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Abstract. The present study assessed the safety of outpatient 
oral anticancer chemotherapeutic drugs by investigating 
the type and frequency of serious adverse effects (SAEs). 
Emergency hospitalization, unplanned consultations and 
telephone calls were investigated in 1,832 patients who 
received oral anticancer drug treatment at the National 
Cancer Center Hospital East between December 1, 2014 and 
November 30, 2015. Oral cytotoxic anticancer and molecular 
targeted drugs were administrated to 1,140 (62.2%) and 
692 (37.8%) patients, respectively. A total of 52 (2.8%) SAEs 
were reported, with 32 (2.8%) occurring following cytotoxic 
anticancer drug administration and 20 (2.9%) occurring after 
molecular targeted drug treatment. The most common SAE 
was gastrointestinal toxicity. The median time to SAE occur‑
rence was 32 days (range, 5‑1,705 days). The rate of unplanned 
consultations and telephone calls were 5.5 and 37.9% among 
all patients, respectively, with skin reactions being the most 
common reason for unplanned consultations. SAEs often 
occurred early after treatment initiation. It was concluded 
that measures against gastrointestinal toxicity are particularly 
important were administering chemotherapeutic agents.

Introduction

Recently, outpatient cancer chemotherapy has become an 
increasingly popular option. The number of patients opting 
for outpatient oral anticancer drug monotherapy and combi‑
nation therapy with oral and injectable drugs has been 
increasing (1‑3). Oral anticancer drug treatment can continue 
while patients live at home and without possible injection site 

complications or the constraints of drip time that accompa‑
nies injectable anticancer drugs, thus increasing the patients' 
quality of life (4). However, as with injectable anticancer drugs, 
patients on oral anticancer drugs must be carefully monitored 
for hematotoxicity and gastrointestinal toxicity. For patients 
on molecular targeted anticancer drugs, various side effects, 
such as skin reactions, hyperglycemia or interstitial pneumo‑
nitis, may occur. When injectable anticancer drug treatment 
is administered at a hospital, doctors can confirm the patient's 
general condition prior to administration, and nurses or phar‑
macists can do so during administration. Conversely, for oral 
anticancer drug treatment at home, medication management 
and monitoring for side effects must be performed by the 
patients or their family members; thus, it is necessary that they 
fully understand the potential side effects and safety concerns.

To evaluate the safety of outpatient chemotherapy, emer‑
gency (unplanned) hospitalization rates due to serious adverse 
events (SAEs) caused by chemotherapy were used (5). In cases 
of emergency hospitalization due to an SAE, discontinua‑
tion or postponement of planned treatment, decreases in the 
chemotherapeutic dose and increases in medical expenses due 
to hospitalization have all been reported (6). In a survey of 
outpatient cancer chemotherapy safety for major cancer treat‑
ment hospitals in Japan, the SAE frequency was 0.4‑2.8%, 
suggesting that outpatient chemotherapy can be safely 
performed (7). Although treatments with oral anticancer drugs 
was limited in Japan in 2009, it has been reported that the SAE 
frequency for the oral chemotherapeutic regimens, including 
tegafur/oteracil/gimeracil (S‑1), was 3.3‑5.0%, higher than 
that of injectable anticancer drugs, suggesting the need for an 
urgent response (7).

The frequency of SAEs in patients receiving chemotherapy 
has been reported to be higher in clinical practice compared 
with clinical trials, as reported in a systematic review of lung 
cancer treatment (8). Therefore, it is important to clarify the 
frequency and details of SAEs in actual clinical practice. 
Studies from other countries have reported that the safety of 
oral anticancer drug treatment is improved when pharma‑
cists or nurses monitor the patients (9‑12). There have been 
reports of pharmacist‑led patient education programs to 
reduce adverse events (9,10), improving the adherence of oral 
anticancer drugs (11), and reporting the usefulness of nursing 
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interventions (12). As there are relatively fewer reports on 
oral anti‑cancer interventions in Japan, limited information 
is available regarding these interventions for medical staff. 
In Japan, safety surveys have been primarily conducted for 
injectable anticancer drug therapies and there are relatively few 
similar reports for oral anticancer drugs (13,14). Since 2009, 
cancer treatment with oral anticancer drugs has become more 
common. With the increase in the use of orally administrable 
cytotoxic cancer drugs and molecular targeted drugs, safety 
evaluation of the current oral anticancer drug treatment in 
actual clinical practice may provide important information for 
future cancer treatments. Therefore, a safety assessment of the 
outpatients administered oral anticancer chemotherapy drugs 
was performed by investigating the nature and frequency of 
SAEs in patients receiving oral anticancer drug treatment in 
Japan. The differences in SAEs between cytotoxic cancer 
drugs and molecular targeted drugs was also compared in the 
present study. To the best of our knowledge, this is the first 
report on SAE occurrence in clinical practice during outpatient 
chemotherapy in Japan.

Patients and methods

Study population. Study subjects were patients who received 
oral anticancer drug therapy (single‑agent or combination 
therapy) between December 1, 2014 and November 30, 2015 
at the National Cancer Center Hospital East (Japan). Patients 
<18 years of age, patients involved in clinical trials, cases that 
could not be followed up, or patients receiving oral hormone 
monotherapy were excluded. The median age of patients 
was 64 (range 19‑89) years with 1,031 (56.3%) males and 
801 (43.7%) females.

Survey items. Information on age, sex, cancer type, perfor‑
mance status at the start of treatment, and setting and nature 
of previous therapy were collected as patient characteristics. 
The mechanism of action of chemotherapy was defined as a 
cytotoxic anticancer drug, which is a drug that acts on the cell 
cycle to directly cause DNA damage, or molecular target drug, 
a drug that acts on a target protein involved in cancer growth. 
Additional data collected included the reasons for treatment 
and the type of prescribed treatment, whether there was a 
causal relationship between anticancer drugs and emergency 
hospitalization or unplanned consultation, and the number and 
content of telephone calls from patients to the hospital. The 
definition of SAE was based on a previous report in Japan (7); 
an adverse event requiring hospitalization within the period 
of oral anticancer drug treatment that was causally related to 
the administered anticancer drug. The causality between a 
SAE and treatment with an anticancer drug was assessed by a 
physician and classified into 5 categories (unrelated, unlikely, 
possible, probable and definite) based on the guidelines of the 
National Cancer Institute (February 29, 2012) (15). Patients 
classified as possible, probable and definite were considered 
to have a causal relationship. Since the patients enrolled in 
this study were patients undergoing outpatient cancer chemo‑
therapy, hematological toxicity was evaluated appropriately 
within the clinical practice. Therefore, even in emergency 
hospitalization as a result of a SAE, lymphopenia and 
non‑febrile neutropenia were also evaluated and diagnosed. In 

addition, we also investigated infections that were determined 
to be causally related to anticancer drug treatment, based on 
the physician's diagnosis. If a causal relationship could not be 
judged from the patient's medical record, the reason for seeking 
unplanned medical attention was defined as an SAE if a strong 
correlation to anticancer drug treatment could be identified. 
The frequency of SAEs and the prescription numbers was 
calculated for each patient. Prescription numbers were defined 
as the ordered number of oral anticancer drugs at the time of 
the patient's visit. The time to SAE occurrence was defined as 
the time period between the start of oral anticancer drug treat‑
ment and the date of emergency hospitalization for SAE. The 
definition of unplanned consultation was a non‑regular visit 
where a doctor judged an SAE caused by anticancer drugs as 
not necessary for hospitalization. The telephone consultations 
received from patients regarding cancer chemotherapy during 
the survey period were also assessed.

Statistical analysis. Statistical analysis was performed using 
SPSS version 23 (IBM, Corp.). Each characteristic between 
the SAE and non‑SAE groups was performed using the 
Chi‑square test or Fisher's exact test for categorical variables 
and Mann‑Whitney U test for continuous variables. P<0.05 
was considered to indicate a statistically significant difference.

Results

Patient characteristics. The study population included 1,832 
subjects and a total of 10,909 oral anticancer drug prescrip‑
tions. Patient characteristics are shown in Table I. The five most 
prevalent types of cancer amongst the cohort were lung cancer 
with 449 cases (24.4%), colon cancer with 311 cases (16.9%), 
gastric cancer with 306 cases (16.6%), blood cancer with 
138 cases (7.5%) and breast cancer with 134 cases (7.3%). 
A total of 1,341 (73.2%) patients underwent oral anticancer 
monotherapy drug treatment and 491 (26.8%) patients received 
injections of combined oral monotherapy drugs. Upon clas‑
sification by mechanism of action, 1,140 (62.2%) patients 
received cytotoxic anticancer drugs and 692 (37.8%) received 
molecular targeted anticancer drugs. The treatment setting 
was 1,360 (73.2%) for metastatic, and relapse and 472 (26.8%) 
for pre‑ and post‑operative treatments. There was no signifi‑
cant difference in patient characteristics between the SAE and 
non‑SAE groups.

SAEs for oral anticancer drugs. The total number of SAEs was 
52 (2.8% of patients experienced an SAE); 32 (2.8%) of those of 
the patients were on cytotoxic anticancer drugs and 20 (2.9%) 
on molecular targeted anticancer drugs; 37 (2.7%) received oral 
anticancer drug monotherapy and 15 (2.8%) received injection 
combination therapy (Table II). Among patients receiving oral 
cytotoxic anticancer drugs with a high occurrence of SAE, 
19 (2.8%) were on S‑l, 8 (3.9%) were on capecitabine and 3 
(3.9%) were on trifluridine/tipiracil and experienced an SAE. 
Among patients receiving molecular targeted anticancer drugs, 
4 (9.5%) patients on afatinib, 3 (15.8%) patients on axitinib and 
3 (4.8%) patients on regorafenib experienced an SAE. The 
majority of cases of emergency hospitalizations other than 
SAEs were cancer progression and infections that were not 
causally related to anticancer drugs.
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SAEs in patients on cytotoxic anticancer drugs included 
9 (0.8%) reports of anorexia, 5 (0.4%) reports of diarrhea and 
4 (0.3%) reports of dehydration. SAEs in patients on molecular 
targeted anticancer drugs included 7 (1.0%) reports of diarrhea, 
4 (0.6%) reports of anorexia and 3 (0.4%) reports of dehydra‑
tion (Fig. 1). The nature of SAEs are shown in Table S1, and 
patients experienced ≤2 types of SAEs consistently. For 
both types of anticancer drugs, SAEs due to gastrointestinal 
toxicity was the most common type of SAE. When the 
SAEs that occurred in this study were classified by Common 
Terminology Criteria for Adverse Events (CTCAE) v4.0, 

there was 1 (1.9%) case of grade 1, 9 (17.9%) cases of grade 2, 
24 (36.2%) cases of grade 3, 1 (1.9%) case of grade 4, and 
17 (32.7%) cases of unknown grading. A total of 25 patients 
(48.1%) had serious symptoms of grade 3 or higher, which 
accounted for almost half of all cases.

The median time to SAE occurrence was 32 (range, 
5‑1,705) days for oral anticancer drugs. Based on the mecha‑
nism of action, cytotoxic anticancer drugs had a median time 
to SAE of 45 (range, 7‑779) days and molecular targeted anti‑
cancer drugs a median time to SAE of 16 (range, 5‑1,705) days 
(Fig. 2). When the time to SAE was binned into 0‑30, 31‑60, 

Table Ⅰ. Patient characteristics of individuals receiving oral anticancer drug treatment.

 All cases  SAE group Non SAE group 
Characteristics n (%) n (%) n (%) P‑value

All Cases 1,832 52 1,780 N/A
Prescription number 10,909 N/A N/A N/A
Age, years (median) 64 (19‑89) 66 (32‑78) 66 (19‑89) 0.975a

Sex    0.480b

  Male 1,031 (56.3) 32 (61.5)    999  (56.1) 
  Female   801  (43.7) 20 (38.5)    781  (43.9) 
Cancer type    0.177b

  Lung cancer   449  (24.4)   7 (13.5)    442 (42.8) 
  Colorectal cancer   311  (16.9) 12 (23.1)    299 (16.8) 
  Gastric cancer   306  (16.6) 12 (23.1)    294 (16.5) 
  Hematological malignancy   138    (7.5)   3   (5.8)    135   (7.6) 
  Breast cancer   134    (7.3)   5   (9.6)    129   (7.2) 
  Pancreatic cancer   121    (6.6)   4   (7.7)    117   (6.6) 
  GIST   104    (5.6)   0   (0.0)    104   (5.8) 
  Head and neck cancer     59    (3.2)   2   (3.8)      57   (3.2) 
  Bladder cancer     58    (3.2)   0   (0.0)      58   (3.3) 
  Other   103    (5.6)   2   (3.8)    101   (5.7) 
Treatment    0.736b

  Monotherapy 1,341 (73.2) 37 (71.2) 1,304 (73.3) 
  Injection combination therapy   491  (26.8) 15 (28.8)    476 (26.7) 
Treatment setting    0.606b

  Metastatic/relapse 1,360 (73.2) 37 (71.2) 1,323 (74.3) 
  Cure (post/pre‑operative treatment)   472  (26.8) 15 (38.8)    457  (25.7) 
Performance status    0.112c

  0   985  (53.8) 28 (53.8)    957  (53.8) 
  1   471  (25.7) 18 (34.6)    453  (25.4) 
  2     87   (4.7)   5   (9.6)      82    (4.6) 
  3       5    (0.3)   0   (0.0)       5    (0.3) 
  4       3    (0.2)   0   (0.0)        3    (0.2) 
  Unknown   281  (15.3)   1   (1.9)    280 (15.7) 
Previously treated    0.131c

  1st 1,058 (57.8) 23 (44.2) 1,035 (58.1) 
  2nd    303  (16.5) 10 (19.2)    293 (16.5) 
  >3rd   471  (25.7) 19 (36.6)    451 (25.3) 
  Unknown     1      (0.1)   0   (0.0)        1   (0.1) 

aMann‑Whitney U test. bChi‑square test. cFisher's exact test. SAEs, serious adverse events; GIST, gastrointestinal stromal tumor.
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Table II. SAE incidence rates in patients receiving oral anticancer drugs according to mechanism of action per patient and 
prescription.

A, cytotoxic anticancer drugs

   Emergency  SAEs/  SAEs/
Drug Patients Prescriptions hospitalization SAEs patients (%) 95% CI prescriptions (%)

S‑1 670 3,438 73 19 2.8 1.8‑4.4 0.6
Capecitabine 203 1,180 19 8 3.9 1.9‑7.7 0.7
Tegafur/Uracil 122 457 2 0 0.0 ‑0.6‑3.7 0.0
Trifluridine/Tipyrazyl 77 346 19 3 3.9 0.9‑11.3 0.9
hydrochloride       
Etoposide 14 70 5 1 7.1 ‑0.8‑33.5 1.4
Melphalan 17 84 0 0 0.0 ‑3.2‑21.6 0.0
Hydroxycarbamide 14 172 3 0 0.0 ‑3.6‑25.2 0.0
Cyclophosphamide 10 44 0 0 0.0 ‑4.3‑32.1 0.0
Fludarabine 4 5 1 1 25.0 3.4‑71.1 20.0
Mercaptopurine 4 31 2 0 0.0 ‑5.6‑54.6 0.0
Procarbazine 4 9 0 0 0.0 ‑5.6‑54.6 0.0
Temozomide 1 5 1 0 0.0 ‑3.9‑83.3 0.0
Total 1,140 5,841 125 32 2.8 2.0‑4.0 0.5

B, Molecular targeted drugs       

   Emergency  SAEs/   
Drug Patients Prescriptions hospitalization SAEs patients (%) 95% CI Prescriptions

Gefitinib 134 1,030 13 2 1.5 0.1‑5.6 0.2
Imatinib 99 620 1 0 0.0 ‑0.8‑4.5 0.0
Erlotinib 71 464 10 1 1.4 ‑0.5‑8.3 0.2
Regorafenib 65 330 16 3 4.6 1.1‑13.2 0.9
Sorafenib 48 353 3 0 0.0 ‑1.4‑8.9 0.0
Afatinib 42 320 9 4 9.5 3.2‑22.6 1.3
Everolimus 39 240 2 2 5.1 0.5‑17.8 0.8
Lenvatinib 25 225 3 1 4.0 ‑0.9‑21.1 0.4
Sunitinib 23 156 5 1 4.3 ‑0.9‑22.7 0.6
Lenalidomide 23 152 3 1 4.3 ‑0.9‑22.7 0.7
Pazopanib 19 108 1 1 5.3 ‑0.9‑26.5 0.9
Axitinib 19 129 4 3 15.8 4.7‑38.4 2.3
Alectinib 19 536 4 0 0.0 ‑3.0‑19.8 0.0
Crizotinib 19 121 1 0 0.0 ‑3.0‑19.8 0.0
Nilotinib 15 85 0 0 0.0 ‑3.5‑23.9 0.0
Thalidomide 9 87 0 0 0.0 ‑4.6‑34.5 0.0
Lapatinib 8 33 3 1 12.5 0.1‑49.2 3.0
Dasatinib 7 46 1 0 0.0 ‑5.0‑40.4 0.0
Tretinoin 4 13 0 0 0.0 ‑5.6‑54.6 0.0
Tamibarotene 2 3 0 0 0.0 ‑5.2‑71.0 0.0
Bosutinib 1 16 0 0 0.0 ‑3.9‑82.3 0.0
Vorinostat 1 1 1 0 0.0 ‑3.9‑82.3 0.0
Total 692 5,068 80 20 2.9 1.9‑4.5 0.4
Oral anticancer drugs 1,832 10,909 205 52 2.8 2.2‑3.7 0.5

SAE, serious adverse effects; S‑1, Tegafur/Oteracil/Gimeracil; CI, confidence interval.
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61‑90 or ≥90 days, the most frequent time to SAE was 
0‑30 days for both groups. In 65% of patients, SAEs occurred 
within 60 days of the start of the treatment.

Unplanned consultations for oral anticancer drugs. The 
total number of unplanned consultations for oral anticancer 
drugs was 100 (5.5%; Table III). The number of unplanned 
consultations was 58 (5.1%) for those on cytotoxic anticancer 
drugs and 42 (6.1%) for those on molecular targeted anti‑
cancer drugs. Unplanned consultations were more frequent 
as a percentage of the total for those receiving molecular 
targeted anticancer drugs. Among patients receiving oral 
cytotoxic anticancer drugs with a high unplanned consultation 
occurrence, 40 (6.0%) patients on S‑1, 8 (3.9%) patients on 
capecitabine and 5 (6.5%) patients on Trifluridine/tipiracil had 
an unplanned consultation. For patients receiving molecular 
targeted anticancer drugs, 7 (10.8%) patients on regorafenib, 
7 (5.3%) patients on gefitinib, 6 (8.5%) patients on erlotinib and 
5 (5.1%) patients on imatinib had an unplanned consultation.

The nature of unplanned consultations for patients on 
cytotoxic anticancer drugs was 20 (1.7%) reports of diarrhea, 
12 (1.0%) reports of nausea/vomiting, 12 (1.0%) reports of skin 

reactions, 8 (0.7%) reports of fever and 7 (0.7%) reports of 
anorexia. The nature of unplanned consultations for those on 
molecular targeted anticancer drugs was 22 (3.2%) reports of 
skin reaction, 6 (0.9%) reports of diarrhea and 4 (0.6%) reports 
of anorexia (Fig. 3). The nature of unplanned consultations 
are shown in Table SII, and patients experienced ≤2 types 
consistently. Unplanned consultations were primarily due 
to gastrointestinal toxicity for cytotoxic anticancer drugs 
and skin reactions for molecular targeted anticancer drugs. 
Unplanned consultations were 11 (21.2%) in the SAEs group 
and 89 (5.0%) in the non SAEs group, which was significantly 
higher in the SAE group (P<0.001).

Telephone calls from patients receiving oral anticancer 
drugs. The number of telephone calls from patients seeking 
medical advice during oral anticancer drug treatment was 
1,412 calls from 694 patients, or 37.9% of all patients. For 
cytotoxic anticancer drugs, 852 telephone calls were made 
from 427 (37.5%) patients and 560 calls from the 267 (38.5%) 
patients on molecular targeted cancer drugs. The five most 
common reasons for calling for patients on cytotoxic anti‑
cancer drugs were fever, anorexia, diarrhea, nausea/vomiting 
and pain, whereas in patients on molecular targeted anticancer 
drugs they were fever, anorexia, diarrhea, skin disorder and 
pain. Of the 1,412 telephone calls, 152 (10.8%) were unplanned 
consultations and 52 (3.7%) were SAEs that required emer‑
gency hospitalization. Of the 152 unplanned consultations, 
52 SAEs are included, as the physician determined the neces‑
sity of emergency hospitalization following the unplanned 
consultation.

Discussion

The present study focused on oral monotherapy anticancer 
drug treatment or combination therapy with oral and 
injectable anticancer drugs. Previous reports of SAEs in 
outpatient chemotherapy in Japan only include a survey of 
~50,000 patients at 10 major cancer treatment hospitals in 
2009 (7), and a small‑scale survey of 158 patients in 2007 (16). 

Figure 1. The effect of SAE with oral anticancer drugs. The percentage of 
SAE in patients treated with cytotoxic drugs (n=1,140) and molecular target 
drugs (n=692) are presented. SAE, serious adverse effect; FN, febrile neu‑
tropenia.

Figure 2. Median period until SAE occurrence after oral anticancer drug 
administration. The percentage of SAEs following cytotoxic anticancer 
(n=1,140) and molecular target drug treatment (n=692). SAE, serious adverse 
effect.

Figure 3. Unplanned consultations following oral anticancer drug administra‑
tion. The percentage of unplanned consultations following the administration 
of cytotoxic (n=1,140) and molecular target drugs (n=692). FN, febrile neu‑
tropenia; Drug lack, unplanned consultation due to the lack of prescribed 
supportive care medication.
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Table III. Incidence rate of unplanned patient consultations following oral anticancer drug treatment according to the mechanism 
of action per patient and prescriptions.

A, Cytotoxic anti‑cancer drugs

    Unplanned  Unplanned
   Unplanned consultations/  consultations/
Drug Patients Prescriptions consultations patients (%) 95% CI prescriptions (%)

S‑1 670 3,438 40 6.0 4.4‑8.0 1.2
Capecitabine 203 1,180 8 3.9 1.9‑7.7 0.7
Tegafur/Uracil 122 457 1 0.8 ‑0.3‑5.0 0.2
Trifluridine/Tipyrazyl 77 346 5 6.5 2.5‑14.5 1.4
hydrochloride
Etoposide 14 70 0 0.0 ‑3.6‑25.2 0.0
Melphalan 17 84 2 11.8 2.0‑35.6 2.4
Hydroxycarbamide 14 172 1 7.1 ‑0.8‑33.5 0.6
Cyclophosphamide 10 44 0 0.0 ‑4.3‑32.1 0.0
Fludarabine 4 5 0 0.0 ‑5.6‑54.6 0.0
Mercaptopurine 4 31 0 0.0 ‑5.6‑54.6 0.0
Procarbazine 4 9 1 25.0 3.4‑71.1 11.1
Temozomide 1 5 0 0.0 ‑4.0‑83.2 0.0
Total 1,140 5,841 58 5.1 4.0‑6.5 1.0

B, Molecular targeted drugs      

    Unplanned  Unplanned
   Unplanned consultations/  consultations/
Drug Patients Prescriptions consultations patients (%) 95% CI prescriptions (%)

Gefitinib 133 1,030 7 5.3 2.4‑10.7 0.7
Imatinib 99 620 5 5.1 1.9‑11.6 0.8
Erlotinib 71 464 6 8.5 3.6‑17.6 1.3
Regorafenib 65 330 7 10.8 5.0‑20.9 2.1
Sorafenib 48 353 0 0.0 ‑1.4‑8.9 0.0
Afatinib 42 320 3 7.1 1.8‑19.7 0.9
Everolimus 39 240 1 2.6 ‑0.7‑14.4 0.4
Lenvatinib 25 225 3 12.0 3.3‑30.8 1.3
Sunitinib 23 156 1 4.3 ‑0.9‑22.7 0.6
Lenalidomide 23 152 2 8.7 1.3‑28.0 1.3
Pazopanib 19 108 1 5.3 ‑0.9‑26.5 0.9
Axitinib 19 129 3 15.8 4.7‑38.4 2.3
Alectinib 19 536 0 0.0 ‑3.0‑19.8 0.0
Crizotinib 19 121 0 0.0 ‑3.0‑19.8 0.0
Nilotinib 15 85 1 6.7 ‑0.8‑31.8 1.2
Thalidomide 9 87 1 11.1 ‑0.2‑45.7 1.1
Lapatinib 8 33 0 0.0 ‑4.8‑37.2 0.0
Dasatinib 7 46 0 0.0 ‑5.0‑40.4 0.0
Tretinoin 4 13 0 0.0 ‑5.6‑54.6 0.0
Tamibarotene 2 3 1 50.0 9.5‑90.6 33.3
Bosutinib 1 16 0 0.0 ‑3.9‑83.3 0.0
Vorinostat 1 1 0 0.0 ‑3.9‑83.3 0.0
Total 692 5,068 42 6.1 4.5‑8.1 0.8
Oral anticancer drugs 1,832 10,909 100 5.5 4.5‑6.6 0.9

S‑1, Tegafur/Oteracil/Gimeracil; CI, confidence interval.
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Several studies on emergency hospitalizations due to SAEs 
caused by outpatient chemotherapy have been performed in 
other countries (5‑6,17‑20), and this may be due the increased 
popularity of outpatient chemotherapy in other countries 
compared with Japan. Injectable drugs are the primary option 
for treating cancer in Japan, and there are no previous reports 
from Japan regarding oral anticancer drug safety, to the best 
of our knowledge.

The age and performance status of the patient population 
in the present study was consistent with the recommenda‑
tions for oral anticancer drug treatments used in Japan, 
making the present study less biased towards specific 
types of cancer. In the present study, the rate of SAEs was 
2.8% for all patients and 0.5% for all oral anticancer drug 
prescriptions, which was similar to the overall prescrip‑
tion rate of 0.5‑2.8% in a multicenter survey primarily 
using injectable drug treatment (Table II) (7). As opposed 
to oral anticancer drug monotherapy, combination therapy 
consisting of injectable and oral anticancer drugs generally 
use multiple anticancer drugs, increasing the likelihood 
of serious side effects. Despite the use of primarily oral 
anticancer drug monotherapy, the reason for the SAE rate 
being similar in the present to that of injectable anticancer 
drugs may be due to the fact that S‑1 has been reported to 
have a high SAE frequency in Japan (7), and new molecular 
targeted anticancer drugs with serious side effects were also 
included in the present study. In similar studies performed 
in other countries (5‑6,17‑21), reported SAE rates were 
7.4‑45%, all higher than the SAE rate reported in the 
present study. This discrepancy may be due to differences 
in the definitions of SAEs between countries, in reports 
of pre‑ and post‑operative chemotherapy for breast cancer 
patients (6,20), and those identifying causality based on 
information extracted from public databases for patients 
hospitalized with emergencies (6,17).

Although it was reported in a multicenter survey in Japan 
that the SAE frequency for S‑1 (3.3‑5.0%) tends to be higher 
than that of other drugs (7), the SAE rate for S‑1 was found 
to be similar to that of the other oral anticancer drugs used 
in the present study. A clinical trial (ACTS‑GC) (22) showed 
the efficacy of S‑1 as an adjuvant chemotherapy for gastric 
cancer, and while the SAE frequency was unknown, the 
non‑hematological toxicity of grade 3 or higher was 0.2‑6.0%. 
Furthermore, in similar clinical trials of S‑1 for advanced 
recurrent pancreatic cancer (23), non‑hematological toxicity 
of grade 3 or higher was reported as 5.1‑13.6%. Clinical 
trials are performed according to eligibility criteria; thus, 
it is perhaps not surprising that more adverse events occur 
in patients who do not meet the eligibility criteria (8). It is 
hypothesized that there may be two factors that contributed 
to the SAE frequency in the present study being the same or 
lower than that of clinical trials. First, the management of side 
effects by doctors at our hospital has been improved by them 
participating in drug development clinical trials. Second, since 
2009, when a previous study was performed, a patient support 
system for patients treated with oral anticancer drugs has been 
introduced, with patients being interviewed by an outpatient 
pharmacist and a nurse before consulting a physician. An 
emergency telephone consultation service during treatment 
is also provided. Thus, it is hypothesized that our outpatient 

chemotherapy support system has been strengthened by the 
active involvement of medical staff.

The nature of SAEs reported are primarily gastrointestinal 
toxicity (17,21), fever and infection (6,18,20,21). The nature of 
SAEs that occurred in the present study were similar to those 
of previous reports of anorexia due to cytotoxic anticancer 
drugs, or diarrhea, and other gastrointestinal symptoms due to 
molecular targeted anticancer drugs (17,21). Therefore, further 
studies on the treatments of gastrointestinal complications 
are warranted. One potential explanation for the few reports 
of fever and infection is that the present study included oral 
fluorinated pyrimidine drugs (cytotoxic anticancer drugs) and 
molecular targeted anticancer drugs associated with reduced 
bone marrow suppression. When the SAEs that occurred 
were classified by CTCAE, serious symptoms of grade 3 or 
higher accounted for 48.2%, accounting for half of all cases. 
However, 32.7% of cases had an unknown grade evaluation, 
which is expected to be more frequent.

The median time to SAE occurrence was 32 days, which 
was similar to previously reported results of >30 days (17,21). 
One reason for this could be that gastrointestinal symptoms, 
such as anorexia and diarrhea, are likely to occur early on 
during anticancer drug treatment (24). Early gastrointestinal 
SAEs may be mitigated by reducing the dose of drugs and 
providing supportive care while continuing treatment. The 
median time to SAE occurrence for molecular targeted 
anticancer agents (16 days) was shorter than that for cyto‑
toxic drugs (45 days). Among molecular targeted anticancer 
drugs, there have been reports of early occurrence of severe 
diarrhea with afatinib (25) and lapatinib (26), as well as 
gastrointestinal bleeding and erythema multiforme with rego‑
rafenib (27). Therefore, it is possible that SAEs occur earlier 
for molecular targeted anticancer drugs than for cytotoxic 
drugs. Furthermore, as intervention by medical staff, such 
as pharmacists and nurses, has been reported to decrease the 
severity of side effects (9‑12), the early management of side 
effects by various medical staff may be effective.

The frequency of unplanned consultations was twice that 
of SAE, and the causal drugs were similar to those causing 
SAEs (Table III). The reasons for unplanned consultations 
were similar to those for SAEs in cytotoxic anticancer drugs 
but, in molecular targeted anticancer drugs, skin reactions 
occurred most frequently. Skin reactions caused by molecular 
targeted anticancer drugs have been reported to reduce the 
patients' quality of life (28), and skin reactions can be expected 
to cause patients to seek medical attention. However, due to the 
lack of emergency and severity, few skin reactions develop into 
SAEs, and management with outpatient consultation is likely. 
It has been reported that patients who have an unplanned 
consultation may be at a higher risk of subsequent emergency 
hospitalization (19). The present study had similar results, 
so information obtained at unplanned consultations could 
possibly predict SAE occurrence.

In patients receiving oral anticancer drug treatments, 
~40% sought medical information through telephone calls. 
The primary reason for these calls was fever during treatment, 
which was different from the primary reasons for SAE or 
unplanned consultations. Although the reasons for fever vary 
and can be difficult to identify, the most concerning type of 
fever during cancer chemotherapy is febrile neutropenia (FN). 
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If the Multinational Association for Supportive Care in 
Cancer (MASCC) score indicates low risk, treatment with oral 
antimicrobial agents is optional in FN (29). Several patients 
on oral anticancer drug therapy are classified as low risk. In 
our hospital, oral antimicrobials are prescribed at the start 
of anticancer drug therapy in several cases to protect against 
FN. If fever develops at home, patients can promptly start 
treatment with antimicrobial drugs after a telephone call to 
the hospital without the need for an unplanned consultation 
or emergency hospitalization. As several subjects undergoing 
outpatient chemotherapy have a low risk of developing FN, it 
is conceivable that they could successfully recover from the 
fever at home.

A limitation of the present study was that it was conducted 
based on a single institution (the National Cancer Center 
Hospital East) and therefore it does not reflect the SAEs for 
oral anticancer drug treatment occurring throughout Japan. 
In addition, this was a retrospective study with missing data, 
such as patient background and causality. However, missing 
data and loss of patients to follow up accounted for <1% of all 
patients, so the results of this study will not be significantly 
affected by the inclusion of these data. The incidence rate of 
SAE was accurate, as SAE cases were deliberated and recorded 
at conferences after emergency hospitalization. However, 
unplanned consultations and telephone calls were only judged 
by the attending physician, and it was possible that there were 
causal relationships and missing data, so they may have been 
underestimated. Certain oral anticancer drugs were combined 
with injectable anticancer drugs, and it was not possible to 
distinguish which drug resulted in the SAE. The Kaplan‑Meier 
curves are an effective analytical method for showing the 
SAE occurrence period. We tried to show SAE occurrence 
period using Kaplan‑Meier curves, classified by mechanism 
of action, but it was difficult to detect statistical differences 
in the initial period between each cohort. Therefore, it needs 
to be clarified in future studies. Due to the low frequency of 
SAEs, stratification analysis was not performed in this study. 
Finally, the adopted definition of SAE herein was the same as 
that used in a multicenter survey from 2009 (7), making direct 
comparisons with other previously published reports that may 
have used different definitions of SAE difficult.

In conclusion, the present study is the first to analyze SAEs 
due to oral anticancer drug therapy in clinical practice in 
Japan. The frequency of SAE occurrence was similar to that 
of previous surveys for injection‑based cancer drugs. SAEs, 
particularly gastrointestinal toxicity, often occurred within 
30 days of the start of treatment. The importance of monitoring 
patients for gastrointestinal toxicity and advocating for patient 
education by a team of medical staff should be highlighted. In 
future studies, risk factors for SAEs caused by oral anticancer 
drug therapy should be identified and trials should assess 
interventions in patients with a high risk of exhibiting a SAE.
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