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Effects of Continuing Adjuvant S-1 for 1 Year
on the Prognosis of Gastric Cancer Patients:
Results from a Prospective Single Center Study

Hasu Eun, Hoon Hur, Cheul Soo Byun, Sang-Yong Son, Sang-Uk Han, and Yong Kwan Cho

Division of Gastrointestinal Surgery, Department of Surgery, Ajou University School of Medicine, Suwon, Korea

Purpose: Although several clinical trials have proven the efficacy of adjuvant S-1 treatment in gastric cancers, it is still unclear which pa-
tients receive the most benefit. In this study, we prospectively recruited patients with locally advanced gastric cancer who had undergone
curative resection followed by adjuvant S-1 administration to investigate which factors affect the outcomes.

Materials and Methods: Between July 2010 and October 2011, we enrolled 49 patients who underwent curative resection for stage I
or |ll gastric cancer and who subsequently received adjuvant S-1 treatment for 1 year.

Results: Twenty-nine patients (59.2%) continued S-1 treatment for 1 year, and 12 patients (24.5%) experienced recurrent disease dur-
ing the follow-up period. Patients with continuation of S-1 for 1 year had significantly increased rates of disease-free survival (P<0.001)
and overall survival (P=0.001) relative to the patients who discontinued S-1 during year 1. Multivariate analysis indicated poor out-
comes for patients with stage Ill disease and those who discontinued S-1 treatment. Excluding patients who discontinued S-1 due to
cancer progression (n=7), adjuvant treatment with S-1 still demonstrated a significant difference in the disease-free survival rate be-
tween the patients who continued treatment and those who discontinued it (P=0.020).

Conclusions: S-1 is tolerated as adjuvant treatment in gastric cancer patients. However, discontinuing S-1 treatment may be an unfavor-
able factor in the prevention of recurrence. S-1 adjuvant treatment should be continued for 1 year if possible through the proper man-
agement of toxicities.
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Introduction patients with locally advanced gastric cancer often present with
recurrent disease after surgery. As a result, several studies have at—
Gastric cancer is one of the most common malignancies and tempted to demonstrate the survival benefit of perioperative treat—

the third leading cause of cancer-related mortality worldwide.' Re— ments to increase the rate of curative resection and to reduce the

section of the stomach and proper dissection of the lymph nodes
are the only management options that have been shown to improve

the survival of gastric cancer patients.” However, the majority of

Correspondence to: Hoon Hur

Division of Gastrointestinal Surgery, Department of Surgery, 164
WorldCup-ro, Yeongtong-gu, Suwon 443-721, Korea

Tel: +82-31-219-5200, Fax: +82-31-219-5755

E-mail: hhcmc75@naver com

Received May 22, 2015

Revised June 11, 2015

Accepted June 15, 2015

rate of recurrence after surgery. Prior to the last decade, most of
the adjuvant treatment strategies have been investigated in Western
countries such as the USA and the UK. The variability of surgi—
cal quality for extended lymphadenectomy in these clinical trials
has been pointed out.’ Novel clinical trials should be conducted for
Eastern patients who have undergone a standard D2 lymphadenec—
tomy for locally advanced gastric cancer to examine the proper role
of adjuvant treatment in this patient population. Previously, two
representative multi—institutional studies in Asian populations have

reported a survival benefit with adjuvant chemotherapy following
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curative D2 lymphadenectomy.™ However, despite undergoing ad—
juvant treatment for 6 months to 1 year after surgery, approximately
one—fourth of patients in the chemotherapy group demonstrated
recurrence in both studies.”® In order to examine a potential im—
provement in survival for gastric cancer patients, it is necessary to
identify a subgroup of patients who are expected to show a poor
response to adjuvant treatments.

S-1 (previously known as TS-1) is an oral formulation of
5—fluorouracil (5-FU) consisting of 1-2-tetrahydrofuryl)-5—fluo—
rouracil (tegafur), 5—chloro—2,4-dihydroxypyridine, and potassium
oxonate (Oxo) in a molar ratio of 1.0:04:1.0.” The aim of the Ad-
juvant Chemotherapy Trial of TS-1 for Gastric Cancer (ACTS-GC)
was to evaluate the efficacy of TS-1 in relation to long-term sur—
vival compared with surgery alone in stage II or III gastric cancer.’
The aim of the CLASSIC study was to evaluate the effect on long—
term survival of adjuvant capecitabine plus oxaliplatin for gastric
cancer after D2 gastrectomy. Given that neither partial nor total
gastrectomy was found to affect the pharmacokinetics of 5-FU
derived from S—1, its use appears to be suitable in the postoperative
adjuvant setting for advanced stage gastric cancer patients. Despite
that fact, in the ACTS-GC study, 34.2% of patients treated with
S-1 withdrew from treatment and 27.8% showed recurrence after
treatment with S—1.°

To date, several reports have described how to modify the
schedule of adjuvant S—1 in order to maintain a full year of treat—
ment, as well as to predict patient compliance with S-1 treat—
ment.” " Aoyama et al.” reported that the level of creatinine
clearance was a significant risk factor for the continued use of S—1
adjuvant treatment. To our knowledge, there is no previous report
that clarifies whether the continued use of S—1 has an effect on pa-
tient prognosis. Moreover, there are a few reports that describe the
safety and feasibility of adjuvant S=1 chemotherapy in a Korean
population.” Therefore, further investigation of adjuvant S—1 treat—
ment for gastric cancer in Korean patients is warranted. Here, we
report the results of a prospective single center study in a Korean
population in order to demonstrate the compliance with S—1 adju—
vant treatment after standard gastric cancer surgery and to elucidate
the correlation between continuation of S—1 and the survival rates

of gastric cancer patients with stage II and I1I disease.

Materials and Methods

1. Patients

This study was a prospective observational study of a single

center in Korea. Three surgeons with a collective experience of
over 200 cases of gastric cancer surgery performed all surgical
procedures and administered all adjuvant chemotherapy regimens.
Forty—nine patients who underwent curative resection including D2
lymphadenectomy for gastric cancer were enrolled in this study. All
patients were diagnosed with stage II or I1I gastric adenocarcinoma
according to the American Joint Committee on Cancer Staging
Manual 7th edition. Patients with evidence of metastatic disease
were excluded from the study. Other criteria for enrollment includ-
ed lack of any other existing malignancy, no history of previous
chemoradiotherapy, and a performance status score of 0 to 2 on
the Eastern Cooperative Oncology Group scale. The study protocol
was approved by the Institutional Review Board of Ajou University
Hospital MED-OBS-10-138).

2. 5-1 treatments and evaluation

S-1 was administered according to the schedule suggested in
the ACTS-GC study. Patients were enrolled within 6 weeks after
surgery and confirmation of final pathology and performance sta—
tus. Patients recruited into this study received S—1 at a dose of 40
mg (body surface area [BSA] < 1.25 m%, 50 mg (BSA 1.25~1.50
m?), or 60 mg (BSA >1.50 m®) twice daily for 4 weeks, then rested
during the following 2 weeks. The period of adjuvant S—1 treat—
ment was 1 year, and we observed patients until death or until 5
years after surgery. Dose reductions or interruptions were allowed
at the physician’s discretion when patients experienced potentially
serious or life-threatening adverse events including poor general
health, myelosuppression, or gastrointestinal symptoms. For ex—
ample, if patients had hematologic toxic effects of grade 3 or grade
4 or non—hematologic toxic effects of grade 2, grade 3, or grade 4,
their daily dose was reduced, from 120 to 100 mg, 100 to 80 mg, or
80 to 50 mg. If patients could not complete TS—1 during the first
postoperative year for various reasons, they were simply observed
without any other treatment. However, if patients were diagnosed
with recurrence, we recommended that they receive secondary
chemotherapeutic regimens.

Adverse events were assessed according to the Common Ter—
minology Criteria for Adverse Events of the National Cancer Insti—
tute NCI-CTCAE). These events were documented while patients
were receiving chemotherapy and for 28 days after the last dose
of study medication. Patients underwent hematologic tests and as—
sessments of clinical symptoms every 2 weeks. The presence of
a relapse was determined by means of imaging studies, including

ultrasonography, computed tomography (CT), and endoscopy. Pa—
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tients underwent at least one type of imaging study, usually CT, at
3 or 6 month intervals during the first 2 years after surgery and at 6
month intervals thereafter until year 5 after surgery.

The primary endpoint was overall survival, defined as the time
from date of surgery to date of death from any cause. The second-
ary endpoint was 5—year disease—free survival, defined as the time
from date of surgery to date of recurrence of the original gastric
cancer, development of a new gastric cancer, or death from any

cause.

Results

1. Characteristics of patients

A total of 49 patients were enrolled between July 2010 and Oc-
tober 2011. The median age was 56 years, and patient age ranged
from 32 to 79 years. Twenty—nine patients (59.2%) were men and
20 patients (40.8%) were women. Eight patients (16.3%) received
total gastrectomy, 41 patients (83.7%) underwent subtotal gastrecto—
my, and 2 patients (4.1%) received combined resection (splenectomy
and distal pancreatectomy) due to tumor invasion into the spleen or
Iymph node metastasis to the splenic hilum. The primary tumors
of 2 patients (4.1%) involved the whole stomach, 6 tumors (12.2%)
were located in the upper third, 22 tumors (44.9%) in the middle,
and 19 (38.8%) in the lower third of the stomach. Of the 49 patients
evaluated, 20 (40.8%) were finally diagnosed with stage II, and 29
(59.2%) were diagnosed with stage 111 (Table 1).

The median time until the initiation of the adjuvant chemo—

therapy after surgery was 31.9 days (range: 16~52 days).

2. Results of S-1 administration

Data regarding adverse events on the 49 patients who received
adjuvant S—1 were prospectively collected for analysis. Adverse
events of grade 1, 2, 3, or 4 were defined according to the NCI-
CTCAE, including, gastrointestinal, hematologic, neurologic, and
dermatologic symptoms.” Grade 3 and 4 toxicities occurred in
1.9% and 5.7% of patients, respectively. Common side effects are
outlined in Table 2 and included grade 3 and 4 diarrhea, oral ulcers,
and skin rash.

Twenty—nine patients completed S—-1 dosing and 20 patients
discontinued S—1 treatment. Twenty patients (40.8%) completed
the 1-year schedule with full-dose administration and 9 patients
required dose reduction. The causes of incomplete S—1 dosing are
outlined in Table 3 and include disease progression (n=7), side ef—
fects (n=9), and others (n=4).

3. Oncologic outcomes of patients
During the follow—up period, recurrent disease was diagnosed
in 12 patients (24.5%). The most common types of recurrence were

spread to distant lymph nodes and hematogenous spread to the

Table 1. Clinicopathologic characteristics of the patients enrolled in
this prospective study (n=49)

Variable Value

Age (yr) 56.0+11.2 (32~79)
Gender

Male 29 (59.2)

Female 20 (40.8)
Resection

Total gastrectomy 8(16.3)

Subtotal gastrectomy 41 (83.7)
Combined resection

Non-combined 47 (95.9)

Combined 2(4.1)
Location

Whole 2(4.1)

Upper 6(12.2)

Middle 22 (44.9)

Lower 19 (38.8)

Tumor size (cm) 5.3+2.8 (1.3~15.0)

pT
Tl 1(2.0)
T2 7(14.3)
T3 23 (46.9)
T4 18 (36.7)
pN
NO 7 (14.3)
N1 11 (22.4)
N2 10 (20.4)
N3 21 (42.8)
Differentiation
Differentiated 14 (28.6)
Undifferentiated 35(71.4)
pStage (AJCC 7th edition)
Stage ITA 9(18.4)
Stage IIB 11(22.4)
Stage ITIA 5(10.2)
Stage I1IB 15 (30.6)
Stage ITIC 9(18.4)

Time to adjuvant after surgery (d) 31.9+7.0 (16~52)

Values are presented as meanzstandard deviation (range) or number (%).
AJCC = American Joint Committee on Cancer.
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Table 2. Side effects of patients with adjuvant S-1 (n=49)

Table 3. Results of S-1 administration in patients

Adverse events

Variable Patient (n)

Variable

Gradel Grade2 Grade3 Grade3
(n) (n) () or4 (%)
Gastrointestinal
Diarrhea 4 5 3 5.7
Nausea 3 - - 0
Vomiting 1 3 2 3.8
Anorexia 7 1 - 0
Epigastric pain - - 1 1.9
Dry mouth 1 - - 0
Oral ulcer 1 1 3 5.7
Aphthous ulcer 1 - - 0
Hyperbilirubinemia 4 - - 0
Hematology
Anemia 8 1 - 0
Leukopenia 1 1 1 1.9
General
Body wight loss 3 - - 0
Easy fatigue 4 1 - 0
Delirium 1 - - 0
Upper respiratory infection - 1 1 1.9
Neurology
Dizziness 3 2 1 1.9
Neuropathy 1 1 - 0
Dermatology
Pigmentation 2 2 - 0
Melanosis - 1 - 0
Hand-foot syndrome - 1 - 0
Skin rash 1 - 2 3.8
Urticaria - 2 - 0
Eczema 1 1 - 0
Folliculitis - 1 - 0
Pruritus - - 1 1.9
Nasal bleeding - - 1 1.9

Completion of schedule (total n=49)

Complete (full dose) 20
Complete (dose reduction) 9
Non-completion 20

Cause of non-completion (n=20)
Cancer progression
Side effect
Others (patient choice)

Table 4. Oncologic outcomes of patients with adjuvant S-1
treatment

Outcome Value
Total number of relapses 12/49 (24.5)
Local 2
Lymph nodes 4
Peritoneum 2
Hematogenous 4
Mortality 9/49 (18.4)
Recurrence 7
Other 2

liver. Ultimately, 7 patients died due to cancer recurrence (Table 4).
We analyzed the correlation between various clinicopathologic
factors and oncologic outcomes. In the univariate analysis, stage 111
disease and non—completion of S—1 treatment were significantly
correlated with worse disease—free survival and overall survival
rates, and the differentiation of the primary tumor was related to
the overall survival rate (Table 5, 6). In the multivariate analysis,

stage I1I disease and non—completion of S—1 were factors that pre—

Values are presented as number/total number (%) or number only.

dicted early recurrence (stage I1I: relative risk [RR] 0.155, P=0.018;
non-completion: RR 0.068, P=0.001) and a poor overall survival
rate (stage III: RR 0.107, P=0.036; non-completion: RR 0.054,
P=0.006) (Table 7).

Additionally, we analyzed the disease—free or overall survival
rates of 42 patients after the exclusion of 7 patients who received
incomplete S—1 treatment due to recurrence, in order to remove
bias. Of the 42 patients, 13 patients with non—completion of S—1 still
demonstrated a worsening of the disease—free survival rate when

compared to patients with completion of S-1 treatment (Fig. 1).

Discussion

Our study demonstrates that 1 year of adjuvant S—1 treatment
after gastric cancer surgery in a Korean patient population with
stage II and III gastric cancer disease is well tolerated. In addition,
our study emphasizes that non—continuation of adjuvant S—1 treat—
ment during the 1-year period after surgery is significantly associ—

ated with a high risk of recurrence and poor survival of patients
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with stage II and III gastric cancer.

Postoperative oral administration of S—1 has become the best
option for patients with stage II and III gastric cancer based on
the reported survival benefit in recent multicenter randomized

controlled clinical trials®'

Prior to these results, the only proven
evidence for adjuvant treatment in gastric cancer came from the
results of the Medical Research Council Adjuvant Gastric Infusional

Chemotherapy (MAGIC) trial and the Intergroup 0116 (INT-0116)

Table 5. Disease-free survival of patients who received S-1 as
adjuvant chemotherapy

trial, both conducted in Western countries.™ In these Western stud—
ies, highly toxic intravenous agents or radiation in the perioperative
period resulted in higher survival rates compared to surgery alone.
However, most surgeons in Eastern countries such as Korea and
Japan have not tended to base their practices on those results be—
cause of the differences in procedures for D2 lymphadenectomy.
There were no standard surgical procedures in those reported

clinical trials. However, surgeons in Eastern countries typically

Table 6. Overall survival of patients who received S-1 as adjuvant
chemotherapy

Variable Disgase—.free 95%‘ confidence Povalue* Variable O.vera].l 95%. confidence Povalue*
survival time) interval survival time interval
Age (yr) 0.113 Age (yr) 0.743
<65 (n=40) 40.1+2.3 35.7~44.6 <65 (n=40) 41.8+1.9 38.0~45.5
>65 (n=9) 32.5+6.1 20.4~44.5 >65 (n=9) 41.144.3 32.6~49.5
Gender 0.453 Gender 0.849
Male (n=29) 41.1+2.6 36.0~46.2 Male (n=29) 42.0+2.4 37.3~46.7
Female (n=20) 359439 28.3~43.5 Female (n=20) 41.6+2.6 36.6~46.7
Resection 0.377 Resection 0.161
Total gastrectomy (n=8) 41.6+3.8 34.1~49.0 Total gastrectomy (n=8) NA 36.9~45.0
Subtotal gastrectomy (n=41) 38.2+2.6 33.2~43.3 Subtotal gastrectomy (n=41)  41.0+2.1
AJCC stage' 0.039 AJCC stage' 0.047
Stage IT (n=20) 44.5+2.2 40.2~48.9 Stage IT (n=20) 46314 43.5~49.1
Stage I1I (n=29) 33.84£3.2 27.6~39.9 Stage IIT (n=29) 37.4+2.5 32.5~42.4
Differentiation 0.254 Differentiation 0.044
Differentiated (n=14) 44.0+2.6 38.8~49.2 Differentiated (n=14) NA 33.8~42.5
Undifferentiated (n=35) 35.6+2.8 30.2~41.0 Undifferentiated (n=35) 382422
Time to S-1 0.761 Time to S-1 0.721
<4 weeks after surgery (n=14) ~ 37.8+4.0 29.9~45.7 <4 weeks after surgery (n=14)  39.7+3.3 33.2~46.2
>4 weeks after surgery (n=35)  38.9+2.7 33.7~44.2 >4 weeks after surgery (n=35)  42.442.1 383~46.4
Completion of S-1 <0.001 Completion of S-1 0.001
Completion (n=29) 46.1+1.2 43.8~48.5 Completion (n=29) 47.3+0.5 46.2~48.2
Non-completion (n=20) 28.0+4.3 19.6~36.5 Non-completion (n=20) 34.2+3.6 21.1~41.2

Values are presented as meantstandard deviation. *P-values were
evaluated by log-rank test. "Classification according to the standard of
AJCC 7th edition on gastric cancer staging system.

Values are presented as meantstandard deviation. NA = not available.
*P-values were evaluated by log-rank test. 'Classification according to
the standard of AJCC 7th edition on gastric cancer staging system.

Table 7. Multivariate analysis for significant factors to predict the prognosis of patients with S-1 adjuvant chemotherapy

Disease-free survival

Overall survival

Variable
RR 95% CI P-value* RR 95% CI P-value*
AJCC stage I vs. AJCC stage IT " 0.155 0.033~0.722 0.018 0.107 0.013~0868 0.036
Non-complete vs. complete 0.068 0.014~0.317 0.001 0.054 0.007~0.438 0.006

RR = relative risk; CI = confidence interval. *P-values were evaluated by Cox regression analysis. 'Classification according to the standard of AJCC

7th edition on gastric cancer staging system.
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Fig. 1. Survival difference according to the continuation of adjuvant S-1 treatment.

perform D2 lymphadenectomy and most believe that the procedure
would be sufficient to cure patients with stage I gastric cancers.
Meanwhile, there was also a consensus among these physicians
that additional treatment modalities were needed to improve the
survival rate for patients with more advanced disease even after
curative gastrectomy with D2 lymphadenectomy. In particular, as
patients treated with gastrectomy generally have a poor tolerance
for chemotherapeutic agents, compliance with adjuvant treatment
should be considered. From this point of view, orally available S—1
treatment is very suitable for patients who have undergone partial
or total gastrectomy for advanced gastric cancers.

Adjuvant S-1 treatment in stage I and III gastric cancer has
been approved by the National Health Insurance Corporation
(NHIC) of Korea since 2011 based on the results of the ACTS-GC
trial from Japan.'® This trial was the first large—scale clinical trial to
show the efficacy of 5-FU in gastric cancers as adjuvant treatment.
In particular, as S—1 was developed as an orally available 5-FU
agent combined with other ingredients to reduce various toxicities,”
surgeons also have the ability to prescribe it without consultation
with an oncologist. In our study, only surgeons performed follow—
up on all enrolled patients and managed the side effects from S—1
administration. Our results showed that the percentage of patients
who did not complete a full schedule of S—1 treatment was 40.8%.
Although this figure was 5.7% higher than the results reported by
oncologists in another Korean retrospective study, the difference
was not statistically significant (data not shown, chi-square test,
P=0.428). Of the patients enrolled in the current study, 7 ceased S—1
treatment due to cancer progression. Another 13 patients termi—
nated S—1 treatment due to side effects (n=9) or patient refusal (n=4).
In our study, 28 patients experienced one or more toxicities during

their treatment, but most were properly managed, and the number

of patients who stopped the medication due to toxicities could be
minimized. However, our results suggested that non—completion of
S-1 treatment could be an important factor to predict recurrence
after surgery.

In our study, the most common side effect that resulted in a
dose reduction was diarrhea (5.7%). In the ACTS-GC study, diar—
rhea was also one of the common side effects (grade 3 or greater,
3.1%).* Chemotherapy-induced diarrhea also occurs in 50% to
80% of patients who are administered a chemotherapy regimen.®"”
Treatment with 5-FU commonly results in diarrhea.”*” Chemo-
therapy—induced diarrhea can result in an imbalance of serum
electrolytes, depletion of fluids, dehydration requiring hospitaliza—
tion, and even chemotherapy—related death. The cause of chemo—
therapy—induced diarrhea involves many factors including the loss
of intestinal epithelium, superficial necrosis, and inflammation of
the bowel wall, which can create an imbalance between absorption

. . 1921,22
and secretion in the bowel.

Regarding treatment with 5-FU,
other clinical factors such as female sex and Caucasian ethnicity
predict the severity of the chemotherapy-induced diarrhea. ™ The
differences in severity are presumably influenced by the enzymatic
activity of dihydropyrimidine-dehydrogenase.” Partial deficiency of
this enzyme due to polymorphisms results in decreased drug clear—
ance and can increase toxicities. Although S—1 was developed as an
oral 5-FU agent, which is expected to demonstrate lower toxicity
compared to intravenous 5-FU, the potential for lower gastrointes—
tinal toxicity would be one of the crucial side effects of 5-FU. The
American Society of Clinical Oncology has suggested guidelines
for the evaluation and management of patients with chemotherapy—
induced diarrhea.”® Patients with uncomplicated diarrhea can be
managed with medications such as loperamide in the outpatient

setting, and chemotherapy should be stopped for grade 2 or greater



119

Adjuvant S-1 on Gastric Cancer

diarrhea until symptoms resolve. However, patients with severe and
complicated diarrhea (e.g., fever, sepsis, neutropenia, and bleed—-
ing) should be admitted to the hospital and treated with intravenous
fluids, antibiotics, and octreotide.

Our study, along with the subgroup analysis of ACTS-GC,
shows an unfavorable oncologic outcome in gastric cancer patients
with stage III or worse disease in spite of adjuvant S—1 treatment
after surgery.® The long—term results of the ACTS-GC study
demonstrate that adjuvant S—1 monotherapy significantly im-
proves overall survival and the relapse—free survival rate in stage
II and IIIA disease. However, in patients with stage IIIB disease,
the 5—year overall survival rate was 50.2% in the patients treated
with adjuvant S—1 compared to a rate of 44.1% in the surgery only
group. The narrow difference between the two groups suggests that
future studies should investigate the effectiveness of neoadjuvant
or adjuvant treatments with multiple regimens in patients at high
risk for recurrence. The previously mentioned CLASSIC trial also
showed the effectiveness of oxaliplatin and capecitabine on the
overall and relapse—free survival,” The authors state that these com—
bined regimens also showed a favorable superiority even in patients
with stage I1I disease compared to surgery alone. However, further
studies directly comparing the effectiveness of S—1 alone and these
combined regimens are required. In addition, a recent randomized
clinical trial (SPIRITS) demonstrated the effectiveness of S—1 plus
cisplatin in patients with unresectable or recurrent gastric cancer,
and other studies have shown the tolerability of these regimens in
patients who have undergone gastrectomy.” Further studies would
be needed to examine whether S—1 plus cisplatin is superior to S—1
alone.

In conclusion, our results showed that completion of S-1 treat—
ment for 1 year after surgery was the most important factor to
predict the outcome of patients with advanced gastric cancer. Even
when we excluded the patients who terminated S—1 treatment due
to tumor recurrence from the analysis, completion of S—1 treatment
was significantly related to a good outcome. Therefore, efforts are
needed to control toxicities during S—1 administration, and patients
should attempt to complete administration for 1 year if possible. In
addition, patients with stage III disease still demonstrate poor out—
comes. As a result, it is important to consider other novel regimens
for patients at high risk.
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