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Abstract. Background/Aim: High-dose chemotherapy is
frequently administered to patients with hematologic
malignancies, thereby causing severe adverse drug reactions
(ADRs) at a relatively high frequency. To precisely monitor
ADRs, we developed a medication instruction sheet (MIS) for
patients who received rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisolone (R-CHOP)
combination therapy for non-Hodgkin’s lymphoma (NHL).
Herein, we evaluated the usefulness of the MIS for managing
ADRs in patients who received R-CHOP therapy. Patients
and Methods: We included patients aged =20 years who
received R-CHOP therapy as first-line treatment for NHL at
the Department of Hematology, Kyushu University Hospital,
between August 2014 and December 2018. Medical
professionals evaluated the possible occurrence of ADRs
according to the present MIS and ADRs were graded
according to the Common Toxicity Criteria, version 4.0
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(National Cancer Institute, Bethesda, MD, USA). Finally, the
accuracy of the MIS in predicting the occurrence of ADRs of
different grades and during definite periods was evaluated.
Results: Seventy-five patients with NHL were included in the
present study. Overall, 359 ADR events were monitored,
which were predicted ADR items listed in the MIS. Among
these, 254 (71%) events occurred during the same period as
those listed in the MIS. The onset timing of any grade of an
infusion reaction and peripheral neuropathy precisely
matched those listed in the MIS. However, the accuracy of
the MIS was reduced in patients with thrombocytopenia
(42%). Conclusion: The present MIS could be useful for
monitoring ADRs in patients with cancer undergoing R-
CHOP therapy.

Although several anticancer drugs confer beneficial effects
against various types of cancers via distinct mechanisms of
action, chemotherapeutic drugs, including cytotoxic agents
and molecular target drugs, often induce undesirable effects.
Several anticancer drugs are commonly used in clinical
settings, potentially resulting in diverse adverse drug reactions
(ADRs) with different onset times. Furthermore, the same
anticancer drug can be employed in different chemotherapy
regimens at different doses, thus complicating the occurrence
of ADRs and their time-to-onset (i.e., ADR onset timing).
Therefore, careful attention could help avoid or relieve serious
ADRs during combination chemotherapy. Accordingly,
clinical pharmacists are responsible for verifying prescription
orders based on the chemotherapy regimen, providing safe and
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effective supportive care medications, extensive explanation
of the onset, degree of symptoms, and duration of ADRs likely
to occur, thus ensuring safe and effective chemotherapy and
relieving patient anxiety (1-7).

To ensure the rapid and accurate monitoring of ADRs that
could occur during combination chemotherapy, we have
previously established an innovative medication instruction
sheet (MIS) covering 300 chemotherapy regimens (1). These
sheets have enabled medical professionals, including
pharmacists, physicians, and nurses, to visually and promptly
recognize the type of ADRs, as well as the extent of
occurrence, when symptoms appear, and how long they
persist after cancer chemotherapy. In addition, these sheets
are useful for clinical pharmacists to educate patients
regarding the risks and benefits of cancer chemotherapy.

Severe ADRs may develop at a relatively high frequency
during cancer chemotherapy in patients with hematologic
malignancies, as high-dose chemotherapy is commonly used
in these patients. We provided pharmaceutical care by using
MIS to monitor patients with non-Hodgkin’s lymphoma
(NHL) who received combination chemotherapy, including
rituximab, cyclophosphamide, doxorubicin, vincristine, and
prednisolone (R-CHOP). Therefore, in the present study, we
evaluated the usefulness of MIS in the clinical setting.

Patients and Methods

R-CHOP therapy. The R-CHOP regimen included rituximab (375
mg/m2, intravenous infusion for 3-6 h) on day 1, followed by
doxorubicin (50 mg/m?2, intravenous infusion for 1 min), vincristine
(1.4 mg/m2 up to 2.0 mg/body weight, intravenous injection for 1
min), and cyclophosphamide (750 mg/m2, intravenous infusion for
2 h) on day 1 or 2, and prednisolone (100 mg/body weight)
administered orally on days 1 to 5, every 21 days.

Preparation of medication instruction sheet (MIS). A MIS template
was developed using Microsoft Excel® 2010 and a later version on
the Microsoft Windows platform, which contained two parts: the
treatment schedule section and the ADR monitoring section during
cancer chemotherapy (Figure 1). The incidence rate of each ADR
associated with rituximab, cyclophosphamide, doxorubicin,
vincristine, and prednisolone was obtained from the package insert
and manufacturers’ brochures. ADRs with incidence rates >10%
were listed in the MIS as those that need to be monitored by
medical professionals. Data regarding the onset timing and
duration of listed ADRs were obtained from scientific literature
and retrospective investigations (8). The onset timings and
durations of ADRs were marked in color to promptly and visually
recognize ADRs that require extensive caution. Myelosuppression
should be carefully monitored during R-CHOP therapy, as
chemotherapy increases the risk of death due to infections
associated with neutropenia and thrombocytopenia-induced
hemorrhage (9, 10). Leukopenia was monitored from 3 days before
the expected day of maximal reduction in the leukocyte count to
the day of recovery to the normal range. The monitoring periods
for leukopenia associated with cyclophosphamide, doxorubicin,
and vincristine were 7-21, 7-21, and 9-21, respectively.

Table 1. Patient characteristics.

Number of patients 75
Sex
Male 36 (48.0%)
Female 39 (52.0%)
Age
Median, year (range) 64 (34-79)
ECOG-PS score
0 42 (56.0%)
1 25 (33.3%)
2 7 (9.3%)
3 1 (1.3%)
Diagnosis
Diffuse large B-cell lymphoma 50 (66.7%)
Follicular lymphoma 16 (21.3%)
Mucosa-associated lymphoid tissue lymphoma 4 (5.3%)
Others 5 (6.7%)

ECOG-PS: Eastern Cooperative Oncology Group performance status.

Premedication and supportive care medicines are listed in the MIS.
A brief explanation, along with speech bubbles, was inserted in the
MIS, which was determined after the approval of oncology
specialists at our Department of Hematology. Illustrations inserted
in the MIS were originally drawn by pharmacists at the
Department of Pharmacy, Kyushu University Hospital.

Assessment of MIS. In total, 75 patients aged =20 years received R-
CHORP therapy as the first-line treatment for NHL at the Department
of Hematology, Kyushu University Hospital, between August 2014
and December 2018. Physicians, nurses, and pharmacists monitored
ADRs using the MIS for R-CHOP and verified the prescription of
supportive care drugs on the appearance of any sign of potential
ADRs. Documented ADRs were graded according to the Common
Toxicity Criteria, version 4.0 (National Cancer Institute, Bethesda,
MD, USA).

In the present study, we evaluated the usefulness of MIS by
comparing ADR items and their onset timings observed during
chemotherapy with those presented in the MIS.

Data analysis. The predictive accuracy of the prepared MIS was
evaluated by calculating the rate of matching of each ADR item and
the MIS-predicted onset timing when compared with those observed
during chemotherapy. Data are shown as the matching rate and 95%
confidence interval (CI) for the population proportion, as reported
by Rumsey (11). The Chi-square test was used to examine
differences in the predictive accuracy of the MIS between mild to
moderate events and severe ADRs. Data were analyzed using JMP
Pro® 16 (SAS Institute, Cary, NC, USA), and a p-value <0.05 was
considered statistically significant.

Results

Baseline clinical characteristics of patients. A total of 75
patients with NHL were included in the present study. Table
I presents the baseline clinical characteristics of included
patients. The median age of the patients was 64 years
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Figure 2. Accuracy of the present MIS for predicting the onset of any grade of ADRs occurring in patients with cancer receiving R-CHOP
chemotherapy. Accuracy represents the rate of concordance between the onset timing of each ADR observed and that listed in the MIS. The ADRs
observed in the present study were all predicted ADRs shown in MIS. The figures in parentheses represent the number of events. The upper and
lower bars represent the upper and lower limits of the 95% confidence interval, respectively. ADRs: Adverse drug reactions; ALT: alanine
aminotransferase; AST: aspartate aminotransferase; MIS: medication instruction sheet.

(range=34-79 years). Most patients presented a good
performance status (0-1). The most common disease was
diffuse large B-cell lymphoma (66.7%), followed by
follicular lymphoma (21.3%) and mucosa-associated
lymphoid tissue lymphoma (5.3%).

Evaluation of MIS for predicting ADR items and their time
of onset. As shown in Table II, a total of 359 ADR events
were monitored in 75 patients, including 42 patients with
constipation (incidence rate, 56.0%), 39 with anorexia
(52.0%), 35 with nausea/vomiting (46.7%), 32 presenting
elevated alanine aminotransferase (42.7%), 24 with insomnia
(32.0%), 23 exhibiting peripheral neuropathy (30.7%), 18
displaying infusion reactions (24.0%), 17 presenting elevated
aspartate aminotransferase (22.7%), and 11 with stomatitis
(14.7%) in terms of non-hematologic ADRs, along with 72
with leukopenia (96.0%), 26 with thrombocytopenia
(34.7%), and 20 with anemia (26.7%).

Notably, all documented ADRs were predictable ADRs
listed in the MIS. Among all ADR events, 254 (70.8%)
occurred during the same period as described in the MIS.
Notably, the onset timings of the infusion reaction and
peripheral neuropathy precisely matched those listed in the
present MIS (Figure 2). The accuracy of the MIS for
predicting the ADR onset timing was sufficiently high for
leukopenia (86.1%, 95%CI=75.8-93.3%) and nausea/vomiting

(80.0%, 62.7-91.9%), but moderate for stomatitis (72.7%,
39.0-94.0%) and anemia (70.0%, 45.7-88.1%). However, the
prediction value was insufficient for the onset timing of
thrombocytopenia (42.3%, 23.3-63.3%).

Unpredicted ADRs such as constipation, anorexia,
nausea/vomiting, insomnia, and stomatitis appeared later
than the respective onset timing listed in the MIS; however,
other ADRs, including elevated serum aminotransferases and
hematologic ADRs such as leukopenia, thrombocytopenia,
and anemia, occurred earlier than the onset timings listed in
the MIS.

No significant difference in the predictive accuracy of
MIS was noted between mild to moderate (grades 1-2)
events (68.9%: 199 of 289 events) and severe ADRs (78.6%:
55 of 70 events) (p=0.11, Chi-square test).

Discussion

In the present study, the predominant ADRs were leukopenia
(96.0%), followed by constipation (56.0%), anorexia
(52.0%), nausea/vomiting (46.7%), elevated serum alanine
aminotransferase (42.7%), and thrombocytopenia (34.7%).
In general, our data on the incidence of these ADRs were
consistent with results reported by the randomized
international phase III trial evaluating R-CHOP therapy,
although less frequent (12).
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Notably, the ADRs observed in the present study were all
predicted by the prepared MIS. Moreover, the onset timings
of these ADRs were nearly consistent with those described
in the MIS. The accuracy rate of the present MIS in terms of
the onset timing was estimated from the proportion of the
number of ADR events that occurred during the predicted
period described in the MIS to the total ADR events; overall,
the rate was 70.8% (95%CI=65.7-75.4%).

In our previous report, the accuracy rate of the MIS for
paclitaxel and carboplatin (TC) combination chemotherapy
was 81.6% in patients with ovarian cancer (7). Thus, the
present accuracy rate was slightly lower than that reported
previously in patients receiving TC chemotherapy. The
difference in the intensity of chemotherapy between R-CHOP
(5 chemotherapy agents) and TC (2 agents) may explain the
discrepancy in the predictive accuracy rate of the MIS.

Hematologic abnormalities are characteristic of NHL at
the time of diagnosis, thereby indicating the need for
discriminating chemotherapy-induced myelosuppression
from pathological hematologic abnormalities when
monitoring the bone marrow function of patients with NHL.

Herein, it should be noted that the accuracy rate of the
MIS was 100% for peripheral neuropathy and infusion
reactions. Furthermore, the onset timings of leukemia and
nausea/vomiting were highly predictable, with an accuracy
rate of 86.1% (75.8-93.3%) and 80.0% (62.7-91.9%),
respectively. These findings suggest that the present MIS
enables the precise on-target monitoring of such ADRs.

Among all observed ADRs, the lowest accuracy rate was
associated with the occurrence of thrombocytopenia (42.3%,
95%Cl1=23.3-63.3%). In all cases, unpredicted thrombocytopenia
(15 events) occurred earlier (on days 2-6) than the predicted
timing (7-21 days). However, among these, leukopenia occurred
during the predicted period (on days 7-21) in 13 patients (87%)
and appeared at an unpredicted time (on days 2-6) in only 2
patients. Therefore, it is unlikely that myelosuppression occurred
earlier in these 15 patients.

In patients with NHL, Conlan ef al. (13) have reported that
chemotherapy-induced leukopenia and thrombocytopenia are
markedly affected by the involvement of bone marrow during
pathogenesis, which may explain the difficulty in predicting the
incidence of thrombocytopenia.

Furthermore, it has been shown that NHL is associated
with liver damage at the time of diagnosis in several patients
(14). Therefore, it remains unclear whether elevated
aminotransferase levels can be associated with cancer
chemotherapy of NHL. From an etiological perspective,
serum aminotransferases should be monitored before and
after chemotherapy.

In addition, the accuracy rate could be impacted by the
symptom grade. The accuracy rate was 69.9% for grade 1,
65.0% for grade 2, 77.8% for grade 3, and 80.0% for grade
4 (data not shown). However, no significant difference in the

accuracy rate was detected between mild to moderate (grades
1-2) events (68.9%) and severe ADRs (78.6%).

Serious ADRs can reduce the patients’ quality of life; thus,
patients with cancer remain anxious regarding the type of
ADRs that can occur and their onset timing. Therefore, a
reliable MIS is required to monitor ADRs precisely, as
different ADR grades appear at specific times during cancer
chemotherapy. Accordingly, the present MIS may be
potentially useful for monitoring and managing ADRs in
patients with NHL who received R-CHOP therapy. Using the
present MIS, medical professionals could provide sufficient
information regarding the onset, timing, and degree of
severity of ADRs, as well as countermeasures against ADRs.
Furthermore, the present MIS was prepared as a clinical
pathway and therefore, it is visually understandable for not
only patients with cancer but also medical professionals,
including pharmacists. Thus, the present MIS could enable
medical professionals to achieve secure and timely
monitoring of ADRs, regardless of the abundance of
practical experience. Moreover, this sheet is assumed to be
extremely important for the standardization and uniformity
of pharmacists’ clinical practice.

The clinical usefulness of the MIS prepared to verify
chemotherapy regimens, supportive care medicines, and
ADRs during R-CHOP chemotherapy was evaluated.
Herein, we reported, for the first time, that the predictive
accuracy of the MIS was 70.8% (95%CI1=65.7-75.4%) in
patients with NHL receiving R-CHOP therapy. In addition,
the ADR items observed in clinical settings were predicted
using the MIS. Notably, the onset timings of peripheral
neuropathy and infusion reactions precisely matched those
listed in the MIS. Therefore, it can be concluded that the
present MIS for R-CHOP therapy is potentially useful in
clinical practice.

Limitations. The present study was undertaken in a small
number of patients at a single institution, and data were
retrospectively analyzed. A large-scale, multi-institutional
study is needed to further confirm the accuracy of the
developed MIS.
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