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Abstract: Chlorpheniramine Maleate (CPM), also known as chlorphenamine, is a potent alkylamine
first-generation H1 antihistamine that has been used since the 1950s. CPM is a widely popular drug
commonly used to treat allergic conditions, given its antihistamine properties. Although mainly used

in over-the-counter treatment for cough and colds, various studies discuss a wide range of CPM's clin-
ical uses, such as treating asthma, plasma cell gingivitis, chronic urticaria, and depression, among oth-
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ers. This antihistamine is usually taken orally; however, intravenous, intramuscular, and subcutaneous
routes have been documented. Intranasal routes of this drug have recently been explored, especially
due to its antiviral properties against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
‘1300211 42743281 7666220601 162006 Accordingly, given CPM's extensive medical and safety profile, the present review explores this ver-

satile drug's current and potential clinical applications. Although it is widely used mainly for treating
common colds and aforementioned allergic conditions, CPM can be used for other clinical indications.
The repurposing of CPM for other clinical indications, such as COVID-19, needs to be further ex-
plored through more extensive studies.
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1. INTRODUCTION cautiously amongst the elderly as the sedative and anticho-
linergic effects of CPM tend to be more pronounced in this

Chlorpheniramine Maleate (Fig. 1), also known as age group [8].

chlorphenamine, is a potent alkylamine first-generation an-
tihistamine H1 blocker [1, 2]. This drug was patented in
1948 [1] and was introduced to clinical practice in the 1950s

and has been a popular and widely available drug ever since SN Cl
[3]. However, CPM was approved by the US Food and Drug |
Administration (FDA) in 1981 [1]. With a potent anti- 4

allergic property, CPM helps in alleviating sneezing, nasal
congestion, nasal discharge, itching, and rashes. Thereby, it
is commonly prescribed for symptomatically treating aller- N HO.__O

. .. R . . ~ (@]
gic conditions mediated by histamine releases, such as aller- \/Ii/u\
gic rhinitis, urticaria as well and common cold [1, 2, 4]. X OH

CPM is widely available as an over-the-counter medica-
tion for cough and cold in the pediatric age group [5, 6].
Also, according to The American College of Obstetricians
and Gynecologists, CPM is the drug of choice for treating
allergic conditions during pregnancy due to its safety and
efficacy. Hence, this drug is categorized by the FDA as a
category B drug [7]. However, CPM crosses the blood-brain
barrier, causing sedative effects classically seen in using
first-generation H1 blockers. Hence, it should be used

Fig. (1). Structure of the chlorpheniramine maleate.

CPM is mainly taken orally in the form of tablets [1], but
other routes of administration include intravenous, intra-
muscular, and subcutaneous routes [1]. The benefits of ad-
ministering CPM via nasal spray are currently under inves-
tigation for the indication of allergic rhinitis and, owing to
its potent antiviral properties, against the SARS-CoV-2 vi-
rus [9, 10]. Amidst the COVID-19 pandemic, old and cost-
effective drugs like CPM, which are readily available in the
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market, need to be further explored.

Thereby, in this article, we aim to discuss pharmacology,
biological properties, clinical applications, and ongoing ac-
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tive clinical trials studying CPM to explore further and bet-
ter understand the drug. Additionally, prospective clinically
relevant applications of CPM are also discussed.

2. PHARMACOLOGY OVERVIEW

CPM is a tertiary amino acid compound that is substitut-
ed at the third position by a pyridin-2-yl group and a p-
chlorophenyl group, of which the hydrogen ions are at-
tached to the nitrogen, and replaced by methyl groups. It
acts as an H1-receptor antagonist, a serotonin uptake inhibi-
tor, an antidepressant, and an anti-allergic agent [11]. Fol-
lowing oral administration, CPM is absorbed by the small
intestine with a bioavailability (F) of 25-50%, displaying a
peak serum concentration between 1-6 hours [1] and a half-
life ranging between 2—43 hours [1, 12, 13] due to its varia-
ble first-pass hepatic metabolism [12]. The half-life of CPM
increases in the presence of renal dysfunction and tends to
be shorter in children [1]. Interestingly, food delays the ab-
sorption of CPM but does not affect its function [1]. CPM is
distributed mainly in the liver, lung, kidneys, and brain [1]
and extensively metabolized by the cytochrome p450 en-
zyme in the liver [13]. The route of excretion of CPM, in-
cluding its metabolites (Desmethylchlorpheniramine and
Didesmethylchlorpheniramine), is mainly through the kid-
neys while acidic urine pH enhances urinary excretion of the
main drug [13, 14]. Following intravenous administration,
the bioavailability is 100%, while the drug follows a similar

Table 1. Routes of administration of CPM for various conditions.
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distribution and metabolism pattern to oral administration
[1].

Alternatively, studies have shown that CPM could also
be used intranasally [9, 10, 15, 16]. In addition, in a study
by Van Toor, the systemic bioavailability of this drug at
high doses (8 mg and higher) through intranasal administra-
tion was found to be comparable to that of the tablet [16].
Various studies utilized CPM in spray form [9] and intrana-
sal gel form [17] and showed favorable outcomes as it was
well-tolerated and exhibited safe clinical profiles. Table (1)
lists the route of administration of CPM for various condi-
tions.

3. PHARMACOLOGICAL PROPERTIES OF CHLOR-
PHENIRAMINE

3.1. Anti-allergy/Antihistamine Effects

H1 Histamine receptors are expressed on mast cells,
which play a central role in triggering an allergic response
to an allergen in susceptible individuals. Degranulation of
mast cells occurs in the early phase, causing the release of
histamine, leading to numerous changes in the body. It
mainly brings about dilation of blood vessels, causing in-
creased levels of vascular permeability leading to tissue
edema, smooth muscle contraction, and stimulation of noci-
ceptive nerves. All of these histamine-dependent effects are
seen in allergic diseases, such as asthma, allergic rhinitis,

Condition

Potential Routes of Administration

Asthma

Intranasal spray

Seasonal allergic rhinitis/ Hay fever

P.O., Intranasal spray

Chronic idiopathic urticaria P.O.
Motion sickness P.O.
Depression, panic disorder P.O.
Plasma cell gingivitis Topical
Malaria P.O.
Influenza A and B Not enough studies to determine the potential route of administration

Common Cold

Intranasal spray

COVID-19

Intranasal spray

Postoperative Emergence Agitation

LV.

Abbreviations: P.O., Per os; 1.V, Intravenous.
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urticaria, allergic conjunctivitis, and atopic dermatitis [18-
20].

CPM belongs to the first generation of H1 antihista-
mines, primarily used for the symptomatic treatment of al-
lergy-mediated diseases. Competitive binding of H1 recep-
tor antagonists to the target receptors inhibits mast cell
degranulation, thereby blocking the histamine release [21,
22]. Moreover, allergic diseases are also commonly associ-
ated with excess eosinophils. Degranulation of eosinophils
causes the release of various inflammatory mediators, such
as cytokines and granular proteins. According to a study,
CPM stimulated c-Jun N-terminal kinase (JNK), resulting in
the upregulation of eosinophilic apoptosis. Stimulation of
JNK also countered the effect of IL-5, resulting in a reduced
life span of eosinophils [23]. Based on the studies men-
tioned earlier, CPM demonstrates both direct and indirect
anti-allergy properties by blocking histamine as well as
modulating the cells that participate in the allergic response,
respectively.

3.2. Anti-Inflammatory/Decongestant Effects

AQPS5, a type of aquaporin, is primarily present in the
submucosal acinar cells and the columnar cells of the apical
membrane of the nasal epithelium. It plays a significant role
in regulating fluid transport and glandular secretion, which,
along with the ciliary function, forms the first line of de-
fense against the pathogens across the airway. Prior studies
have established that histamine interferes with the function-
ing of AQP5 by instigating the nuclear factor -kB (NF-«B)
pathway and stimulating the cyclic adenosine monophos-
phate-responsive element-binding protein (p-CREB) [24].
Downregulation of this aquaporin has been previously
linked to the excessive and thick production of mucus and
disruption of the nasal epithelium's ciliary function, causing
decreased bacterial clearance, which is usually succeeded by
an infection that triggers the inflammatory response [24].
Moreover, NF-kB is known to play a central role in trigger-
ing the cascade of inflammatory reactions by bringing about
upregulation of the proinflammatory genes, activation of
cytokines chemokines, adhesion molecules, activation of
dendritic cells, macrophages, and T cells, induction of apop-
totic pathways, and regulation of cell proliferation [25] A
recent study demonstrated the anti-inflammatory effect of
CPM by demonstrating its inhibitory effect on the NF-«xB
pathway. In addition, the H1 antagonistic effect of CPM
significantly enhanced the activity of p-CREB. Both these
factors, in turn, attenuate the downregulation of AQPS5 ex-
pression, thereby suppressing hypersecretion of mucus and
avoiding the flare of the inflammatory reactions [24].

3.3. Analgesic Effect

CPM has demonstrated a potential role in regulating the
pathway responsible for the manifestation of symptoms of
migraine. One of the preclinical studies has shown a posi-
tive correlation between CPM use and reduction in in-
creased sensitivity to the pain afflicted due to the inflamma-
tion of the trigeminovascular pathway due to histamine's
activation. However, CPM was not effective in subsiding
the pain associated with migraines [26]. Another preclinical
report was conducted to examine the effect of CPM com-

bined with other pain medications generally used to treat
headaches, such as acetylsalicylic acid (ASA), acetamino-
phen (paracetamol, PAR), and caffeine (CAF). This study
demonstrated that adding CPM synergistically increased the
analgesic effects of other pain medications [27].

Consequently, as an extension to the previous trial [27],
a randomized controlled trial was conducted in Romania to
evaluate the advantages of adding CPM to study ASA, PAR,
and CAF. It was documented that the combination of medi-
cations and CPM was much more efficient in reducing mi-
graine-associated pain than the control group, who received
a combination without CPM. In addition, it also helped in
minimizing the side effects of other pain medications, which
are normally associated with their use [28].

3.4. Anticholinergic Effects

Prior in-vitro studies demonstrated the anticholinergic
effects of CPM and brompheniramine on the nasal mucosa
by blocking the overactive cholinergic parasympathetic re-
flexes, contributing to glandular hypersecretion associated
with allergic rhinitis [29]. Also, according to a meta-
analysis, CPM and other H1 antagonists are superior to pla-
cebo in blocking common cold symptoms, such as sneezing
and rhinorrhea [30]. An investigation was carried out to
study the efficacy of this drug in preventing bladder discom-
fort, followed by post-surgical insertion of the urinary cathe-
ter, which arose due to stimulation of muscarinic receptors
in the bladder. CPM infusion was used after administering
general anesthesia in patients who underwent surgery for the
resection of bladder tumors. Huh et al. (2021) found lower
occurrences of bladder discomfort in patients treated with
CPM [31]. A prospective cohort study investigated the asso-
ciation of chronic use of anticholinergics with an increased
risk of developing dementia in the elderly. Incidentally,
CPM was listed among the most commonly used drugs that
inadvertently exert anticholinergic effects [32]. However,
CPM demonstrated a weaker anticholinergic response com-
pared to other antihistamines as reported in a functional bio-
assay, and hence has a low probability of inducing such side
effects [33].

3.5. Mucoregulatory and Antitussive Effects

Back in the 1980s, a randomized, double-blind trial
demonstrated substantial mucociliary clearance and lower
weight of nasal mucus secretions in the group of patients
treated with CPM [34]. Anti-inflammatory effects exerted by
CPM attenuated down-regulation of AQS5 expression in the
nasal mucosa, which, in turn, facilitated improved mucocili-
ary clearance [24, 29] as the anticholinergic effect might be
responsible for the reduction in the mucus secretion [24, 29].
Moreover, some scientists believe that CPM might possess an
antitussive property to some extent. This hypothesis is based
on a study that demonstrates brompheniramine's antitussive
properties, closely associated with CPM, but the anticholiner-
gic effects are implicated [35].

3.6. Antiviral Effects

Interestingly, the SARS-CoV-2 virus triggers the
degranulation of mast cells, causing the release of hista-
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mine, actively contributing to the inflammatory response of
the lungs [36]. Additionally, under the influence of hista-
mine, stimulation of the Nf-kB mediated inflammatory
pathway led to enhanced replication and multiplication of
the SARS-CoV-2 in the epithelial cells of the lungs [36].
Prior studies have demonstrated the efficacy of H1 antago-
nists in inhibiting viral activity by suppressing the Nf-kB-
mediated inflammation [37]. Based on these principles, pre-
clinical studies were carried out that successfully demon-
strated CPM's virucidal properties against the SARS-CoV-2
virus [38]. CPM has displayed strong antiviral activity
against SARS-COV-2 in two independent studies [38, 39].
It inhibits SARS-COV-2 by blocking viral adsorption (the
viral entry into the host cells) [40, 41] and also exerts antivi-
ral activity by interfering with SARS-CoV-2 spike protein
interactions via angiotensin-converting enzyme 2 (ACE2)
receptor and sigma-1 receptor binding blockade [42].

Likewise, CPM has shown antiviral activity against sev-
eral Influenza virus strains, including the avian influenza
virus H7N9, influenza A, and influenza B virus. CPM also
helps in reducing the viral load by inhibiting the viral entry
into the host cell. However, the exact mechanism remains
obscure and warrants further research [40]. These studies
demonstrated the potential of CPM in diminishing the viral
load, which would be highly beneficial in reducing the dis-
ease severity and duration of the course of the disease. This
might help in reducing the morbidity and mortality associat-
ed with SARS-CoV-2 and influenza.

A randomized controlled, double-masked clinical trial
for experimental rhinovirus colds was conducted using a
combination antiviral-antimediator treatment with intranasal
interferon (IFN)-alpha 2b plus oral CPM (12 mg extended-
release) and ibuprofen (400 mg) given every 12 h for 4.5
days to 150 health adults. They found that the mean total
symptom score was reduced by 33%-73% during the treat-
ment period compared to placebo. Gwaltney et al. conclud-
ed that the combination of antiviral properties of IFN-alpha
2b with CPM and ibuprofen could be an effective symptom
relief treatment for common colds [43].

3.7. Antiplasmodial Effects

Researchers studied CPM's effect when used concurrent-
ly with antimalarial drugs, such as chloroquine, mefloquine,
quinine, or pyronaridine, on multidrug-resistant strains of
Plasmodium in vitro. CPM rendered an additive effect to the
antiplasmodial activity of all the tested drugs except ar-
tesunate [44]. Similarly, the combined effect of CPM and a
combination of azithromycin and chloroquine were found to
be highly effective against chloroquine-resistant strains of
Plasmodium (PfCRT mutant strains), according to a preclin-
ical study [45]. Back then, the mechanism of the synergistic
effect was unknown, but recent investigations have estab-
lished that the PfCRT gene is a chloroquine-resistant trans-
porter protein found predominantly in the digestive vacuole
of the Plasmodium. Upregulation of PfCRT causes Plasmo-
dium to develop resistance toward chloroquine. It was found
that CPM, to some extent, enabled re-sensitization of the
chloroquine-resistant Plasmodium to chloroquine by sup-
pressing the PfCRT gene. Moreover, CPM has been specu-
lated to exert a mild inherent antiplasmodial effect [46].
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3.8. Serotonergic Effects

The deficiency of neurotransmitters serotonin and nore-
pinephrine plays a significant role in the pathophysiology of
several mental health disorders, such as anxiety, panic at-
tack, and major depressive disorder [47]. CPM is structural-
ly similar to selective serotonin reuptake inhibitors (SSRI),
which are widely used in the clinical setting to treat previ-
ously mentioned mental health disorders [48]. Presumably,
the mechanism by which CPM alters the serotonergic path-
way is the same as SSRIs by blocking the serotonin
reuptake and inhibiting the serotonin transporter protein,
thus promoting serotonergic activity [47, 48]. However, a
larger clinical trial needs to be conducted to assess whether
CPM can be utilized as an SSRI or adjunct to an SSRI to
treat mental disorders.

3.9. Sedative Effects

First-generation H1 antihistamines are highly lipophilic,
which facilitate the easy crossing of the blood-brain barrier,
thereby leading to daytime drowsiness, a diminished span of
attention, and sedation as H1 receptors play a significant
role in the regulation of the circadian rhythm [49, 50]. CPM
is less sedative than diphenhydramine [51]. However, it is
more effective in inducing sedation than the other antihis-
tamines (fexofenadine, epinastine, ebastine, loratadine, ter-
fenadine, cetirizine, olopatadine, bepotastine, azelastine,
mequitazine, cetirizine, astemizole, oxatomide, diphenhy-
dramine, hydroxyzine, ketotifen) [50].

4. THERAPEUTIC APPLICATIONS OF CHLOR-
PHENIRAMINE (CURRENT AND POTENTIAL)

CPM was approved by the FDA in 1981 with an indica-
tion for hay fever, rhinitis, urticaria, and asthma [40]. There
are, however, other emerging indications that warrant fur-
ther exploration. In this section, we discuss various FDA-
approved clinical applications of CPM and other potential
applications currently being studied.

4.1. Asthma

A well-noted clinical application of CPM is in the treat-
ment of asthma. This drug induces bronchodilation of the
alveolus, particularly during the resting period, by acting
against the circulating histamine in asthmatic patients, con-
tributing to the increased resting bronchomotor tone and its
anticholinergic properties. In addition, giving the drug via
aerosol route causes fewer side effects and faster onset of
action [22], albeit used for exercise-induced asthma. Ster-
oid-dependent patients can tolerate CPM without experienc-
ing life-threatening side effects [52].

4.2. Seasonal Allergic Rhinitis/Hay Fever

In patients with seasonal allergic rhinitis, common com-
plaints include nasal congestion, sneezing, clear rhinorrhea,
nasal pruritus, headaches, and facial pain [53, 54]. Standard
over-the-counter therapy involves antihistamines, like CPM
and nasal decongestants, which often do not completely
relieve these symptoms [54]. In a multicenter, randomized,
double-blind, 30-day pilot study, it was concluded that the
intranasal use of CPM effectively improved symptoms of
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allergic rhinitis with minimal side effects. A major differ-
ence between the visual analog scale (VAS) and rhinitis
daily symptoms score was noted in participants given CPM
compared to placebo after five days of use [9]. Based on the
recommendations by the American Academy of Family
Physicians, aside from allergen avoidance and patient edu-
cation, intranasal corticosteroid remains to be the initial
treatment for allergic rhinitis with symptoms affecting the
quality of life. In patients with mild intermittent symptoms,
second-generation are preferred over first-generation anti-
histamines due to their less sedating effect and better ad-
verse effect profile. However, first- and second-generation
antihistamines have been known to be efficacious in reliev-
ing the histamine-mediated symptoms associated with aller-
gic rhinitis [55]. In a study by Sur, DK (2010), it was sug-
gested that CPM can still be considered to treat allergic rhi-
nitis despite the preference for second-generation antihista-
mines [56].

4.3. Chronic Idiopathic Urticaria

Chronic idiopathic urticaria, also known as chronic
spontaneous urticaria, is mainly identified with the devel-
opment of multiple red, itchy, raised wheals or hives. In a
multicenter randomized, double-blind study, CPM com-
bined with cimetidine, an H2 antagonist, showed beneficial
effects when used for chronic idiopathic urticaria with no
identifiable external cause. The appearance of new wheals
and severity of itching showed marked improvement with-
out any significant side effects in individuals treated with
the CPM/cimetidine combination [57].

4.4. Motion Sickness

Given that most treatments for motion sickness have
sedative effects, CPM was also studied as a possible treat-
ment for motion sickness. In a placebo-controlled, double-
blind, dose-ranging trial, researchers concluded that a signif-
icant sedative effect was found in patients given high doses
of CPM. They also concluded that CPM did not affect cog-
nitive testing performance and thus recommended CPM as a
potential candidate for relieving motion sickness symptoms
[58].

4.5. Depression, Panic Disorder

As early as 1969, first-generation antihistamines were
noted to have SSRI properties, which were discovered by
Nobel Laureate Professor Arvid Carlsson. CPM was one of
the drugs with the property to block 5-HT. However, it was
also found to have an effect on the noradrenaline neurons.
Given these properties, Hellbom suggested that CPM might
be one of the first, well-tolerated, non-cardio-toxic anti-
depressants [3].

4.6. Plasma Cell Gingivitis

Plasma cell gingivitis is a rare condition characterized by
disseminated infiltration of plasma cells into the subepithe-
lial connective tissue. In practice, it is typically seen as dif-
fuse erythema and edematous swelling of the gingiva with a
sharp demarcation along the mucogingival border [59]. The
typical course of treatment usually involves the removal of

the offending agent. In a case study, it was hypothesized
that as an H1 blocker, CPM would be able to antagonize the
H1 receptors expressed by gingival fibroblasts. The subject
was instructed to use topical CPM 25 mg/day for 10 days
and was noted to have no recurrence even after ten months.
The researchers concluded that the topical application of
CPM could be a potential treatment option for plasma cell
gingivitis [60].

4.7. Malaria

A study was conducted to assess the outcome in patients
with uncomplicated malaria, by treating one group of pa-
tients with amodiaquine alone and the other with a combina-
tion of amodiaquine and CPM. A total of 103 children were
included in the study. The group treated with combination
therapy demonstrated better results as compared to the one
treated with amodiaquine alone. CPM resulted in the en-
hanced antimalarial effect of amodiaquine by prolonging the
lifespan of amodiaquine, an effect that can be employed in
clinical practice for better outcomes [61].

4.8. Influenza A and B

Researchers conducted a study to identify chemical
compounds with broad antiviral activity against divergent
influenza viruses. It was found that two antihistamines, car-
binoxamine maleate, and CPM maleate, exhibited potent
inhibitory activity against various strains of influenza A and
one strain of influenza B virus. These antihistamines worked
by inhibiting the influenza virus by targeting the early stage
of the virus life cycle and its entry into the host cell. The
results of this study suggested that both of these drugs could
be potentially included in the treatment and prophylaxis of
influenza [40].

4.9. Common Cold

The anti-histamines CPM and diphenhydramine hydro-
chloride are widely used for the symptomatic treatment of
seasonal allergic rhinitis. Although the exact role of hista-
mine in the pathogenesis of infectious rhinitis is not clear, it
seems to play a role in the pathogenesis of nasal sympto-
matology in rhinovirus colds [62]. Accordingly, CPM 0.5
mg was found to significantly inhibit histamine-induced
tickling (»p < 0.01), sneezing (p = 0.01), and discharge (p <
0.01) when used as a topical intranasal spray [15]. Howev-
er, antihistamine-analgesic-decongestant combinations have
some general benefits in adults and older children, but there
is no evidence of effectiveness in young children [63].

4.10. COVID-19

Recently, antihistamines, including CPM, have been
proposed as one of the drugs for the treatment of COVID-19
[36]. It has been studied that in patients who have minimal
to moderate morbidity and mortality risk from COVID-19,
the use of CPM nasal spray is associated with significant
improvement in symptoms and a 50% reduction in the clini-
cal course of the disease [10]. Moreover, in a retrospective
study, treating COVID-19 patients with CPM and azithro-
mycin during the early course of the disease generated posi-
tive clinical outcomes [64].
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Fig. (2). Current and potential clinical applications of CPM. (4 higher resolution / colour version of this figure is available in the electronic copy

of the article).

Table 2. Ongoing active clinical trials studying the use of CPM.

NCT Intervention/Treatment Condition Phase Status Location
NCT04688736 Drug: Placebo Allergic Transfusion Reaction Phase 2 Not yet recruiting Tianjin, China
Drug: CPM

NCT04790487 Drug: CPM Allergic Rhinitis Phase 2 Active, not recruiting | South Miami, Florida,
Drug: Placebo Nasal Congestion Phase 3 United States,

NCT04937101 Drug: CPM-Codeine Inflammatory Skin Disease Not Applicable Recruiting Zhejiang, China

NCT03940391 Drug: CPM and midazolam Endoscopy Not Applicable | Enrolling by invitation Seoul, Republic of

Drug: Midazolam Korea
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4.11. Postoperative Emergence Agitation

Emergent agitation after general anesthesia is a common
complication in adult nasal surgery, with an incidence of
22.2% - 55.4% [65, 66]. A prospective comparative double-
blind study was done by Abdelrahman et al., which studied
the effect of preemptive administration of CPM IV
30 minutes prior to induction of anesthesia. The study in-
cluded 90 adult patients undergoing functional endoscopic
sinus surgery procedures for chronic sinusitis with bilateral
postoperative nasal packing. They concluded that patients
given the test dose were noted to have reduced incidence
and severity of postoperative agitation as measured by their
Richmond Agitation and Sedation Scale scores at 0, 5, 10,
15, and 20 min postoperatively.

The findings of this study lead to a hypothesis that CPM
reduces postoperative agitation and nasal congestion caus-
ing the obstruction, owing to its histamine blocking and
sedative effects, respectively. They further concluded that a
single dose of CPM preoperatively is an effective medica-
tion that may prevent or reduce the severity of emergence
agitation with minimal cardio-respiratory depression [66].
The uses of CPM have been summarized in Fig. (2).

4.12. Premedication for Anticancer Drugs

In order to prevent possible infusion reactions associated
with administering anticancer drugs, often patients are pre-
medicated with glucocorticosteroids and antihistamines [67,
68]. It has been shown that IV chlorpheniramine maleate in
combination with dexamethasone is sufficient in the preven-
tion of allergic and hypersensitivity reactions without the
use of diphenhydramine (commonly employed) [69]. Given
the fact that diphenhydramine could act as a weak anticho-
linergic agent with the possibility of inducing mydriasis and
glaucoma episodes, cancer patients with closed-angle glau-
coma can be given chlorpheniramine maleate as a safe alter-
native [70].

5. ACTIVE CLINICAL TRIALS

Various clinical trials are being conducted across the
globe to evaluate the use of CPM in a broader range of clin-
ically relevant conditions. A non-comprehensive list of the
active trials has been summarized in (Table 2) [71-74].

CONCLUSION

CPM is one of the oldest first-generation H1 antihista-
mines. Given its extensive clinical profile, it has been found
to have a wide array of medicinal properties and can be used
for various indications. Although it is widely used mainly
for treating common colds and aforementioned allergic con-
ditions, CPM can be used for other clinical indications. The
repurposing of CPM for other clinical indications, such as
COVID-19, needs to be further explored through more ex-
tensive studies.
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