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Abstract

The use of chemotherapeutic agents can cause side effects that have a negative impact on the patient's quality of life and have the potential
to cause unexpected reactions. This reaction is known as a hypersensitivity reaction where. This reaction occurs at therapeutic doses that
resemblean allergic reaction. The effects of these reactions can range from mild to life-threatening. The use of diphenhydramine as a
chemotherapy premedication has been widely studied for its effectiveness in reducing the risk of hypersensitivity and toxicity from the use
of chemotherapeutic agents. Therefore, this review article aims to provide an understanding of the importance of the use of premedication,
as prevention of hypersensitivity reactions and reduce the potential for toxicity from the use of chemotherapeutic agents. The method used
in this literature study is to identify and review various research articles through the MeSH PubMed database, ScienceDirect with the
keywords “Diphenhydramine”, “Prevention”, “Premedication”, “Hypersensitivity Reaction” “Toxicity” and “Chemotherapy” as relevant
references. An analysis was conducted on relevant research articles related to the mechanism and efficacy of diphenhydramine in the use
of chemotherapy. The research article that forms the basis for writing this literature study, as a whole, shows that the use of diphenhydramine
as an anti- histamine is one of the effective prophylaxis that can be used before the use of chemotherapy agents to minimize the occurrence
of unwanted hypersensitivity and toxicity effects.
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INTRODUCTION
Cancer incidence is expected to increase from 17 million to 26 million between 2018 and 2040 *. The increase in cancer cases,
perhaps benefiting from the use of chemotherapy, has led to rapid development of chemotherapeutic agent design =

3.However, chemotherapeutic agents in cancer patients can potentially cause fatal hypersensitivity reactions 4 A
hypersensitivity reaction is defined as an unexpected reaction to chemotherapy use 57. The risk of hypersensitivity reactions
will increase with the cycle of therapy and the type of chemotherapy used. Symptoms of hypersensitivity from the use of
chemotherapeutic agents can include difficulty breathing, redness, hypotension, nausea and tachycardia 6. Hypersensitivity
reactions can occur within seconds or minutes after drug administration which is characterized by an anaphylactic reaction °.
The use of chemotherapeutic agents that cause hypersensitivity reactions can still be used by carrying out prevention and
treatment methods 8. One method of preventing and treating hypersensitivity reactions due to the use of antineoplastics is the
use of antihistamines °. Antihistamines are considered to be able to suppress hypersensitivity reactions caused by high levels
of histamine in cancer patients by reducing the immunotherapy response so that they can be used as adjuvant agents?.
Diphenhydramine is a first-generation histamine H1 receptor antagonist, which is commonly used to reverse the effects of
histamine on capillaries, thereby reducing the symptoms of allergic reactions't. Diphenhydramine is the first generation of
injectable antihistamines with a rapid onset of action 2. The use of diphenhydramine as an antihistamine is one of the
premedications that have been empirically introduced to reduce reactions related to chemotherapy infusions 3. Therefore, this
literature study aims to provide a review regarding antihistamines, especially diphenhydramine as a preventive option for the
prevention of HSRs in patients receiving chemotherapy therapy, and to determine the mechanism and efficacy of
diphenhydramine in HSRs against neoplastic agents.

Method

The method used in this review article uses a systematic review to identify studies related to the mechanism and efficacy of
diphenhydramine as a chemotherapy premedication. We identified various research articles through the MeSH PubMed
database, ScienceDirect with the keywords “Diphenhydramine”, “Prevention”, “Premedication”, “Hypersensitivity Reaction”
“Toxicity” and “Chemotherapy” as relevant references. We grouped studies related to inclusion related to relevant articles and
excluded duplicate articles, review articles, duplicated data and articles that were not relevant to the useof diphenhydramine,
chemotherapeutic agents, or their effect on the condition of HSRs, IR or toxic effects caused by
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chemotherapeutic agents. We included 15 relevant articles and analyzed the mechanism and efficacy of diphenhydramine on
chemotherapy which was used as the main source of writing in this review article.

Identification of related studies
through online database

Exclusion:
» Duplicate Articles, Irrelevant,
Reviews, Data Duplication

Inclusion, Relevant Articles

Analysis of the Mechanism and
Efficacy of Diphenhydramine in
Chemotherapy Use

Figure 1. The flow of the Review Article Method used

Overview
CHEMOTHERAPY

Chemotherapy is a treatment action to kill cancer cells. Chemotherapy has benefits including relieving symptoms,
controlling spread, and healing 4. The use of chemotherapy aims to inhibit cell proliferation and tumor multiplication, thereby
avoiding invasion and metastasis '°. Chemotherapy drugs can be classified, including 67

1. Alkylating Agent, has a reactive group attached to DNA or RNA, causing interference in the synthesis of DNA, RNA, or
protein. e.g: Cisplatin, busulfan.

2. Antimetabolites, are structural analogues of naturally occurring molecules required for the synthesis ofDNA and
RNA. When replaced with other substances it will interfere with the synthesis of DNA and RNA. e.g gemcitabine,
fluorouracil.

3. Antimicrobial Agents (Mitotic Inhibitors), inhibit the process of mitotic cells by interfering with the formation or function
of microtubules. e.g : Paclitaxel, Vincristine.

4. Topoisomerase Inhibitors (I and Il), causes DNA strand breakage by interfering with the function of the enzyme
topoisomerase, which regulates the 3-D structure of DNA. e.g: Topoisomerase | (irinotecan), Topoisomerase Il
(Etoposide, Doxorubicin).

5. Hormonal Therapy, works by manipulating the endocrine system through the administration of specific exogenous or
external hormones, especially steroid hormones. e.g : Prednisone, Tamoxifen.

6. Antibiotics, work by inhibiting the synthesis of RNA and DNA. e.g: Actinomycin D, Bleomycin, Daunomycin.
Common side effects in individuals undergoing chemotherapy are fatigue, loss of appetite, nausea, vomiting, hair loss,

infection, anemia, bruising and bleeding, canker sores, skin and nail problems *>81°, In addition, another potential effect that

has been widely reported from the use of chemotherapy is hypersensitivity reactions >%2°,

All chemotherapeutic agents can induce hypersensitivity reactions (HSR), with different incidences depending on the

causative drug . The chemotherapeutic agents most commonly associated with HSR reactions include taxane (8-50%), L-

asparaginase (6-43%), platinum (10-27%), doxorubicin, procarbazine, etoposide (1-3%), teniposide ( 5%), and cytarabine 42

22

HYPERSENSITIVITY REACTIONS (HSRS)

A hypersensitivity reaction is an overreaction of the immune system to an antigen that does not normally trigger an
immune response 2%. The reactions that arise involve the immune system, but some are allergic and are mediated by
immunoglobulin E (IgE) 2*. Adverse drug reactions, including drug hypersensitivity reactions, can be immunologically or
non-immunologically mediated 2. HSRs are largely mediated by IgE, IgM, and IgG antibodies 2. HSRs involving IgE
antibodies are also known as direct reactions into Type | HSRs 227,
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Figure 2. Mechanism of Type 1 . Hypersensitivity Reaction

The classification of drug-induced HSRs depends on the mediator of clinical presentation, cause and timing. Gelland

Coombs classified HSRs into four types as shown in table 1%,

} Hypemeositiviey

Table 1. Classification of Hypersensitivity (Gell and Coombs 1968; Dispenza 2019; Baldo and Pham 2013).

Hypersensitivity Classification
Type | Type 11 Type Il Type IV
Complex
. ] Cytotoxic reaction Imml_me
Mediator | IgE (Immediate) (IgG/IgM) reaction (19G T cells (Cell-
(Antibody- and IgM) Mediated).
Mediated) (Immune
complex
Mediated)
Th-2 and its IgG and IgM
mediators stimulate that bind to Thi cells
IgE production. antigens will produce
When a specific :J?S d/g(l;/lﬂt}l;at form immune cy_tokin_es that
Mechanism | @llergen binds to antigen, will cause complexes that | will activate
IgE, IgE cross- totc;xi c are stored in macrophages
linking induces acy in th tissues and and cytokine T
mast cell Lesponse In the activate cells that can
. ost cell itself. .
degranulation, complement cause tissue
thereby inducing that causes damage.
inflammatory cells. organ damage.
Allergic reactions Immune Systemic lupus | Contact
include redness, thrombocytopenia, | erythematosus, | Dermatitis,
itching, swelling, anemia, rheumatoid Type 1 DM,
Clinical asthma, autoimmune arthritis, persistent
Presentation | anaphylaxis, hemolytic vasculitis. asthma,
bronchoconstriction, | and allergic
and vascular autoimmune rhinitis.
permeability. neutropenia.
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Drugs, maternal
IgG that crosses Exposure to
Cause Foo?;]SIDe::L:gs or g:%rila&a ?:]Zt Ibgl(r? q Autoimmune toxic
g . compounds
to antigens in
transfused blood
. 0-6 hours after 2-24 hours after 24 hours to 2 About 24 hours
Time days after
exposure. exposure. after exposure.
exposure.

Mediators that play a role in the response of HSRs include histamine. Histamine-mediated physiological and
pharmacological effects can be mediated through four receptors, H1, H2, H3, and H4 26, Mast cells are the main producers of
histamine in the body. H1 is expressed in many cells, including mast cells involved in type 1 HSRs *. Stimulation of the H1
receptor causes pathophysiological effects resulting in an immediate allergic reaction in the form of redness, itching, swelling,
asthma, anaphylaxis, bronchoconstriction, and vascular permeability (see Figure 1) 2.

The potential for hypersensitivity reactions resulting from the use of chemotherapeutic agents can occur suddenly, and can
worsen rapidly %3132, Management related to the treatment of HSRs is considered very important, to avoid unwanted fatal
effects (see Figure 2).

Assessment of potential risk, in the form of medical
history, previous history of allergies

1. Skintest
2. Consider alternative chemotherapy

— B 3. Premedication
nt;.uzmit}]:.e ;l Sk ;f > - H1/H2 antagomst: Diphenhyframine 50 mg 1.v +
reaction, tmgh s Ranitidine 50 mg 1.v

- Corticosteroid dose equivalent to 1-2 mg/kg IV
methylprednisolone every 6 hours

HSRs Therapy:

1. Epinephrine IM (if severe)

2. Anthistamines (H1/H2 antagonist :
Difenhydramine + Ranitidine

Rapid identification of acute

hypersensitivity reactions 3. Oxygen
4. Fluid Replecment
/\ 5. Corticosteroids
6

- - - . +/- Glucagen when taking beta-blocker
Continue with infusion after symptom Stop Infusion
relief, with protocol modification

Figure 3. Premedication management and management of HSRs 2233:34,

Premedication chemotherapy can help minimize the risk of hypersensitivity reactions in high-risk patients, such as in
patients with comorbidities and in patients who do not have alternative chemotherapy . The use of premedication in the form
of H1 blockers, H2 blockers, antileukotrienes, prostaglandin antagonists, corticosteroids can be considered for the prevention
and treatment of IgE-mediated HSRs reactions (see Figure 1) ®3,

DIPHENHYDRAMINE HYDROCHLORIDE

H1-blockers are commonly used to treat the symptoms of an allergic reaction. Histamine H1 receptor antagonists work
by blocking the histamine H1 receptor (see figure 1) 6. First-generation H1-receptor antagonists include diphenhydramine,
mepyramine, chlorpheniramine, promethazine, and cyproheptadine ¥.

Diphenhydramine HCL has the chemical name 2-(diphenylmethoxy)-N,N-dimethyl-, Hydrochloride, with the chemical
structure C17H21NO.HCI . Intravenous diphenhydramine 50 mg, pharmacokinetic parameters include a total clearance of
6.16 mL/min/kg, volume of distribution 4.54 L/kg, and a half-life of 8.5 hours %,
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Figure 4. Chemical Structure of Diphenhydramine HCI (USP 2018).

Diphenhydramine is an over-the-counter drug, and is a first-generation antihistamine. The dose of diphenhydramine for
allergy management in adults is 25-50 mg PO/IM/IV every 2 to 6 hours if needed. Maximum 300 mg/day orally, and increased
by 100 mg to 400 mg/day IM/IV 1,

DIPHENHYDRAMINE AS A CHEMOTHERAPY PREMEDICATION

Chemotherapy agents have a mechanism of action that does not only affect cancer cells. However, it also affects other
cells, to a greater or lesser degree 4. Thus, the use of chemotherapeutic agents has the potential to cause hypersensitivity
reactions and toxic effects #. Correct identification of HSRs and their toxic effects and appropriate management of their
treatment with the use of chemotherapeutic agents, regardless of allergic or nonallergic reactions, are very important in the
treatment of patients especially when suitable alternatives are not available or tolerated and delaying treatment continuation
can be life-threatening 2.

One approach used to overcome HSRs from the use of chemotherapeutic agents is the use of H1 antagonists
(Diphenhydramine) °. The use of diphenhydramine before chemotherapy is considered to be able to reduce the risk of
developing HSRs, and minimize the toxic effects. HSRs can occur in both immediate and delayed reactions, with symptoms
such as allergic nasal rhinitis, erythema, soft tissue angioedema, asthma, or hypoxia known as anaphylaxis 262942,

Several studies, case reports, and guidelines related to the use of diphenhydramine as a premedication before
chemotherapy in various cancer conditions, and types of chemotherapeutic agents have shown varying results regarding their
effectiveness in treating HSR reactions and reducing the risk of toxicity as shown in table 2.

Table 2. Diphenhydramine as a premedication of chemotherapeutic agents

Author,
Year,
Method

Chemotherapy
Agent

Patient
(Condition)

Dosage and
directions foruse

Manifestations
(Intervention)

Time

Preventive
outcome

(Jerzak et al.

In adult women

Diphenhydramine

450 women

Premedication

Diphenhydramine

2018)%. Carboplatin 6th | with ovarian 50 mg IV, received 6 cycles, was given 30 did not
; Dexamethasone 20 - minutes before significantly
Retrospective cycle or more cancer to treat 291 were given .
mg 1V, and oral e carboplatin reduce HSRs on
Cohort HSRs . premedication I -
serotonin. administration carboplatin
After

(Choi, McBride,

Hepatocellular
carcinoma

Diphenhydramine

The patient has a
flushed face and

30 minutes after
administration of

administration of
therapy to treat IR

and Scott 2019)*| Nivolumab 2nd | patients to treat ﬁ‘r’ drnc:gorct)irsac!lr?/e igg shortness of IR therapy the the patient can
Case Report cycle Infusion my v breath with low nivolumab tolerate the
Reaction (IR) g back pain infusion has been| administration of
resumed Nivolumab
Multiple i i 141 patients i Diphenhydramine
(Moore et al. Daratumumab | MYeloma Diphenhydramine, | yaceived 30-60 minutes shows efficacy for
2020) *© 1st cycle patients to treat | Acetaminophen, daratumumab and | before the first the management
Retrospective IRR (Infusion- and corticosteroids | a1} were given dose IRR with
related reaction) premedication daratumumab.
Cetirizine 10 mg o
PO or . HSR reactions in 3
diphenhydramine 219 patients, 95 .| cyclesin patients
. Patients with 50 mgPOor Iy, | Pauents were Administration is | yith the cetirizine
(Durham et al. Paclitaxel, - - ' given cetirizine given before the 19.3%
; various types of | and additionally . . group (19.3%)
2019)46 cetuximab, . (10 mg PO) and first to third | th
o cancer to cope acetaminophen 650 . were lower than
Study rituximab - 124 patients were | cycle, 30-60 those in the
Retrospective 1st to 3rd cycle with .HSRS ' mg P.O hefore given minutes before ; ;
reaction rituximab, and diphenhydramine

famotidine 20 mg
IV and
dexamethasone 20

diphenhydramine
(50 mg PO/1V).

the infusion starts

group (24.2%), and
the highest HSRs
reactions were
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mg IV before
paclitaxel

caused by
rituximab
(61.95%),
paclitaxel (33.9%).
%), and cetuximab
(4.15%).

In solid tumor

49 patients were

Diphenhydramin

The potential for
AKI in patients
taking

(Ha;noaznlogt al. ol not taking e i_s givertl) 1fO diphlenhydr%mlioge
) _ Cisplatin conditions t_o. Diphenhydramine diphenhydramine mln_utes before was lower (6.1%)
Retrospective prevent toxicity the infusion and 8| compared to those
. and 49 were )
cohort to the kidneys taking hours after the not taking
diphenhydramine. infusion diphenhydramine
(22.4%). compared
to those using
123
Potentially _ ' PIM analysis in chemotherapeutic
311 Inappropriate Diphenhydramine the NCCN agents (39.5%)
(Zhou egsal. chemotherapeu Medlca_mon as an antiemetic antiemetic guide D!ph(_enhydramm recommended the
2018) - - (PIM) in 25-50 mg orally or 311 lists of eisgivenevery | useof
Guideli ticagentsinthe | poaological | IV every 4-6 h oo 0 | 4-6 hours during | diphenhydrami
uideline NCCN ematologica / every 4-6 hours | chemotherapeutic -6 hours during iphenhydramine
Review L cancer as with a maximum t di chemotherapy as supportive
guidelines : . agents used in )
antiemetic dose of 50-100 mg. hematological therapy in _
prophylaxis cancer hematological
cancer patients.
. . Comparison of
Diphenhydramine . -
500r25mg V., diphenhydramine Diphenhydramine
S alone and the use - S
famotidine 20 mg in combination
Head and neck - of
(Touma et al. Cetuximab 1st cancer patients to V., nebulizer diphenhydramine Given for 30-60 showed a smaller
2014) cycle treat In?usion albuterol 2.5 mg, inpcomb?/nation minutes IR reaction (1%),
Retrospective y - hydrocortisone 100 - compared to
Reactions (IR) with albuterol, - .
mg, famotidine. with diphenhydramine
dexamethasone IV. ith ' alone (31.8%).
(4-20 mg) or without
) corticosteroids.
] ) The premedication
* Cisplatin Patients Diphenhydramine/ ) protocol provided
e Carboplatin undergoing hydroxyzine 25 mg | In 413 patients showed a reduced
(Castells et al o Oxaliplatin chemotherapy POorlVv, with various types | premedication risk of HSRs of
2008) 2 | * Paclitaxel and showing famotidine 20 mg | of chemotherapy | was given 20 varying severity.
Retrospective | @ Liposomal HSR reactions IV or ranitidine 50 | for evaluation of minutes before 67% of them did
P doxorubicin/ immediately or mg PO or IV, the premedication chemotherapy not show HSR,
 Doxorubicin | Within 48 hours | lorazepam 0.5-1 protocol for HSRs 27% moderate
/ Rituximab | of infusion mg for anxiety made previously. reactions and 6%
severe reactions.
The patient The patient's
showed an IR T condition
A reatment was :
condition in the iven within 30 improved
Refractory Diphenhydramine form of shortness gn temporarily after
: minutes of L
. Hodgkin 25 mg & 50 mg of breath, and - administration of
(Comer and Brentuximab L . starting
50 - lymphoma IV., famotidine 20 | chest pain after . IR therapy.
Cardwell 2017) vedotin 2nd . L brentuximab, and
patient to treat mg IV., giving the 2nd However,
Case Report cycle . . . symptoms began Lo
Infusion Reaction| Hydrocortisone 50 | cycle, then he was - symptoms arise in
) to subside after
(IR) mg and 100 mg IV. | given 30 minutes of the form of
diphenhydramine, treatment tingling and
famotidine, and ' numbness in the
hydrocortisone. feet and tongue.
Metoclopramide 2 | Of the patients Metoclopramide o
Cancer patients to| M9/Kd every 2 receiving was administered | The administration
treat naSsea hours for 5 IV cisplatin, 44 were | 30 minutes of )
(Tsavaris et al. vomiting after doses, first dose of | given before cisplatin, | diphenhydramine
1991)5 Cisplatin 1st chemotr?era diphenhydramine | metoclopramide 90, 210, 330, 450| as an adjuvant for
Randomized cycle with a Py 200 mg before alone, and 47 minutes after nausea and
clinical trial combination of | cisPlatin were given a cisplatin. vomiting did not
metoclopramide administration, and | combination of Diphenhydramin | show a significant
P 100 mg after metoclopramide e 30 minutes difference with the
cisplatin and before, and 330, | comparison of
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administration. diphenhydramine. | 690, 1050 metoclopramide
minutes after alone.
cisplatin
Patients with 51 patients T:t?(re? tlss \?vci)trI}ELﬁ n
solid tumors, to received Sntihistamines and
(Hattori et al. see the safety of s . ramucirumab, 42 '
52 . . H1 antihistamines . - may be a good
2019) Ramucirumab Infusion Related - patients received - L .
. - and steroids L choice in patients
Retrospective Reaction (IRR) premedication and avoiding the
without 9 without g
L . - sedative effects of
Antihistamines premedication U1 antihi -
antihistamines.
_ _ Diphenhydramine 60 patients were 30 minutes Paclitaxel ir_lfusion
(Yamada et al. Patients with 50 mg PO., given paclitaxel before for 3 hours is

considered safe

2001)53 Paclitaxel igr\:g:rctec()j gses\fgr?t :i\/nltldme 20mg by 3-hour administration of | ot S
Kaplan-Meier pr o infusion and chemotherapeutic
HSRs reaction dexamethasone 50 given short-term agents short-term
mg IV. premedication premedication.
Giving
premedication in
Cancer patients to| Diphenhydramine 30 patients the first cycle of
(Quock et al. - prevent reactions | 25 mg, cimetidine Wi ki . paclitaxel, can
Paclitaxel receiving weekly 30 minutes
2002)54_ 1st cycle of HSRs after 300 mg, paclitaxel for 1 hefore paclitaxel overcome
Retrospective weekly dexamethasone 10 | pour given paclitaxel without

administration

mg IV.

premedication

repeated HSR on
continued weekly
administration.

(Kidera et al.
2011)%
Retrospective
Cohort

Oxaliplatin 6th
cycle

Colorectal cancer
patients to
prevent HSRs

Diphenhydramine
50 mg PO.,
dexamethasone 8
mg and 20 mg,
granisetron 3 mg
and famotidine 20
mg

181 colorectal
patients were
premedicated with
dexamethasone,
granisetron in the
first cycle and
modified
premedication in
the 6th cycle with
the addition of
diphenhydramine
and famotidine.
As well as
increasing the
dose of
dexamethasone to
20 mg.

Initial
premedication 15
minutes before
oxaliplatin,
Modified
premedication 30
minutes before
oxaliplatin

16 incidents of
HSR on initial
premedication, and
decreased to 7
incidents of HSR
after HSR
modification.
Increasing the dose
of dexamethasone
and antihistamines
significantly
reduced the
incidence of HSR
in patients
receiving
Oxaliplatin.

Currently, there have been many clinical trials related to the efficacy of using diphenhydramine in patients receiving
chemotherapy, both as a premedication and as a therapy to treat the adverse effects of chemotherapy. Tests conducted by
Yamada related to the safety of using paclitaxel infusion for 3 hours with short-term premedication. Premedication given
included diphenhydramine, ranitidine and dexamethasone 30 minutes before paclitaxel infusion in patients with advanced
gastric cancer. The results showed that infusion of paclitaxel for 3 hours was considered safe and did not cause HSRs with
the use of premedication 3. Castells also conducted a study, related to premedication protocols in chemotherapy patients by
observing the reaction of HSRs immediately or within 48 hours after infusion. The use of diphenhydramine/hydrocortisone
25 mg PO or 1V with a combination of famotidine 20 mg IV or ranitidine 50 mg PO or 1V, and lorazepam 0.5-1 mg showed
a reduced risk of HSRs with the use of taxane, platinum and antibiotics chemotherapeutic agents (Table 2) 2.

In most studies related to the prevention and treatment of HSR, IR used a regimen of diphenhydramine, dexamethasone,
famotidine/cimetidine/ranitidine as premedication (see Figure 1). The use of premedication using this regimen has shown
effective results in reducing the incidence and overcoming more severe HSR and IR reactions than the use of various types
of chemotherapy agents “>464%545  Research related to the efficacy of premedication is generally carried out in patients
receiving chemotherapy agents from the taxane group, platinum, monoclonal antibodies, anthracyclines (Table 2). This is
supported by the statement that the highest chemotherapeutic agents cause HSRs, IRs from the Taxane, L-asparaginase,

Platinum, doxorubicin, procarbazine, etoposide, teniposide, and cytarabine groups 42022

In addition to the reduced risk of HSRs from the administration of chemotherapeutic agents. A retrospective study showed
that giving diphenhydramine before giving cisplatin could reduce the severity of kidney damage, compared to those who did
not receive diphenhydramine as indicated by the results of the renal profile examination #.
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Research related to the efficacy of diphenhydramine as prophylactic adjuvant antiemetic in the use of cisplatin in the first
cycle was carried out by Tsavaris, by comparing the use of metoclopramide alone and the use of metoclopramide with the
addition of diphenhydramine showed insignificant results 5. However, Diphenhydramine has been included in the NCCN
guideline as antiemetic prophylaxis of 123 chemotherapy agents to treat Potentially Inappropriate Medication (PIM) in
Hematological Cancer. In the NCCN guideline, diphenhydramine is combined with corticosteroids and PPls as antiemetic
prophylaxis due to chemotherapy .

However, in some cases and studies, the use of chemotherapy premedication with diphenhydramine regimen has no
significant effect and temporary relief. Comer, et.al reported a case related to the use of diphenhydramine, famotidine and
hydrocortisone therapy in a patient with refractory Hodgkin lymphoma to treat an infusion reaction (IR) that occurred after
30 minutes of administration of chemotherapy Brentuximab 2nd cycle. The patient's condition improved after 30 minutes,
but symptoms occurred in the form of tingling and numbness in the feet and tongue *°. Jerzak's retrospective study also
showed no significant difference in the reduction in the incidence of HSR in adult female patients with ovarian cancer who
received the 6th cycle of cisplatin *,

Premedication without using diphenhydramine was also carried out by Hattori, to avoid the sedative effect that could
result from the use of H1 antihistamines in tumor patients taking Ramucirumab. The results showed that there was no IRR in
patients without H1 antihistamines 2. In addition to diphenhydramine, research related to the use of cetirizine as a substitute
antihistamine related to the prevention of Infusion Reactions (IR) from the use of chemotherapy agents. The choice of
cetirizine in the premedication regimen, because it has a milder sedative effect but still requires further studies regarding its
efficacy and safety compared to the use of diphenhydramine 4.

DISCUSSION

Diphenhydramine is commonly used as a premedication before the use of chemotherapeutic agents °22333456,
Diphenhydramine is a first-generation H1 antihistamine to treat IgE-mediated HSRs °%. Diphenhydramine works by
inhibiting the stimulation of histamine H1 receptors. Inhibition of H1, can overcome the effects of bronchospasm, erythema,
urticaria, edema, decreased arterial blood pressure which are generally clinical signs of cancer patients with HSRs (see Figure
2).

The dose of diphenhydramine which can be used as a premedication or treatment of HSRs is 25 mg or 50 mg given
intravenously or orally, both before chemotherapy and when HSR or IR reactions occur “2°°, The use of diphenhydramine
can be monotherapy, or in combination with other drugs, such as H2 antihistamines, corticosteroids, or anticonvulsants.

A number of studies have shown that diphenhydramine in chemotherapy premedication protocols has shown effective
results as prevention and management of incidents related to HSRs, IR and adverse side effects. In particular, the use of
chemotherapy has a high risk of HSR.

The use of of diphenhydramine in some conditions can only temporarily overcome HSR, or the effect given is no
significant difference. So that the initial assessment of the patient and appropriate treatment management is very important,
to avoid the risk of HSRs, IR, and other effects (see Figure 3).

CONCLUSION

A number of related studies have shown that diphenhydramine, either as monotherapy or in combination, is effective in
preventing HSRs, IR and reducing the risk of toxicity with the use of antineoplastic agents. The use of diphenhydramine as
a chemotherapy premedication aims to minimize side effects or unwanted reactions duringchemotherapy and can help
improve the quality of life of patients undergoing chemotherapy treatment.
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