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A Questionnaire Survey on the Barriers to Prescription Suggestions
by Cooperation between Community Pharmacists and Hospitals in
Outpatient Chemotherapy

Abstract

Community pharmacist-driven pharmaceutical interventions in outpatient cancer chemotherapy have the potential
to improve patient outcomes. However, the current state of such interventions remain unclear, due to numerous
environmental differences posing as barriers. This study used an anonymous web-based questionnaire targeting
members of the Aichi Pharmaceutical Association. After excluding 152 participants who lacked experience in
dispensing anticancer drugs or providing medication guidance, the remaining participants were divided into two groups:
26 with experience in suggesting prescriptions and 92 without. We compared the degree of barriers experienced by the
two groups to suggesting prescriptions and surveyed their requests to improve collaboration between hospitals and
community pharmacists. The results showed that the inexperienced group faced significantly higher barriers (p<<0.05)
than the experienced group in the following areas: limited knowledge and experience in cancer chemotherapy, lack of
supervisory support, difficulty in using information-sharing tools, weak relationships with partner hospitals, and patient
status stability. Additionally, many respondents requested study sessions on cancer chemotherapy regimens and case
study methods to improve the collaboration between hospitals and community pharmacists.

Key words
suggesting prescriptions, pharmaceutical interventions, collaboration between hospitals and community pharmacists,
outpatient cancer chemotherapy, community pharmacists, barriers
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Kumi Nakamura' f, Toshihide Onikubo', Masayoshi Koinuma?®

Sensory Evaluation of Dosage Form Preference of Oral Rehydration
Solutions for Mucositis and Diarrhea Associated with Cancer Treatment

Abstract

Thirst is related to mucositis and diarrhea associated with anti-cancer drugs and radiotherapy. According to diarrhea
treatment guidelines for patients with cancer, over-the-counter oral rehydration solutions (ORS) are recommended with
A level of recommendation. These are useful for treating thirst in mucositis. OS1®, a leading over-the-counter ORS
brand, is available in liquid and jelly forms. We believe it is important for hospital pharmacists and health insurance
pharmacies to understand these dosage forms for patients with cancer; thus, we investigated different forms of ORS.
Data were collected via a questionnaire filled out by patients. “Relief of thirst” best reflects the importance of using
ORS; therefore, it was analyzed as the primary endpoint, but no causal relationship was found with the liquid and jelly
dosage forms. However, participants with mucositis reported a significant improvement in their subjective symptoms,
with thirst subsiding more in these participants than in those with diarrhea. The physical changes resulting from the
liquid and jelly forms observed in this study could prove useful for pharmacists providing advice to patients.

Key words
Pharmacist, thirst, diarrhea, mucositis, advice, 0S-1®
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The Association Between
Diabetes and Peripheral
Neuropathy Induced by Vincristine
in Patients with B-cell Lymphoma:
A Retrospective Study

Takashi Uchida’, Katsuhisa Hayashi, Kyoko Inooka

Abstract

In this single-center, retrospective, observational study, the association between diabetes and vincristine-induced
peripheral neuropathy (VIPN) was determined. This study included 85 patients with B-cell lymphoma who started
vincristine-containing chemotherapy at the Miyagi Cancer Center from June 2014 to May 2024. There was no significant
difference in the incidence of the common terminology criteria for adverse events grade 2 (G2) or higher VIPN between
the diabetic (n=20) and non-diabetic groups (n=65) (45.0% vs 46.2%, p =1.00, Fisher's exact test). However, diabetes
was associated with a significantly lower cumulative dose of vincristine until the onset of VIPN=G2 (regression
coefficient estimates, —2.50; 95% confidence interval, —4.69——0.32, multiple regression analysis). The study suggests
that diabetes may not affect VIPN incidence. However, VIPN may occur earlier in patients with diabetes than in those
that are non-diabetic.
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is used for treating B-cell lymphomas, such as follicular
Introduction lymphoma and diffuse large B-cell lymphoma (DLBCL).”

The dose-limiting toxicity of VCR is neuropathy.”

Vincristine (VCR), a chemotherapy drug, belongs
to the group of vinca alkaloids.” The combination of
VCR, rituximab, cyclophosphamide, doxorubicin, and
prednisolone is known as the R-CHOP regimen,” which

VCR may cause neuropathy because of microtubule
structure disruption, inflammatory processes, and
axonal dysfunction.” VCR-induced neuropathy

development is associated with the VCR dose,* *”
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Table 1 Chemotherapy agents

Regimen Chemotherapy agents

R-CHOP regimen
days per cycle.

rituximab (375 mg/m2, day 0 or day 1), adriamycin (50 mg/m2, day 1), vincristine (1.4 mg/ m2 , max.
2.0 mg, day 1), cyclophosphamide (750 mg/m2, day 1), prednisolone (100 mg/body, day 1- day 5), 21

R-CVP regimen

rituximab (375 mg/m2, day 0 or day 1), vincristine (1.4 mg/ m2 , max. 2.0 mg, day 1),
cyclophosphamide (750 mg/m2, day 1), prednisolone (100 mg/body, day 1- day 5), 21 days per cycle.

R-THP-COP regimen

rituximab (375 mg/m2, day 0 or day 1), tetrahydropyranyladriamycin (30 mg/ m2, day 1), vincristine
(1.4 mg/ m2 , max. 2.0 mg, day 1), cyclophosphamide (750 mg/m2, day 1), prednisolone (100
mg/body, day 1- day 5), 21 days per cycle.

ethnicity,” concomitant use of a CYP3A4 inhibitor,
and hereditary neuropathy.”® The most consistent
observation is that as the cumulative VCR dose
increases, the severity of VCR-induced neuropathy
increases.” VCR-induced peripheral neuropathy (VIPN)
may affect patients’ quality of life"?; however, its
prevention and treatment methods remain unestablished.
The most effective treatments for VIPN include dose

delay, dose reduction, and VCR discontinuation.””

Diabetes can cause peripheral neuropathy.'” '
Hyperglycemia-induced oxidative stress and the
accumulation of advanced glycation end-products
in the peripheral nerves are associated with diabetic
neuropathy.'**?

Axonal degeneration has been observed in patients
with diabetic peripheral neuropathy'® ' and those
treated with VCR.*” The association between diabetes
and VIPN is controversial. Sawaki et al. reported that
the incidence of grade 2 (G2) or higher VIPN did not
differ significantly between patients with and without
impaired glucose tolerance."” However, Brunello ef al.
reported that hyperglycemia during R-CHOP regimen
was associated with grades 3—4 non-hematological
toxicity, including neuropathy." Diabetes is predictably
a risk factor of VIPN,” although studies are lacking.”
Additionally, more detailed differences, such as the
time-until-onset of VIPN between two groups, remain
unclear. Clarifying the association between diabetes
and VIPN would contribute to its early detection and
prevention. This study aimed to assess the relationship

between diabetes and VIPN.

Materials and methods

1. Patients and treatment
An observational, single-centered, exploratory study

was performed. Patients with B-cell lymphoma who
received R-CHOP or R-CHOP-like (R-CVP' and R-THP-
COP") regimen from June 2014 to May 2024 at the
Miyagi Cancer Center, and those who received more
than six cycles of R-CHOP or R-CHOP-like regimen
were enrolled. The chemotherapy agents of R-CHOP
or R-CHOP-like regimen are shown in Table 1. To
investigate the medication used by the patients, only
those who received six cycles of these chemotherapy
agents in an inpatient setting were enrolled. The
exclusion criteria were as follows: (1) Patients who had
prior exposure to neurotoxic chemotherapy, such as
platinum compounds, taxanes, and vinca alkaloids.” (2)
Patients who previously suffered from neuropathy at the
initiation of the study. (3) Patients receiving treatment
with medicine that may relieve VIPN (duloxetine,"
vitamin B12," pregabalin,”” or mirogabalin®”) at the
initiation of the study. (4) Patients receiving medicine
that may relieve VIPN for purposes other than the
treatment of peripheral neuropathy during the study
period. (5) Patients classified into “Diabetic type”
according to Japanese guideline (glycated hemoglobin
A1C (HbA1C)=6.5% or casual plasma glucose level
=200 mg/dL)* at the initiation of the study.

2. Methods
(1) Data collection

The information obtained at the initiation of the
R-CHOP or R-CHOP-like regimen was from the electronic
medical record: age, sex, body surface area, lymphoma
type, Ann Arbor stage, history of diabetes, VCR dose,
medications used initially during R-CHOP or R-CHOP-
like regimen, concomitant use of CYP3A4 inhibitors,
concomitant use of medications that may relieve
VIPN, symptoms of peripheral neuropathy, neutrophil
count, platelet count, hemoglobin concentration, blood
glucose, HbA1C, estimated glomerular filtration rate,
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total bilirubin, alanine aminotransferase, and aspartate
aminotransferase.
(2) Study period

The study period was from the date of initiation of
R-CHOP or R-CHOP-like regimen (day 1) to the first visit
to our hospital after chemotherapy course six, day 21.
(3) Evaluation of VIPN severity

VIPN severity was graded based on the Common
Terminology Criteria for Adverse Events (CTCAE)
version 5.0 for peripheral motor neuropathy or peripheral
sensory neuropathy from the electronic medical record.
In CTCAE version 5, peripheral neuropathy grade 1 was
defined as “asymptomatic” or “clinical or diagnostic
observations only.” Herein, VIPN=G2 was defined as
a case in which VIPN was confirmed, such as VIPN-
induced VCR dose modulation, VCR omission, or a new
medication was required for VIPN treatment.
(4) Concomitant use of CYP3A4 inhibitors

VCR is metabolized by CYP3A4 and CYP3A5.Y
The concomitant use of VCR and a CYP3A4 inhibitor
reportedly increases VCR concentration in the blood.”
Applying the three-compartment model to VCR
pharmacokinetics, the mean half-lives of serum VCR
were 1.9, 19.2, and 1359 min. Concomitant usage was
defined as CYP3A4 inhibitor administration within
seven days following VCR administration. The CYP3A4
inhibitor is thus an azole antifungal agent,” aprepitant,
and fosaprepitant.*”

COP) regimens from June 2014 to May 2021 (n =147 )

Patients with B-cell lymphoma who were treated with more
than six cycles of R-CHOP or R-CHOP-like (R-CVR, R-THP-

(5) VCR dosage

VIPN severity is correlated with a peak concentration
of VCR? and its dosage per body surface area.”
The initial VCR dose was calculated in mg/m® The
cumulative VCR dose at the onset of VIPN=G2 is
usually 5-6 mg/body.” The cumulative VCR doses at
the onset of VIPN=G2 were calculated in mg/body.
(6) Ethical approval

This study was conducted in accordance with the
ethical principles of the Declaration of Helsinki and the
ethical guidelines for medical research involving human
subjects and was approved by the Ethical Review Board
of the Miyagi Cancer Center (Approval No. 2024-034).
(7) Study endpoints

The primary endpoint was the incidence of VIPN=G2
based on CTCAE version 5.0. The secondary endpoint
was the cumulative VCR dose at the onset of VIPN=G2
as the most consistent observation regarding VIPN.”

4. Statistical analysis

Patients were classified into two groups: those with
and without diabetes. The Mann—Whitney U-test was
used to compare continuous variables, and Fisher's
exact test was used to compare categorical variables.
The cutoff value for the initial VCR dose was determined
using receiver operating characteristic analysis and
Youden's index. Relative dose intensity (RDI) was
defined as the actual prescribed dose divided by the
standard dose of VCR specified in the regimen.

—_— >

- Diabetic type (n=6)

<At start of R-CHOP or R-CHOP-like regimens >
- Receiving treatment with duloxetine, vitamin B12, pregabalin, or mirogabalin (n = 19)
« Previous neuropathy (n =4)

- Missing laboratory values (n = 25)

<During six cycles of R-CHOP or R-CHOP-like regimens >
- Start of vitamin B12 administration : Lumbago (n =1) , Mood dysphoria (n=1) ,

- Start of pregabalin administration : Lumbago (n=1) , shingles (n=2) ,

+ Omission of VCR without stated reason (n = 1)

Reason not stated (n =1)

chest pain (n=1)

v

Study participants
(n = 85)

Fig. 1 Flow diagram depicting the study participants
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Table 2 Patient Characteristics

Diabetic group

Non-diabetic group

(n = 20) (n = 65) P
Age (years) <65 3 (15.0) 23 (35.4)
0.102°
> 65 17 (85.0) 42 (64.6)
Sex’ Male 9 (45.0) 33 (50.8)
0.799
Female 11 (55.0) 32 (49.2)
Blood glucose (mg/dL) 152.5  (81-324) 107 (83-170) 0.001”
HbAlc (%) 6.7 (5.8-10.7) 56  (4.9-6.4) <0.001%
Body surface area (m?) 1.59 (1.26-1.88) 1.60  (1.20-1.91) 0.828”
eGFR (mL/min/1.73m2) 62.1 (37.7-109.4) 70.8  (19.0-113.3) 0.291”
T-BIL (mg/dL) ™ 0.5 (0.3-1.2) 05  (03-1.4) 0.772"
AST (IU/L) ™ 17 (9-63) 22 (10-107) 0.231%
ALT (IU/L) 135 (3-68) 16 (7-180) 0.421"
Diagnosis’ DLBCL 15 (75.0) 51 (78.5)
FL 5 (25.0) 11 (16.9)
MZL 0 (0) 1 (1.5) 0.789%
PMBL 0 (0) 1 (1.5)
Unknown 0 (0) 1 (1.5)
Stage’ [ 6 (30.0) 17 (26.2)
0.777%
e 14 (70.0) 48 (73.8)
Regimen” R-CHOP 18 (90.0) 65 (100)
R-CVP 1 (5.0) 0 (0) 0.053"
R-THP-COP 1 (5.0) 0 (0)
Initial dose of VCR (mg/m?) <1.14 11 (55.0) 24 (36.9) :
0.196°
>1.14 9 (45.0) 41 (63.1)
Concomitant use of CYP3A4 inhibitor” Yes 18 (90.0) 60 (92.3)
0.665”
No 2 (10.0) 5 (7.7)
Number of cycles used in combination
N 6 (0-6) 6 (0-6) 0.797¥
with CYP3A4 inhibitor
Study period (days) 139 (126-197) 140  (124-190) 0.586°
Onset of grade 2 or higher peripheral neuropathy”  Yes 9 (45.0) 30 (46.2) :
1.000°
No 11 (55.0) 35 (53.8)
Rerative dose intensity (%) 81.0 (30.0-100.0) 95.2  (24.9-101.5) 0.181”

a)Fisher’s exact test, b)Mann-Whitney U-test, *No of patients (%) , **Median (range) ,
VCR: vincristine, HbA1C: glycated hemoglobin A1C, eGFR:estimated glomerular filtration rate, AST: aspartate aminotransferase,

ALT: alanine aminotransferase, T-Bil: total bilirubin, DLBCL: diffuse large B-cell lymphoma, FL: Follicular lymphoma, MZL: Marginal

zone lymphoma, PMBL: Primary mediastinal large B-cell lymphoma.

The mean cumulative VCR dose at the onset of
VIPN=G2 was compared for patients with VIPN=G2.
Multivariate analysis was performed using a multiple
regression analysis. The dependent variable was the
mean cumulative VCR dose at the onset of VIPN=G2,
whereas the independent variables were diabetes and
the initial VCR dose (more than the cutoff value).

EZR version 1.40% was used for data analysis. All
reported p-values were two-sided, and values <0.05
were considered statistically significant.

Results

1. Patient characteristics

Between June 2014 and May 2024, 147 patients with
B-cell lymphoma received more than six cycles of
R-CHOP or R-CHP-like regimens in an inpatient setting.
A total of 85 patients (57.8%) met the eligibility criteria
(Figure 1). The cutoff value of the initial VCR dose
was 1.14 mg/m® which was an optimal measurement
risk factor for the development of VIPN=G2 during
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the six cycles of chemotherapy. The only type of azole
antifungal agent was fluconazole (100 mg/day).

Patient characteristics of the two groups are shown
in Table 2. The HbAlc levels were significantly higher
in the diabetic group than in the non-diabetic group
(»<<0.05).

Herein, 20 (23.5%) patients with diabetes were
included, out of which 16 (80.0%) had a record of the
duration of diabetes in their electronic medical record;
the median duration of diabetes in these patients was
18.5 years (range: 3—33 years).

2. Hyperglycemia during chemotherapy
regimen

Hyperglycemia (HbAlc=7.0% or casual plasma
glucose level =180 mg/dL) can cause diabetic
complications.” During the study period, all patients in
the diabetic group had hyperglycemia at least once. In
the non-diabetic group, HbAlc or plasma glucose level
was measured in 46 of 65 patients during the study
period. Nine (19.6%) patients had hyperglycemia.

3. The incidence of VIPN>G2

The crude incidence of VIPN=G2 was 45.9% in this
study group. The incidence of VIPN=G2 did not differ
significantly between the diabetic and non-diabetic
groups (45.0% vs 46.2%, p =1.000, Table 2).

Cumulative dose of vincristine at the onset of
grade 2 or higher peripheral neuropathy (mg/body)
(=]
1

2 4 i

T T
0 1

Non-diabetes Diabetes

Fig. 2 The cumulative dose of vincristine at the
onset of grade 2 or higher vincristine-
induced peripheral neuropathy (VIPN)

4. The cumulative VCR dose at the onset
of VIPN>G2

Among 39 of 85 patients who developed VIPN=G2,
including 9 patients with diabetes (23.1%), the mean
cumulative VCR dose at the onset of VIPN=G2 was
6.0 mg/body. All these patients were administered VCR
combined with the CYP3A4 inhibitor at least once.

The cumulative VCR dose at VIPN=G2 was
significantly lower in the diabetic group than in the non-
diabetic group (3.6 mg/body vs 6.0 mg/body, p = 0.029,
Figure 2). The multiple regression analysis revealed the
presence of diabetes to be associated with a significantly
lower cumulative VCR dose until the onset of VIPN=G2
(Regression coefficient estimates, —2.50; 95% confidence
interval, —4.69——0.32; p =0.026; Table 3). The adjusted
coefficient of determination (R2) was 0.083.

Discussion

No significant difference was found between the
diabetic and non-diabetic groups in the incidence of
VIPN=G2. Conversely, the cumulative VCR dose at
the onset of VIPN=G2 was significantly lower in
the diabetic group than in the non-diabetic group.
Neuropathy caused by oxaliplatin, a chemotherapy
agent, exhibits similar characteristics to VIPN. A lower
dose of oxaliplatin can cause neuropathy in patients
with diabetes,” * although the severity of neuropathy
was similar in patients with and without diabetes.””*
Lee et al. indicated that preexisting peripheral nerve
injury from chronic hyperglycemia may be aggravated
by or potentiate the clinical manifestation of oxaliplatin-
associated neurotoxicity.” This hypothesis may also
apply to VIPN. The diabetes duration time in the diabetic
group was not uniform. The nerve conduction velocity
decreased with time among patients with non-insulin-
dependent diabetes.” Therefore, the diabetic group may
include patients who had no or minimal neurotoxicity.

In patients treated with the R-CHOP regimen, the
incidence of VIPN=G2 in previous studies was 16.0—
17.5%."* Herein, the incidence of VIPN=G2 was
45.9%, which is higher than the previously reported
value. This may be caused by the difference in evaluation

Table 3. Multiple regression analysis of the factors affecting the cumulative dose of VCR at the onset of

grade 2 or higher peripheral neuropathy.

Regression coefficient estimates 95% ClI Standard error T p
Initial dose of VCR (= 1.14 mg/m?) -0.14 (-1.98 - 1.70) 0.91 -0.15  0.879
Diabetes -2.50 (-4.69 - -0.32) 1.08 -2.33  0.026

VCR: vincristine, Cl: confidence interval.
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criteria between this study and previous studies. CTCAE
version 5 was used herein, whereas CTCAE version 3 or
4 was used in the previous studies."”* CTCAE version
5 defines grade 1 peripheral sensory neuropathy as
asymptomatic. However, the loss of tendon reflexes
or paresthesia included grade 1 peripheral sensory
neuropathy in CTCAE versions 3 and 4. The weak but
not asymptomatic peripheral sensory neuropathy may
be estimated as grade 1 in previous studies, but grade 2
herein.

A lower RDI of VCR® and diabetes® may be
associated with poor survival outcomes in patients with
DLBCL. Herein, the median RDI of VCR did not differ
significantly between the diabetic and non-diabetic
groups. This suggests that the early occurrence of VIPN
in patients with diabetes has a limited effect on poor
survival outcomes in patients with DLBCL.

To our knowledge, this is the first study evaluating the
effect of diabetes on peripheral neuropathy in patients
treated with R-CHOP or R-CHOP-like regimen in detail.
However, this study has some limitations. First, this is
a single-center retrospective study with a small sample
size. Second, histological and electrophysiological tests
were not performed. Third, there is a possibility that
hyperglycemia during the study period accelerated the
onset of neuropathy. Further studies targeting diabetic
groups with well-controlled plasma glucose levels are
needed to elucidate the relationship between diabetes
and time-until-onset of VIPN.

In conclusion, our results suggest that diabetes may
not affect the incidence of VIPN=G2 following six
cycles of R-CHOP or R-CHOP-like (R-CVR, R-THP-COP)
regimens in patients with B-cell lymphoma. However,
VIPN may occur earlier in patients with diabetes than in
those without.

VIPN can last for months.* Therefore, patients’
quality of life can be diminished for a long time. The
cumulative VCR dose, and onset of VIPN should be
monitored carefully, especially in patients with diabetes,
to detect VIPN earlier and encourage treatment to
prevent exacerbation.
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