloperidol group than in the hydroxyzine combination group.

The treatment used to resolve the cause of delirium is shown in
Table 3. Symptomatic therapy was more common in the haloperi-
dol group than in the hydroxyzine combination group. Antibiotic
treatment was more common in the hydroxyzine combination
group than in the haloperidol group.

Primary outcome

Figure 1 shows the Kaplan-Meier estimates for the number of days
from the first day of haloperidol administration to the resolution
of delirium. No significant difference in time to delirium resolu-
tion was found between the haloperidol group and the hydroxyzine
combination group (log-rank test, P = 0.631). After the absence
of multicollinearity was confirmed, multivariate analysis was con-
ducted. This showed that surgery was significantly associated with
a smaller number of days to delirium resolution (P = 0.005, hazard
ratio: 0.472, 95% confidence interval: 0.279-0.800) (Table 4).
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2Including bacteremia, sepsis, respiratory, pyelonephritis, and cellulitis.

PIncluding volume depletion, hypoxia, anemia, hypercalcemia, hyponatremia, and hyper-
ammonemia.

‘Including sedative - hypnotic and prescribed drug (opioid, steroid, and benzodiazepines).
9dIncluding metastasis and meningeal carcinomatosis.

Secondary outcomes

As measured in chlorpromazine-equivalent doses, there was no
significant difference in the total dose of antipsychotic medications
between the haloperidol group and the hydroxyzine combination
group (Table 5). There were also no significant differences between
the 2 groups regarding the frequencies of falls and self-removal of
drip infusion lines during delirium (Table 6).

Discussion

This observational study is the first to show that the concomi-
tant use of hydroxyzine and haloperidol did not worsen delirium
among patients with cancer. No significant difference in the time
to delirium resolution was found between the haloperidol group
and the hydroxyzine combination group. The 2 groups also did not
differ in terms of the total dose of antipsychotic medications (in
chlorpromazine-equivalent doses) or the frequencies of detrimen-
tal incidents during delirium, specifically falls and self-removal of
drip infusion lines.

Hydroxyzine is a first-generation antihistamine that permeates
the blood-brain barrier. It inhibits the action of histamine in the
thalamus, hypothalamus, and limbic system and has anxiolytic and
sedative effects (Sato and Tanaka 2022). The tuberomammillary
nucleus, located in the posterior hypothalamus, is the only source
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Table 3. Treatment used to resolve the cause of delirium

Hydroxyzine
Haloperidol  combination
All group group
(n = 497) (n = 379) (n = 118) P value

Treatment used 0.004
to resolve
the cause of
delirium, n (%)
Symptomatic 329 (66.2) 255 (67.3) 74 (62.7)
therapy
Antibiotic 46 (9.3) 23 (6.1) 23 (19.5)
treatment
Blood 10 (2.0) 10 (2.6) 0 (0.0)
transfusion
Reduction or 10 (2.0) 8(2.1) 2 (1.7)
discontinuation
of drug
Electrolyte 8 (1.6) 5(1.3) 3(2.5)
correction
Steroid 7(1.4) 6 (1.6) 1(0.8)
Drainage 2 (0.4) 2 (0.5) 0 (0.0)
Amino acid 2 (0.4) 1(0.3) 1(0.8)
preparations
Hydration 1(0.2) 1(0.3) 0 (0.0)
Radiation 1(0.2) 1(0.3) 0 (0.0)
Diuretic 1(0.2) 1(0.3) 0 (0.0)
Unknown 80 (16.1) 66 (17.4) 14 (11.9)

of histamine pathways in the human brain and is considered to be
an arousal center. Many antihistamines, including hydroxyzine, are
H1 blockers that are sedating and are, therefore, sometimes used
for insomnia (Abad and Guilleminault 2018) and as alternatives
to benzodiazepines for anxiety and panic attacks in both inpatient
and outpatient settings (Guaiana et al. 2010). Antihistamines are
generally well tolerated, aside from adverse effects like dry mouth,

1.0
o8
06 L
Proportion of patients L
with delirium 1
04 = e -
+ +
ar N —
e L

02 =3
0.0

[+] 20
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constipation, sedation, and risks of use while driving (Garakani
et al. 2020).

Though H1-receptor antagonists have been reported to be asso-
ciated with the risk of delirium (AGS Beers Criteria® Update
Expert Panel 2019), this issue was only examined prospectively
for diphenhydramine, and no significantly increased risk of delir-
ium was found (Clegg and Young 2011). Thus, there is little evi-
dence that hydroxyzine increases the risk of developing delirium.
Furthermore, the Ki value of hydroxyzine for muscarinic receptors
in the bovine cerebral cortex was 3,800 + 100 nM, suggesting a
lower affinity and therefore a weaker anticholinergic effect than
other first-generation antihistamines (Kubo et al. 1987). On the
other hand, hydroxyzine also has dopamine D2 antagonist activ-
ity (Haraguchi et al. 1997). It may, therefore, have a positive impact
on delirium because the psychiatric and behavioral disturbances
seen in delirium are associated with the direct excitatory effects
of excess dopamine, including glutamate-mediated neuropathy
(Graham 1984) and apoptosis (Pedrosa and Soares-da-Silva 2002).
Also, since most antipsychotic drugs have strong dopamine D2
antagonist activity and have been reported to be useful for the treat-
ment of delirium (Boettger et al. 2011), hydroxyzine may also be
effective.

The use of antipsychotics in patients with delirium has been
shown to induce dose-dependent sedation, extrapyramidal symp-
toms, and QT prolongation syndrome (Kishi et al. 2016), all of
which can lead to increased mortality in older adults and patients
with dementia (Gill et al. 2007; Schneeweiss et al. 2007). QT is the
time from the beginning of the Q wave to the end of the T wave on
the electrocardiogram. It is the time from the beginning to the end
of ventricular excitement. Delirium with agitation that causes psy-
chomotor activation results in violent behavior and other incidents,
such as falls and self-removal of drip infusion lines, that burden
nursing care (Devlin et al. 2018). Therefore, developing drug ther-
apies to treat delirium with few side effects is an important clinical
challenge.

In clinical practice, if the effect of haloperidol is insufficient,
additional doses of haloperidol may be given or benzodiazepines
may be administered concomitantly. However, overdoses of
haloperidol may cause aspiration, drug-induced parkinson-
ism, and cardiotoxicity. In addition, the concomitant use of

Haloperidol group: 0
Hydroxyzine combination group: 1
/0 O- Interruption

1 1- Interruption

Log-rank test, p = 0.631

40 60

Days from the first day of haloperidol administration

Figure 1. The Kaplan-Meier estimates for number of days from the first day of haloperidol administration to resolution of delirium.
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Table 4. Multivariate analysis of the number of days from the first day of
haloperidol administration to delirium resolution

Takatoshi Hirayama et al.

Table 4. (Continued.)

Hazard 95% confidence
Hazard 95% confidence ratio interval P value
ratio interval P value
No 1.00
Medicine (Reference)
Haloperidol 1.00 Follow-up
group (Reference)
Yes 0.87 0.52-1.46 0.605
Hydroxyzine 0.75 0.50-1.12 0.159
combination No 1.00
(Reference)
Mean age, years 1.00 0.98-1.01 0.651 .
(SD) Use of benzodi-
azepines (daily
Sex use)
Male 1.00 Yes 1.14 0.76-1.71 0.529
(Reference)
No 1.00
Female 0.99 0.68-1.45 0.963 (Reference)
Cancer type Organic brain
(primary site) disorder (his-
. tory of cerebral
Digestive 0.87 0.56-1.35 0.535 infarction or
system hemorrhage)
Lung L Yes 0.65 0.41-1.04 0.076
(Reference)
No 1.00
Head and neck 1.76 0.99-3.13 0.054 (Reference)
Urogenital 0.70 0.32-1.53 0.370 Cognitive decline
system or dementia
Gynecological 1.32 0.59-2.98 0.500 Yes 0.71 0.40-1.26 0.243
system
- No 1.00
Hematological 0.45 0.20-1.03 0.058 (Reference)
Breast 191 0.82-4.46 0.136 2Including cytotoxic agents, molecularly targeted drugs, and immune checkpoint inhibitors.
*P < 0.05.
Brain 0.50 0.15-1.63 0.249
Skin 0.91 0.33-2.47 0.851 Table 5. Dosage of any antipsychotic medications including those other than
e 119 0.44-3.23 0.738 haloperidol (chlorpromazine-equivalent doses)
tissue Hydroxyzine
Others 1.60 0.54-4.75 0.397 ElgpRrEel e ol
All group group
Treatment
P
Surgery* (n=497) (n=2379) (n = 118) t value
Yes 0.47 0.28-0.80 0.005 Dose 585.9 594.4 558.7 (900.8) -0.243  0.808
mg), 1,390 1,511.2
No 1.00 ETlega)n ( ) ( )
(Reference) (SD)
Chemotherapy?
Yes 0.89 0.54-1.46 0.642 benzodiazepines may cause respiratory depression. In 1 study,
for example, flunitrazepam-induced respiratory depression was
No (Re}é(;gnce) reported in 17% of patients with terminal illness (Matsuo and
Morita 2007). In addition, patients with delirium and cancer pain
Radiation are more likely to use opioid analgesics, and the concomitant use
Yes 0.66 0.39-1.09 0.102 of opioids and benzodiazepines increases the risk of excessive
respiratory depression (Baillargeon et al. 2019). These limitations
No 100 may be avoided by treating delirium with the combination of
(Reference) . .
haloperidol and hydroxyzine.
Hematopoietic A strength of this study is that it included approximately
stem cell . . . Tags .
transplantation 500 patients with cancer at multiple facilities. Though a previous
study compared a haloperidol group and a hydroxyzine com-
Yes 1.09 0.22-5.50 0914 bination group, it included only 39 people, including patients
(Continued)  without cancer, at 1 facility (Sato and Tanaka 2022). That study
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Table 6. Detrimental incidents, specifically falls and self-removal of drip
infusion lines, during delirium

Hydroxyzine

Haloperidol  combination
All group group
P
(n = 497) (n = 379) (n = 118) value
Detrimental 0.234
incidents during
delirium, n (%)
Yes 26 (5.2) 17 (4.5) 9 (7.6)
Falls 8 (30.8) 5 (29.4) 3(33.3)
Self-removal 18 (69.2) 12 (70.6) 6 (66.7)
of drip
infusion line
No 471 (94.8) 362 (95.5) 109 (92.4)

suggested that haloperidol plus hydroxyzine was effective against
delirium, including in patients without cancer. These findings were
consistent with our own, which demonstrated that the concomitant
use of hydroxyzine and haloperidol in patients with cancer did not
exacerbate delirium or increase the frequency of incidents such
as falls and self-removal of drip infusion lines when compared to
haloperidol alone.

The limitations of this study were as follows. First, the study
used a retrospective, observational design. Our findings suggested
that the concomitant use of hydroxyzine and haloperidol did not
worsen delirium in patients with cancer, but the effectiveness of
hydroxyzine against delirium was unclear. The chlorpromazine-
equivalent dose was lower in the hydroxyzine combination group
than in the haloperidol group; while the difference was not statis-
tically significant, it suggests that hydroxyzine may not adversely
affect delirium. To evaluate the benefit of hydroxyzine in patients
with cancer, a prospective study is needed. Second, the choice
of haloperidol alone or in combination with hydroxyzine was
determined by each patient’s physician. The evaluation of med-
ical records in this study showed that many prescriptions were
written by physicians who were not specialized in psychiatry, and
there was uncertainty about the reasons for their drug selection.
Third, although the diagnosis of delirium was determined based
on the Nu-DESC, the validity and reliability of the Japanese ver-
sion have not been confirmed. Fourth, some aspects of the patients’
backgrounds were not equivalent between the haloperidol group
and the hydroxyzine combination group. In particular, the hydrox-
yzine combination group was characterized by a higher mean age
and a lower incidence of surgery. Older age has been shown to be
the most significant risk factor for delirium (Inouye et al. 2014),
while postoperative delirium usually resolves within a week (Lee
et al. 2018). Our analysis also showed that postoperatively, the
duration from the first day of haloperidol administration to the
resolution of delirium was brief. Therefore, older age and fewer
surgeries in the hydroxyzine combination group would be expected
to prolong delirium in this group, and the fact that the dura-
tion of delirium in this group did not differ significantly from
that in the haloperidol group supported the non-inferiority of the
concomitant use of hydroxyzine and haloperidol compared with
haloperidol alone against delirium. Finally, some aspects of the
causes of delirium were not equivalent between the haloperidol
group and the hydroxyzine combination group. Systemic infection
was more common in the hydroxyzine combination group than in
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the haloperidol group. Because some infection in delirious patients
with cancer was reported to be associated with non-reversibility,
more systemic infection in the hydroxyzine combination group
would be expected to prolong delirium in this group. Postoperative
state was more common in the haloperidol group than in the
hydroxyzine combination group. Because postoperative delirium
usually resolves within a week (Lee et al. 2018), fewer postoperative
state in the hydroxyzine combination group would be expected to
prolong delirium in this group. Therefore, these supported the non-
inferiority of the concomitant use of hydroxyzine and haloperidol
compared with haloperidol alone against delirium.

Despite these limitations, our findings suggest that treating
delirium with the combination of hydroxyzine and haloperidol
did not worsen delirium in patients with cancer, indicating that
hydroxyzine itself does not exacerbate delirium in this population.
Thus, due to hydroxyzine’s inherent effects on anxiety and tension,
it is expected to be effective for these symptoms in patients with
delirium.

Conclusion

This study showed that the concomitant use of hydroxyzine and
haloperidol did not worsen delirium in patients with cancer. As a
next step, we aim to conduct a prospective study to evaluate the
effectiveness of hydroxyzine for delirium in patients with cancer.
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