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Abstract

Objective: To examine the prevalence of and factors associated with
hypersensitivity reactions (HSRs) and to compare the effectiveness of
traditional chemotherapy premedication to a modified preventive regimen.
Method: In this retrospective observational study, we used data from 58
colorectal cancer patients aged 20 years or older receiving FOLFOX-4 or
mFOLFOX-6 at Phayao Hospital from January 2017 and January 2020. The
traditional premedication (Regimen 1) consisted of dexamethasone 8 - 12
mg. The modified premedication (Regimen 2) consisted of dexamethasone
20 mg plus ranitidine 50 mg and chlorpheniramine maleate 10 mg. Results:
The prevalence of HSR in both preventive regimens was approximately
31.0%. Most of HSR incidences (38.9%) occurred only once with moderate
severity (Grade 2). Rate of HSR with Regimen 2 was 85% lower than that of
Regimen 1 with statistical significance (incidence rate ratio = 0.15; 95% CI =
0.05 to 0.42; P-value < 0.001). Age less than 60 years, being female, having
a history of receiving third-generation platinum chemotherapy, and receiving
mFOLFOX-6 chemotherapy tended to be related to HSR. However, the
associations did not reach statistical significance. Conclusion: Increasing
dexamethasone dosage while adding ranitidine and chlorpheniramine
maleate into the regimen may reduce the HSR rate. Due to the small sample

size, a larger study is required to confirm these findings.

Keywords: colorectal cancer, hypersensitivity reaction, chemotherapy,

premedication
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Introduction

Colorectal cancer was the third most common cancer
reported in Thailand by the National Cancer Institute in 2017."
There are three main methods of treating cancer, including
surgery, radiation, and chemotherapy. Chemotherapy can
cause non-serious side effects, e.g., nausea and vomiting,
which might diminish patients’ quality of life.? Moreover, there

are serious side effects that could be life-threatening. For
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example, hypersensitivity reactions (HSRs), which are

unexpected toxicity reactions, are common in patients

receiving chemotherapy containing platinum, taxanes,

asparaginase, procarbazine, monoclonal antibodies, and
epipodophyllotoxins.?
Oxaliplatin is a derivative of the divalent oxalate salt—

platinum compound. It forms a covalent bond with purine, a
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DNA base, and inhibits DNA synthesis leading to cancer cells'
death.* In the United States of America, oxaliplatin is indicated
for adjuvant treatment of stage Il colon cancer with 5-
fluorouracil (5-FU) and leucovorin (this combination is known
as a FOLFOX regimen) in patients who have undergone
complete resection of their primary tumor and for treatment of
advanced colorectal cancer.>® In Thailand, oxaliplatin is also
indicated for the use with FOLFOX regimens, which are
approved for patients younger than 75 years old who have
been diagnosed with stage Il colorectal cancer and have
Eastern Co-operative Oncology Group (ECOG) performance
status of 0 - 1.7 Recommendations for dosage and
administration of oxaliplatin is similar for FOLFOX-4 and
mFOLFOX-6 regimens.? These treatment methods are
effective, and the cancer-free rate at three years after
chemotherapy was 5.3% higher when oxaliplatin was
combined with FOLFOX-4 than when oxaliplatin was not
used.® The response rate of patients receiving an mFOLFOX-
6 and oxaliplatin regimen as first-line therapy was 33.3%.'°

Although oxaliplatin is an effective treatment, the incidence
rate of HSRs associated with oxaliplatin is high. Between 8.9%
and 22.2% of patients treated with oxaliplatin develop HSRs.
1115 HSRs are most common between the third"" and eighth
cycles of chemotherapy.''® Importantly, recurrent HSRs can
be life-threatening and are associated with an increased risk
of death.'® 10.3% of patients treated with FOLFOX-4 exhibit
HSRs, of which 2.9% are severe.® In patients receiving the
mFOLFOX-6 regimen, the HSR rate is higher with 19.5% of
patients exhibiting HSRs, of which 4.5% are severe."® The
Health Product Vigilance Center (HPVC) of Thailand reported
that the cumulative count of adverse drug events (ADEs)
associated with oxaliplatin from 1984 to 2019 was 1,246. Of
these events, 150 ADEs were probable HSRs."” A single-site
study in Thailand reported an HSR-rate of 8.3% in patients
receiving the FOLFOX-4 or XELOX regimens. Reactions
commonly occurred between the second and eighth
chemotherapy cycles. Patients received dexamethasone (4 -
10 mg/dose) and ondansetron or metoclopramide as
premedication before chemotherapy.'®

Several factors are associated with increased oxaliplatin-

related HSRs including female sex!''®

, history of atopic
diseases'®, age younger than 60 years old'®, not receiving
premedication before chemotherapy'*, receiving less than 12
mg/dose of dexamethasone'®, serum albumin level higher

than 4.1 g/dL?°, and low levels of lactate dehydrogenase and
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monocyte.” Even with a general agreement that
premedication to prevent HSRs is necessary, it has been
difficult to separate the impacts of these factors.

Particular interest has been on the role of corticosteroids
(e.g.,

antihistamines are commonly administered to patients before

dexamethasone). Corticosteroids with or without

receiving oxaliplatin to prevent HSRs. Higher corticosteroid

20

doses may lower HSR incidence.”” In one study, the

prevalence of HSRs in patients receiving high dose
dexamethasone (20 mg) was 7%. By contrast, patients
receiving only 8 mg of dexamethasone exhibited a prevalence
of 20%.%"

The efficacy and safety of premedication to prevent HSRs
during FOLFOX chemotherapy has never been reported for
Thai populations. In March 2019, the dexamethasone dose
used for premedication at Phayao Hospital was raised from
12 mg to 20 mg. In addition, ranitidine 50 mg and
chlorpheniramine maleate (CPM) 10 mg were added to the
premedication regimen. All premedications were administered
30 minutes before receiving the FOLFOX regimen. This pilot
study aimed to examine the efficacy of premedication and
investigate factors associated with HSRs in colorectal cancer

patients receiving FOLFOX chemotherapy regimens.

Methods

Patient selection

This retrospective observational cohort study collected
HSR data from colorectal cancer patients who received
FOLFOX regimens at Phayao Hospital between January 2017
and January 2020. Eligible patients were those 20 years old
or older and received at least one cycle of the FOLFOX-4 or
mFOLFOX-6 regimen.

This study was approved by the University of Phayao
Human Ethics Committee (Study number 2-167-62) and the
Phayao Hospital Human Ethics Committee (Study number 62-
01-027).

Chemotherapy and premedications

Patients received HSR preventive medications
administered 30 minutes before chemotherapy in each cycle.
There were two preventive regimens as follows. The traditional
premedication (Regimen 1) was administered to patients
receiving chemotherapy from January 2017 to February 2019.

In Regimen 1, dexamethasone 8 - 12 mg was diluted in 5%
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dextrose (D5W) 100 ml and administered by intravenous
infusion for 30 minutes.

The modified premedication (Regimen 2) was
administered to patients receiving chemotherapy since March
2020. Patients received similar preventive medications as in
Regimen 1 in the initial chemotherapy cycles. However, in the
late chemotherapy cycles, individuals received
dexamethasone 20 mg plus ranitidine 50 mg diluted in D5W
100 ml and administered by intravenous infusion for 15
minutes. Then, chlorpheniramine maleate 10 mg was also
administered by intravenous infusion. This modification was
initiated at the sixth cycle in patients receiving chemotherapy
from March to August 2019 and at the fifth cycle in those

receiving chemotherapy since September 2019.

Data collection
Data were collected from the pharmaceutical care
database of chemotherapy patients at Phayao Hospital. This
database included the patient’'s general information (gender,
age, body mass index, body surface area, underlying disease,
history of drug allergy, and treatment history with third
generation platinums), cancer information (type and staging),
chemotherapy regimen and preventive medications,
hypersensitivity reactions in each cycle (signs and symptoms,
physical examinations, and

laboratory  tests), and

management of hypersensitivity reaction in each cycle.

Definition of hypersensitivity reactions and outcome
evaluation

Hypersensitivity reactions were identified when patients
presented with at least one sign or symptom after receiving
FOLFOX chemotherapy. These were transient flushing,
transient rash, urticaria, fever, difficulty breathing, abnormal
blood pressure, shiver, nausea, vomiting, and edema caused
by allergy. The study outcome was the HSR rate during 12
cycles of chemotherapy.

The severity of hypersensitivity reactions was evaluated
according to the National Cancer Institute’s standard
terminology criteria for adverse events (NCI-CTCAE) version
4.03.22 Five severity gradings include Grade 1: mild
symptoms; intervention not indicated, Grade 2: moderate or
localized symptoms; intervention or infusion interruption
indicated, Grade 3: severe or prolonged symptoms following
initial indicated for clinical

improvement; hospitalization
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sequelae, Grade 4: life-threatening consequences; urgent

intervention indicated, and Grade 5: death (Table 1).

Table 1

hypersensitivity reactions according to the NCI CTCAE v4.03.

The evaluation criteria of the severity of

Grade Hypersensitivity reaction Anaphylaxis

1 o Transient flushing
o Transient rash
o Drug fever (body temperature < 38 °C)
o Intervention not indicated
2 o Intervention or infusion interruption
indicated
o Responds promptly to symptomatic
treatment (e.g., antihistamines,
NSAIDs, narcotics)
o Prophylactic medications indicated for
less than 24 hours
3 o Prolonged (e.g., not rapidly responsive to o Symptomatic bronchospasm, with or
symptomatic medication and/or brief without urticaria
interruption of infusion)
o Recurrence of symptoms following initial o Parenteral intervention indicated
improvement
o Hospitalization indicated for clinical o Allergy-related edema/angioedema
sequelae (e.g., renal impairment, 0 Hypotension

pulmonary infiltrates)

4 o Life-threatening consequences o Life-threatening consequences

o Urgent intervention indicated o Urgent intervention indicated

5 o Death o Death

213

Data analysis

Frequency and percentage were calculated for population
characteristics and prevalence of HSRs. Mean, standard
deviation or median and interquartile range (IQR) were
calculated for continuous variables according to data
distribution. Differences in baseline characteristics between
those receiving regimen 1 and 2 were tested using chi-
squared, Fisher's exact test, or independent t-tests as
appropriate. A Kaplan-Meier graph was plotted to analyze the
cumulative incidence of the first episode of HSR and compare
the incidences between regimens using a log-rank test.

Factors associated with HSR were analyzed using
univariate zero-inflated poisson (ZIP) regression analysis. ZIP
regression was used because most patients did not exhibit
HSRs for most chemotherapy cycles (5% of cycles). These
factors, which were reported in previous studies'?'1923
included sex, age, body mass index, body surface area,
underlying disease, history of drug allergy, history of taking
the third-generation platinum analogs, absolute neutrophil
count (ANC), type and stage of the cancer, chemotherapy
regimen, history of postponing chemotherapy for at least one
cycle, and mean oxaliplatin dose and mean dexamethasone
dose per each chemotherapy cycle.

The effectiveness of the modified preventative regimen in

reducing the prevalence and rate of HSRs was compared to
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the traditional preventative regimen using ZIP regression
analysis. After initial analysis, the model was further adjusted
for age, gender, cancer staging, history of drug allergy, and
chemotherapy regimen. Because ZIP models are a
combination of both a logistic regression model and a poisson
regression model, these analyses yielded two sets of
parameter estimates. One set of parameters associated with
the logistic regression predicted whether or not a patient would
have any HSRs. This estimate was interpretable as an odds
ratio (OR). The other set of parameters associated with the
poisson regression predicted how many HSRs a patient would
have per cycle given that they had any. This estimate was
interpretable as an incidence rate ratio (IRR). The statistical
analysis was performed based on a complete-case analysis
using STATA version 14 (StataCorp LP), and the two-sided

significance level was set as 0.05 (5%).

Results

Patient characteristics and the prevalence of

hypersensitivity reactions

From January 2017 to January 2019, 58 colorectal cancer
patients received FOLFOX treatment at Phayao Hospital. The
number of male and female patients was equal (50.0% each).
Their average age was 55.7 + 12.8 years old. Pretreatment
Regimen 1 and Regimen 2 were administered to 42 patients
(72.4%) and 16 patients (27.6%), respectively. The proportion
of patients reporting previous drug allergies was higher for
patients receiving Regimen 1 than Regimen 2 (21.4% vs.
0.0%, P-value = 0.05). Patients in receiving Regimen 2, which
was defined as those patients receiving increased
dexamethasone in later chemotherapy cycles did receive a
higher mean dose of dexamethasone than patients receiving
the traditional pretreatment (10.90 + 1.79 vs. 015.72 + 1.42
mg, respectively, P -value < 0.001). Other characteristics were
not different between groups (Table 2).

The prevalence of at least one HSR during across all
chemotherapy cycles was 31% (18 patients). The prevalence
between treatment regimens was not different (Regimen 1 =
31.0% vs. Regimen 2 = 31.2%; P-value = 0.98). The median
cycle at which HSR occurred in Regimen 1 and Regimen 2
patients were 9 (8,11) and 6 (5,9), respectively. Most patients
experienced only one episode of HSR (38.9%), and most of
these (73.0%) had grade 2 severity (Table 3). Most HSR

involved skin (37.8%) and respiratory systems (15.6%). In
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general, patients in both regimens tended to experience
between zero and two episodes of hypersensitivity reactions
(Table 3).

Table 2

Patient characteristics classified by the preventive

regimen.
N (%)
All patients
Patient istics i 1 i 2 P-value
(n=58)
(n=42) (n=16)
Gender
Male 22 (52.4) 07 (43.8) 29 (50.0) 0.56*
Age (years)
Mean = SD 54.81 £ 13.12 58.00 + 11.98 55.69 + 12.79 0.40°
Median 57.50 53.50 55.00 0.36T
(IQR) (27.00 - 84.00)  (42.00 - 76.00) (27 - 84)
Proportion of patients age < 60- 23 (54.8) 9 (56.2) 32 (55.2) 0.92*
year-old
Body mass index (kg/m?), mean +SD 20.50 + 3.40 21.17 £ 2.49 20.68 + 3.17 0.47*
Body surface area (m?), mean + SD 01.51£0.21 01.51 £ 0.12 01.51 £ 0.19 0.92"
Presence of underlying disease 15 (35.7) 05 (31.2) 20 (34.5) 0.75*
History of drug allergy 09 (21.4) 00 (0.0) 09 (15.5) 0.05%
Presence of the third-generation 01 (2.4) 02 (12.5) 03 (5.2) 0.12
platinum history
Mean ANC (log scale), mean + SD 07.85 + 0.37 07.90 = 0.51 07.86 = 0.41 0.71"
Cancer types 0.59Y
Colon cancer 25 (59.5) 9 (56.2) 34 (58.6)
Rectal cancer 15 (35.7) 05 (31.2) 20 (34.5)
Colorectal cancer 02 (4.8) 02 (12.5) 04 (6.9)
Cancer staging 0.70¥
Stage 2 14 (33.3) 07 (43.8) 21(36.2)
Stage 3 18 (42.9) 05 (31.2) 23 (39.7)
Stage 4 10 (23.8) 04 (25.0) 14 (24.1)
Receiving FOLFOX-4 40 (95.2) 14 (87.5) 54 (93.1) 0.30*
Postpone receiving chemotherapy 1 cycle 27 (64.3) 07 (43.8) 34 (58.6) 0.16*
Number of chemotherapy cycle 0.70*
<12 cycles 7 (16.7) 2 (12.5) 9 (15.5)
12 cycles 35 (83.3) 14 (87.5) 49 (84.5)
Dose, mean + SD
Mean oxaliplatin dose (mg/cycle) 128.88 + 27.80 127.93 £ 13.21 128.62 + 24.53 0.86*

Cumulative dose of oxaliplatin (mg) 1,384.62 + 403.02 1,468.44 + 272.39 1,407.75 + 371.20 0.45*

Mean dexamethasone dose (mg/cycle) 010.90 + 1.79 015.72 + 1.42 012.23 £ 2.75 <0.001°

* Chi-squared test, ® Independent t-test with equal variance, T Wilcoxon-rank sum test, # Independent t-test with unequal variance,

and ¥ Fisher's exact test

Table 3 The prevalence and severity of hypersensitivity

reactions.
N (%)
; itivity i All patients
(HSR) Regimen 1 Regimen 2 (n=58) P-value
(n=42) (n=16)
Number of affected patients 13 (31.0) 05 (31.2) 18 (31.0) 0.98*
Median cycles (Interquartile range) 9(8-11) 6 (5,9)6 (5,9)
Number of HSR episode > 0.99°
1 5 (38.5) 2 (40.0) 7 (38.9)
2 4 (30.8) 1(20.0) 5(27.8)
3 2 (15.4) 2 (40.0) 4(22.2)
4 2 (15.4) 0 (00.0) 2 (11.1)
Severity grading of HSR, number o070t
Grade 1 1(3.7) 0 (0.0) 1(27)
Grade 2 20 (74.1) 7 (70.0) 27 (73.0)
Grade 3 6(22.2) 3(30.0) 9 (24.3)
Symptoms of HSR
Transient rash 7 (25.9) 1 (05.6) 8(17.8)
Utticaria 5 (18.5) 4(22.2) 9 (20.0)
Breathing difficulty 4(14.8) 3(16.7) 7 (15.6)
Transient flushing 4 (14.8) 0 (0.0) 4 (8.9)
Flushing 3(11.1) 2 (11.1) 5(11.1)
Hypotension 2(7.4) 2(11.1) 4 (8.9)
Shivering 1(3.7) 2 (11.1) 3(6.7)
Nausea 1(3.7) 1(5.6) 2 (4.4)
Vomiting 0(0.0) 2 (11.1) 2 (4.4)
Edema from allergy 0 (0.0) 1(5.6) 1(2.2)
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* Chi-squared test, ® Fisher's exact test (Grades 3 and 4 combined), 1 Fisher's exact test (Grades 1 and 2 combined)
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Across patients, the first HSR episodes in Regimen 1 and Table 4 univariate analysis of factors associated with

Regimen 2 were found in cycles 5 and 4 of chemotherapy, hypersensitivity reactions (N = 58).

respectively (P-value = 0.94). The peak incidence of HSRs in Factors OR (95%Cl)* IRR (95%CI)1 Pvalue®
. X ) Age (year) 1.01 (0.96 to 1.06) 1.00 (0.99 to 1.03) 0.85
Reglmen 1 and Reglmen 2 were found in CyCleS 9 and 5’ 60 years and older 1.00 (Reference) 1.00 (Reference) 0.94
respectively. In Regimen 1, the HSR occurrences were capaingertien 00401810252 1,03 (044 10240)
ender
commonly found in cycle 5 - 11. Similarly, the HSR Male 1.00 (Reference) 1.00 (Reference) 0.63
Female 0.52 (0.13 to 2.10) 1.23 (0.52 to 2.88)
occurrences in regimen 2 were found in Cyc|es 4’ 5’ 9’ and 11 Body mass index (kg/m?) 0.85 (0.67 to 1.07) 1.01 (0.91 to 1.12) 0.82
Body surface area (m?) 0.08 (0.00 to 12.24) 0.54 (0.03 to 8.58) 0.66
. Presence of underlying disease
(Figure 1)
No 1.00 (Reference) 1.00 (Reference) 0.87
Yes 0.56 (0.13 to 2.50) 0.93 (0.40 to 2.17)

History of drug allergy

Cancer staging

— 4 No 1.00 (Reference) 1.00 (Reference) 0.86
= 50 Promedicaton 1

& remedication Yes 3.87 (0.31 to 47.88) 0.85 (0.13 to 5.44)

% _____ Premedication 2 Presence of the third-generation platinum

f} 404 history

2 Log rank test P-value = 0.94

S No 1.00 (Reference) 1.00 (Reference) 0.30
E} Yes 0.83 (0.05 to 14.70) 2.17 (0.60 to 7.91)

i Mean ANC (log scale) 2.15 (0.33 to 13.87) 0.62 (0.23 to 1.67) 0.35
o

3 Cancer types

5 Colon cancer 1.00 (Reference) 1.00 (Reference) 0.18
k=

O Rectal cancer 2.99 (0.57 to 15.54) 0.74 (0.24 to 2.28)

c

; Colorectal cancer N/A 0.24 (0.05 to 1.01)

=

=

3

E

3

[&]

Stage 2 1.00 (R 1.00 0.22
Stage 3 0.81 (0.13 to 4.96) 1.18 (0.38 to 3.64)
T T T T T T T T T T Stage 4 1.46 (0.23 to 9.24) 2.33 (0.78 to 6.98)

0 1 2 3 4 5 & 7 8 9 10 11 12
Cycle of Chemotherapy
MNumber at risk FOLFOX4 1.00 (R 1.00 0.59
Premedication 1 42 42 42 39 39 39 37 36 35 33 28 25 24 mFOLFOX6 0.11 (0.0 to 4.63) 1.36 (0.47 to 3.98)
Premedication2 16 16 16 16 16 15 13 13 13 13 12 12 1

Chemotherapy regimen

Postpone receiving chemotherapy 2 1 cycle

No 1.00 (R 1.00 0.10
1 L ] : Yes 1.57 (0.26 to 9.37) 222 (0.80 to 6.17)
Flgure 1 The cumulative incidence of the first episode Mean oxaliplatin dose (mg/cycle) 1.00 (0.90 to 1.12) 1.01 (0.92 to 1.12) 0.80
Of hypersensitivity reaCtiOnS in patients receiving Regimen 1 and Mean cumulative dose of oxaliplatin 0.94 (0.74 to 1.20) 0.95 (0.81 to 1.11) 0.54
(per 100 mg)
Regimen 2 preventive medications (N = 58). Mean dexamethasone dose (mg/cycle) 1.11 (0.87 to 1.42) 1.01 (0.87 to 1.16) 0.91

Note: N/A = not applicable
* Odds ratio (OR) of never had hypersensitivity reactions.

1 Incidence rate ratio (IRR) of hypersensitivity reaction rate.

Factors associated with hypersensitivity reactions ¢ P-value from the likelihood ratio statistic comparing between each model and an empty model using Zero-inflated poisson regression.
Univariate exploration of factors possibly associated with

HSR vyielded no significant results (Table 4). No differences

) . The effectiveness of the preventive medications

were found in ANC between patients who developed HSRs

and those who did not (Figure 2). The HSR prevalence for regimen 1 was 31.0%, and the

HSR rate for Regimen 2 was 31.2% (P-value = 0.98). The

w
@

overall incidence was 0.055 HSR episodes per chemotherapy
cycle in Regimen 1 and 0.053 HSR episodes per
chemotherapy cycle in Regimen 2. ZIP regression revealed
that the odds ratio (95%Cl) and the incidence rate ratio

(95%Cl) were 0.84 (0.20 to 3.57) and 1.15 (0.46 to 2.86),

Log ANC

respectively. An adjusted model found that Regimen 2 was
associated with HSR reduction when comparing with Regimen

1 (incidence rate ratio (95%CI) = 0.15 (0.05 to 0.42), P-value

T T T T T T T T T T T

T . .
1 2 3 4 5 6 7 8 9 10 1 12 < 0.001). However, the odds ratio was not different from 1
Cycle of Chemotherapy

I'—' Without hypersensitivity With hypersensitivity l (Table 5)-

Flgure 2 Mean absolute neutrophil count (logarithmic
scale) in patients with and without hypersensitivity reactions

varying by chemotherapy cycles (N = 58).
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Table 5 Effectiveness of the preventive medications (N = 58).

OR (95%Cl), P-value of hypersensitivity reactions

Unadjusted model Fully adjusted model*

Regimen 1 1.00 (Reference) 0 1.00 (Reference)

Regimen 2 0.84 (0.20 to 3.57), P-value = 0.81 1.00 X 10'*t, P-value = 0.99
IRR (95%Cl), P-value of hypersensitivity reaction rate
Unadjusted model Fully adjusted model*

Regimen 1 1.00 (Reference) 1.00 (Reference)

Regimen 2 1.15 (0.46 to 2.86), P-value = 0.77 0.15 (0.05 to 0.42), P-value < 0.001

Note: CI: Confidence interval, OR: Odds ratio, IRR: Incidence rate ratio,

*Fully adjusted model was adjusted for age, gender (60 years and older), cancer staging, history of drug allergy, and chemotherapy
regimen (FOLFOX-6 or mFOLFOX-6).

T OR of the fully adjusted model = 1.00 X 107 (95% Cl g5 to g224%442)

Discussions and Conclusion

We reported a pilot study of 58 colorectal cancer patients
treated with FOLFOX regimens at Phayao Hospital from
January 2017 to January 2020. The prevalence of
hypersensitivity reactions was 31.0%, many of which (38.9%)
occurred only once and had moderate severity, requiring
symptomatic treatment or abrupted chemotherapy infusion
(Grade 2). Patients should be closely monitored to prevent
HSR. In our data, there were no particular risk factors that
predicted increased risk for HSRs. The overall rate of HSRs
was not different between patients treated with high doses of
dexamethasone plus ranitidine and CPM compared to patients
receiving dexamethasone monotherapy.

In the present study, 31.0% of all patients in both
preventive regimens experienced at least one episode of
hypersensitivity  reactions during their chemotherapy
treatment. This prevalence was higher than in previous
studies. In patients who received oxaliplatin-based
chemotherapy, including the FOLFOX or XELOX regimen, the
overall incidence of HSR was 13.4% when low-dose
dexamethasone (10 mg) and chlorpheniramine maleate 10 mg
injection was given before the oxaliplatin administration. The
Multicenter International Study of Oxaliplatin/5-
Fluorouracil/Leucovorin in the Adjuvant Treatment of Colon
Cancer (MOSAIC), the largest trial of the FOLFOX-4 regimen,
reported that 10.3% of all patients given oxaliplatin-based
chemotherapy had experienced allergic reactions.®

Past studies have found that differences in the prevalence
of HSR and its onset may be related to the preventive
medications and the chemotherapy regimen. A retrospective
study by Kidera et al reported that patients receiving the
mFOLFOX-6 regimen reported that HSRs occurred in 20% of
subjects receiving low-dose dexamethasone (8 mg), whereas

only 7% of patients developed HSRs after receiving high-dose
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dexamethasone (20 mg) with diphenhydramine 50 mg and
famotidine 20 mg.?" In the present study, chlorpheniramine
maleate and ranitidine were administered to patients.
Nonetheless, the efficacy of different antihistamines in HSR
prevention has not been reported. Most patients in the present
study were given the FOLFOX-4 regimen. By contrast, Kidera
et al's patients were given the mFOLFOX-6 regimen?', and
the FOLFOX or XELOX regimens were used in one study that
reported a 13.4% rate of HSRs.'" These differences in
chemotherapy treatments may explain why patients in the
present study exhibited higher levels of HSRs.

The timing of HSRs observed in the present study was
earlier than has been observed elsewhere. The first cycles in
which HSRs occurred in regimens 1 and 2 were the fifth and
fourth cycles, respectively, and the median timing of HSRs
occurred at cycle 9 (IQR = 8 - 11) and 6 (IQR = 5 - 9),
respectively. A previous report found that the eight cycle is the
median time to develop HSR in patients receiving
dexamethasone 10 mg and chlorpheniramine 10 mg.'* The
early onset of HSR in Regimen 2 patients might be associated
with the delayed administration of antihistamines, which were
initiated after cycle five (in Regimen 1 group) and cycle 4 (in
Regimen 2 group). The increased prevalence of HSR and the
occurrence of hypersensitivity reported in earlier cycles of
chemotherapy reflect the need to develop a more effective
premedication regimen. Additionally, genetic variants may
have influenced the differences in HSRs.?*?® The HSR
prevalence in Asian patients given the FOLFOX-4 regimen
ranged between 4.0% and 25.0%, whereas the prevalence in
four Western studies ranged between 6.3% and 10.0%.2* Further
studies should investigate factors associated with HSRs in the
Thai population.

Our results were disconcordant with a previous study by
Kidera et al.?! While Kidera et al found that high-dose
dexamethasone was associated with a significant decrease in
both the overall prevalence of HSRs and the incidence of
HSRs per chemotherapy cycle, we did not find differences in
either measure as a function of pretreatment regimen.
However, a zero-inflated poisson regression model using
several patient characteristics as covariates did find that there
was an 85% reduction in the incidence rate ratio of HSRs per
result of the

chemotherapy cycle as a high-dose

dexamethasone and antihistamines treatment. This result
must be interpreted with caution as it is not clear why the set

of covariates used yielded a significant result when models
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using other sets of covariates did not always yield significant
results. One reason for the lack of significant results may be
the small sample size in the present study compared with
Kidera et al (58 patients vs. 181 patients, respectively). The
present study also employed different statistical analyses.?'
Another difference was the chemotherapy regimen. All
patients in the previous study were given the mFOLFOX-6
regimen,?! while over 94.0% of patients in this study were
given the FOLFOX-4 regimen. Also, differences in adverse
events reporting were documented between the two
regimens.?

Previous reports have shown associations between HSRs
and various factors, including being younger than 60-year-old,
being female, having a drug allergy history, receiving the stop-
and-go regimen, and undergoing salvage therapy.'>'3192 |n
our data, none of these associations were apparent, but this
may have been due to a low sample size. Previous studies
have also found HSRs to be associated with neutrophil,
monocyte, lactate dehydrogenase'®, and serum albumin.? In
the present study, absolute neutrophil count (ANC) was not
different between patients with and without HSRs. A previous
report demonstrated that neutrophils were more stimulated in
HSR patients. The mechanism of this reaction, however,
remains unclear.?

This is the first study reporting the efficacy of the
premedication to prevent chemotherapy-related hyper-
sensitivity reactions in Thai patients given the FOLFOX
regimen. There were some limitations worth mentioning. First,
even though Phayao Hospital is a relatively large general
hospital with 400 beds, only 58 cancer patients were eligible
in the present study. Consequently, it was found that only 10%
of statistical power was achieved. Second, we retrospectively
collected data from the pharmaceutical care records that were
not explicitly designed for research purposes. Therefore, some
laboratory results were missing during HSRs. For example,
monocyte, lactate dehydrogenase' and serum albumin® were not
available.

As this is only a pilot study, it may be limited in its clinical
application. However, the statistical analysis in our study helps
determine a method for selecting a model to analyze data with
excessive zero-values (i.e., no events). We also calculated the
sample size required to have at least 80% statistical power to
detect differences based on the effect size of 1.15, we found

that 350 patients would be required. Extension of the study
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period and increasing the number of study settings can help
achieve the sample size.

The incidence rates of hypersensitivity reactions were not
different between traditional and modified preventive
medications. However, increasing the dose of dexamethasone
combined with ranitidine and chlorpheniramine maleate as the
preventive medication tended to be more beneficial than the
lower dose of dexamethasone premedication in the decrease of
HSR frequency and HSR rate in the later cycle of
chemotherapy. Nonetheless, a larger study is needed to confirm

our findings.
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