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Abstract: Gastric cancer is the sixth most common cancer and is known to be the fifth-
leading cause of cancer-related deaths globally in 2018. Systemic therapy remains the only
curative option in advanced gastric carcinoma with the primary goal of improving the
Health-related Quality of Life (HRQoL) (including palliation of symptoms such as dyspha-
gia) and prolonging overall survival. Recently, ramucirumab is approved by the United States
Food and Drug Administration (US-FDA) as a second-line agent either as monotherapy or in
combination with paclitaxel in advanced or metastatic gastric and gastro-esophageal junction
adenocarcinoma patients who have progressed on prior treatment with fluoropyrimidine or
platinum containing chemotherapy. HRQoL is a subjective term that typically constitutes
four components — psychological, social, occupational and physical well being. This has
been evaluated as secondary endpoint in the pivotal Phase III trials with ramucirumab.
HRQoL measurement can potentially provide additional information for clinical decision
making beyond that of traditional medical outcomes. The present work is primarily focused
on discussing HRQoL in gastric cancer patients and the impact of ramucirumab on the
HRQoL in the patients with advanced gastric cancer. We also summarized the studies that
evaluated the benefits of systemic therapies on HRQoL in advanced gastric cancer.
Keywords: ramucirumab, gastric cancer, gastroesophageal junction cancer, quality of life

Introduction

Gastric cancer is the sixth most common cancer and is known to be fifth-leading cause of
cancer-related deaths globally in 2018." Systemic therapy remains the only curative
option in advanced gastric carcinoma with the primary goal of improving the Health-
related Quality of Life (HRQoL) (including palliation of symptoms such as dysphagia)
and prolonging overall survival (OS). Fluoropyrimidines in combination with
platinum agents remain as preferred first line therapy in non-HER2 positive gastric
adenocarcinomas.” In tumors that are highly positive for HER2 (3+ on immunohisto-
chemical staining) or positive of florescent-in situ hybridization (FISH), a combination of
chemotherapy and trastuzumab is the standard of care.”

Ramucirumab, a fully monoclonal IgG1 antibody targeting Vascular Endothelial
Growth Factor Receptor 2 (VEGFR?2) is approved by the United States Food and
Drug Administration (US-FDA) as a second-line agent either as monotherapy or in
combination with paclitaxel in advanced or metastatic gastric and gastro-esophageal
junction (GEJ) adenocarcinoma patients who have progressed on prior treatment
with fluoropyrimidine or platinum containing chemotherapy, based on the results of
two phase III trials (REGARD, RAINBOW). In the REGARD trial, ramucirumab
was compared to best supportive care alone in 355 gastric and GEJ cancer patients
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who had progressed on prior fluoropyrimidine or plati-
num-containing regimen. The median OS was 5.2 months
as compared to 3.8 months in those in the placebo group.’
In the RAINBOW trial, the combination of ramucirumab
and paclitaxel was compared against paclitaxel alone in
665 patients with gastric and GEJ cancer after progression
on first line treatment. The OS was significantly longer in
the combination arm (9.6 months) as compared to the
paclitaxel alone arm (7.4 months)*

However, even with improvement in OS, we are not
curing most of advanced gastric cancer patients leading to
more awareness about HRQoL. The present work is pri-
marily focused on discussing HRQoL in gastric cancer
patients and the impact of ramucirumab on the HRQoL
in the patients with advanced gastric cancer. We also
summarized the studies that evaluated the benefits of sys-
temic therapies on HRQoL in advanced gastric cancer.

HRQoL Questionnaires Used in
Oncologic Practice and Gastric

Cancer Clinical Trials

HRQoL is a subjective term that typically constitutes four
components — psychological, social, occupational and phy-
sical wellbeing of an individual.’ One or more of these
components are essentially disturbed when an individual is
diagnosed with a terminal disease such as cancer. This is
particularly true in case of dismal cancers such as
advanced gastric cancer. A pooled analysis by Chu et al
demonstrated that the baseline HRQoL significantly pre-
dicted OS in advanced gastric cancer patients.’

Though several questionnaires are developed to assess
the HRQoL, few have been validated in gastric cancer care.
Most commonly used questionnaire in oncology patients is
the European Organization for Research and Treatment of
Cancer (EORTC) QLQ-C30 which incorporates patients’
symptoms, functional and global health status. Another ques-
tionnaire, The Functional Assessment of Cancer Therapy-
General (FACT-G), is commonly used which incorporates
social and emotional factors”® Though these questionnaires
have been validated in various cancers, as our experience
evolved, it is obvious that some aspects of QoL questioners
are to be disease-specific. For instance, in advanced gastro-
esophageal cancer, a prospective randomized trial that eval-
uvated two systemic chemotherapy regimens showed
differences in median OS and PFS despite lack of benefit in
HRQoL (except at week 24) by using EORTC QLQ-C30
questionnaire.” The lack of benefit in terms of HRQoL may

be attributed to a lack of focus on disease-specific symptoms
such odynophagia, dysphagia and cachexia-physical image.

In gastric cancer there are at least three validated gastric
cancer-specific quality of life questionnaires including EORTC
QLQ-STO22 (22-item supplement), FACT-Gastric cancer
(FACT-Ga) and Dysfunction after Upper Gastrointestinal
Surgery for Cancer (DAUGS32). Blazeby et al developed
and validated a 22-item supplement (STO 22) along with the
general EORTC QLQ-C30 questionnaire.'® This STO 22 sup-
plement primarily focuses on gastrointestinal symptoms such
as perception to food, gastroesophageal reflux issues, odyno-
phagia, dysphagia, and early satiety. The supplement also
includes emotional and social issues such as the patient’s
thoughts towards the illness and eating issues in presence of
other people.

FACT-Ga questionnaire is another 19-factor tool that was
developed in conjunction with FACT-G general cancer
questionnaire.'"'? Similar to STO-22 supplement, this
FACT-Ga questionnaire includes questions pertinent to
abdominal pain, energy; in addition to emotional issues
such as patient response to illness and body image. This
FACT-Ga questionnaire has also been well-studied and vali-
dated internationally.'>'* Another 32-item questionnaire,
DAUGS32 was developed by Nakamura et al to evaluate
the QoL in gastric cancer patients who had surgical resection
of the primary tumor."”> The questionnaire primarily com-
prises of symptoms pertinent to gastrointestinal system
only — acid reflux, nausea, vomiting, digestion, etc. It is
important to note that this questionnaire is designed and
validated only in gastric cancer patients who had surgical
resection and so not applicable in non-surgical gastric cancer
patients. Moreover, it is validated in Japanese cohort only
and so its international use is questionable."”

In short, clinicians and researchers have various options to
determine the HRQoL outcome- ranging from generalized
cancer questionnaires to highly-selective ones for gastric can-
cer. Though having multiple tools is beneficial to pick the
suitable one for a particular study, comparison of outcomes
of various studies that used different tools is a difficult task.
Table 1 summarizes the key differences in QoL questionnaires
commonly used in the management of gastric cancer.

Global Utility of HRQoL in Clinical
Trials Involving Gastric Cancer

Patients
For a disease such as gastric cancer that has limited OS,
HRQoL is of significant importance to determine the goals
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Table | Comparison of Health-Related Quality of Life (HRQolL)
Questionnaires Specific to Gastric Cancer

Name of the

Questionnaire

EORTC ® 22-items supplement developed to be used in
QLQ-STO22 conjunction with QLQ-30

5 scales and four single item measures
Primary focus: patient-symptoms
Internationally validated

Used in any kind of treatment modality

(systemic therapy/surgery)

FACT-Ga 19-factor questionnaire based on FACT-G
Primary focus: physical and emotional symptoms

Internationally validated

Used in any kind of treatment modality (sys-
temic therapy/surgery)

DAUGS32 ® Stand-alone 32-factor questionnaire

® Primary focus: Gastrointestinal dysfunction in
post-surgical patients

® Validated in Japanese population

® Used only in patients who had surgical resection

for gastric carcinoma

Abbreviations: EORTC QLQ, European Organization for Research and Treatment
of Cancer- Quality of Life Questionnaire-Core 30; FACT-Ga, Functional Assessment of
Cancer Therapy-General; FACT-G, Functional Assessment of Cancer Therapy-
General; DAUGS32, Dysfunction after Upper Gastrointestinal Surgery for Cancer.

of care and appropriate treatment strategy. However,
HRQoL reporting is not very robust in gastric cancer trials.
In a systematic review involving the studies that reported
HRQoL measures, it is interesting that only 37 studies
reported HRQoL questionnaire among 164 randomized
controlled trials that investigated palliative systemic ther-
apy for gastroesophageal cancers.'® The systemic review
reported the quality of reporting as an adjusted checklist
score. According to the score, QoL reporting in the studies
were classified as “very limited,” “limited,” and “probably
robust.” Based on this score, only a quarter of the studies
were considered to be “probably robust.” The EORTC
QLQ-C30 was the most common tool used and reported
in about 87% of the studies. The clinical significance of
the HRQoL findings was reported in nearly 40% of the
studies. Sadly, there was no improvement in the quality of
reporting of HRQoL noted over the years.

A significant proportion of patients with gastric cancer
has peritoneal metastases only and typically not considered
to have measurable disease making them ineligible for
a clinical trial.'” Unfortunately, these patients have recurrent

need for paracentesis, bouts of bowel obstruction, poor

nutrition all contributing adversely to their HRQoL.
Despite the significant impact on HRQoL from the burden
of peritoneal disease, randomized clinical trials that report
HRQoL are likely not capturing this subset of gastric cancer
patients due to their exclusion from clinical trials. This under-
scores the need for a better quality in reporting HRQoL in
patients with gastric cancer. While endpoints such as median
OS, progression free survival (PFS) and overall response rate
(ORR) are very valid in larger studies for patients with
metastatic gastric cancer, HRQoL is also a significant end-
point that must be accounted for and reported effectively in
larger clinical trials for this patient population

Another study evaluated the role of self-reported QoL
questionnaire in 254 advanced gastric carcinoma patients
that were enrolled on three different clinical trials.'® Among
these 254 patients, 65% completed baseline EORTC QLQ-
C30 questionnaire. Of the individual scores, the global QoL,
physical and social functioning of patients had significant
impact on median OS. Of these, social functioning remained
significant even in multivariate analysis (HR:0.40, 95% CI:
0.23-0.64, p=0.001). The one-year survival rate of those
reporting better social functioning was about 45% as com-
pared to ~18% for those that reported poor social functioning.
Another pooled analysis involving three randomized, prospec-
tive trials (n=1080) evaluated the role of pre-treatment QoL in
predicting OS in patients with advanced gastric and gastro-
esophageal cancer.® The authors have identified four indepen-
dent variables that determined OS based on the multivariate
analysis, which included baseline performance status, elevated
alkaline phosphatase > 100 U/L, peritoneal, and liver metas-
tases. The researchers demonstrated that pretreatment QoL,
physical and role functioning predicted median OS in these
patients (all p<0.01). In addition, few other studies evaluated
the role of palliative and systemic chemotherapy in improving
the HRQoL in gastric and gastro-esophageal cancer.'® !

Targeted therapy trials that evaluated the benefits of bev-
acizumab (AVAGAST trial) and apatinib either alone or in
combination with chemotherapy in gastric cancer patients also
focused on HRQoL benefits as secondary endpoints.*>** The
phase III AVAGAST trial evaluated the role of combination
therapy of bevacizumab and fluoropyrimidine/cisplatin doub-
let in metastatic gastric cancer patients. The study used the
EORTC QLQ-C30 and STO22 supplement to determine the
HRQoL benefits. Unfortunately, the drug regimen did not
show any meaningful benefits in HRQoL at the end of study
period. A Phase I trial that evaluated apatinib in chemother-
apy refractory metastatic gastric cancer used EORTC QLQ-
C30 questionnaire.”> Apatinib arm demonstrated better quality

Cancer Management and Research 2020:12

submit your manuscript 53

Dove


http://www.dovepress.com
http://www.dovepress.com

Mehta et al

Dove

sleep (p=0.002) and a trend towards an improvement in cog-
nitive function whereas other parameters remained the same
across the study arms.*

Apart from these EORTC QLQ-C30 and FACT-Ga
questionnaires, other general QoL questionnaires have
been used in determining the QoL improvement in gastric
cancer. Recently, a pooled analysis (n=654) of a couple of
randomized, prospective trials evaluating the benefits of
fluoropyrimidine and cisplatin doublet used EQ-5D-3L
questionnaire.”* EQ-5D-3L is an instrument developed
by EuroQol group to measure health in 5- dimensions at
3 levels.”® The pooled analysis concluded that the patients
who had baseline high EQ-5D-3L score (better HRQoL)
had a better median OS (p<0.01) and PFS (p=0.04) as
compared to that of counterparts on multivariate analysis.
In addition, an interesting study by Rha et al, aimed at
identifying the unmet needs faced by gastric cancer
patients.® The study identified that unmet needs in health
information, physical and daily living domain significantly
contributed to HRQoL.

While the studies that evaluated the role of systemic
therapies in improving HRQoL in gastric cancer patients
are limited, data have been more robust on the benefits of
surgical therapies in HRQoL.?” A Canadian retrospective
study that evaluated the role of surgery in gastric cancer
patients showed that surgical resection contributes to com-
promised QoL in immediate post-operative period but
returned to normal in six months.*® Similar results were
seen in a prospective trial from Sloan Kettering involving
134 gastric cancer patients.”” The study used EORTC QLQ-
C30 questionnaire and QLQ-STO22 supplement to analyze
the benefits. The study showed that the HRQoL worsened in
immediate post-operative period, which recovered to base-
line in 65-80% of patients. Moreover, HRQoL outcome
primarily depended on the type of surgical resection. For
example, proximal gastrectomy resulted in inferior outcomes
as compared to distal and total gastrectomy.

HRQoL Studies Using

Ramucirumab in Gastric Cancer

In terms of HRQoL, HRQoL was measured at baseline and at
six week mark using EORTC QLQ-C30 questionnaire in both
REGARD and RAINBOW studies.” In the REGARD study
only half of the ramucirumab subset (48%) reported the QoL
data whereas data was reported by only a quarter of the
placebo subset. Despite the statistically significant improve-
ment in median OS, ramucirumab showed non-statistically

significant improvement in global HRQoL as compared to
that of placebo (p=0.23). In combination with paclitaxel
(RAINBOW trial), ramucirumab did not show any worsening
of HRQoL as compared to that of placebo.* That being said,
a pooled analysis of the two global randomized, prospective
trials (RAINBOW and REGARD trials) explored the associa-
tion of HRQoL (using QLQ-C30 questionnaire, 0—100 point
scale-higher scores on functional and symptoms based ques-
tions imply poor performance while on the global health-status
questions, higher score implies better performance) with over-
all radiological response, treatment associated adverse events,
and performance status.’® This analysis clearly demonstrated
that HRQoL was positively correlated with performance status
of the patient, tumor response to therapy irrespective of mea-
surable and non-measurable disease. The QLQ-C30 scales that
did not change much with performance status were for nausea/
vomiting, dyspnea, insomnia, and diarrhea. Similar to perfor-
mance status, HRQoL positively correlated with objective
response — the patients who had complete or partial response
had better HRQoL scores on ramucirumab arms and under-
standably, the patients with progressive disease had worsened
HRQoL score.

In this pooled analysis, only a five-point change in
physical functioning scores predicted a change in perfor-
mance status when compared at six weeks from baseline.
Most other scales including global QoL, role functioning,
fatigue and pain needed 10-15 point change to predict for
change in performance status. This demonstrates that per-
formance status does not capture all facets of QoL in
gastric cancer patients. Moreover, it is interesting to see
that the patients with non-measurable disease reported
similar scores on the QLQ-C30 as patients with measur-
able disease. This leads us to think that our notion that
patients with peritoneal disease only (and typically ones
who have non-measurable disease) have poorer HRQoL
may not be correct. Studies have shown that patients with
peritoneal metastasis have shorter median OS as compared
to patients without peritoneal metastasis and have higher
risk for mortality.'” It might be possible that patients with
peritoneal metastasis might have had improvement in their
symptoms from prior systemic treatment. Moreover, given
that only patients with ECOG 0 or 1 and that have normal
laboratory values are permitted on the study, there might
have been a selection bias for patients that had controlled
symptoms in spite of peritoneal metastases. Interestingly,
there was improvement in emotional functioning scores in
patients with non-measurable disease who had progressive
disease.
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When the treatment-associated adverse events were com-
pared to QLQ-C30 scores from baseline to six weeks, it was
noted that investigator reported neuropathy was significantly
associated with worsening scores across several scales includ-
ing fatigue, nausea, vomiting, appetite loss, physical-, role-,
social- and emotional-functioning. Neuropathy as a treatment-
associated adverse event was reported in the RAINBOW trial.
Any grade neuropathy was noted in 40% of patients and grade
III neuropathy was reported in 6% of patients being treated on
the RAINBOW trial.* The patients with low appetite were
found to have proportional low scores on emotional function-
ing, fatigue, and appetite loss. Also, the patient reported
symptoms on the QLQ-C30 were associated with investigator
reported symptoms such as loss of appetite, nausea/vomiting,
fatigue and diarrhea. Thus, the QLQ-C30 tool is a fair reflec-
tion of treatment-associated adverse events in gastric cancer.

Recently, HRQoL was also evaluated in another rando-
mized phase III trial (RAINFALL trial) that evaluated the
combination of ramucirumab and cisplatin/fluoropyrimidine
doublet in the first-line setting in advanced gastric
cancer.”'*? In this trial the ramucirumab arm did not result
in a significant prolongation in the overall survival as com-
pared to the placebo (11.2 months versus 10.7 months;
hazard ratio 0.962; p=0.74) even though there was PFS
benefit. But the trial used EORTC QLQ-C30 tool to evaluate
the QoL, which showed that time to sustained deterioration in
QoL was similar in ramucirumab and placebo group. In
addition, the rate of improved or stable changes in the dif-
ferent scales for QoL was similar across both arms.>'

In due course of time, we will have information on the
impact of QoL by other agents such as Trifluridine/tipiracil
(FTD/TPI) and apatinib which have been studied in this
space. The TAGS study has not yet published the HRQoL
data’®® The data from ANGEL was recently released to
have not resulted in OS advantage in the entire population,
although some benefit was noted when apatinib (now also
known as rivoceranib) was used in 4th line or beyond
setting.** The ATTRACTION-2 trial of nivolumab did not
collect HRQoL data.** Although data on HRQoL studies in
gastric cancer patients is limited, available data indicate that
the course of the disease and the treatments of gastric
cancer may show impact on patients’ HRQoL. Lack of
information on HRQoL may be attributed to reporting bias
where the researchers may have chosen not to disclose the
HRQoL outcomes due to lack of benefit. Another possible
explanation is lack of universal questionnaire and the per-
centage change in score from baseline causes difficulty in
evaluating the HRQoL outcomes in global randomized,

prospective trials. Hence, having a generalized or universal
HRQoL questionnaire could help us in comparing the ben-
efits of various therapies in a better way. However, in multi-
national trials, principal investigators may be well-versed
with their local QoL questionnaires — developing and vali-
dating a new, novel, and universal HRQoL questionnaire
pertinent to gastric cancer comes with challenges.

Conclusion

Angiogenesis plays a key role in the tumorigenesis of gastric
cancer. Ramucirumab has shown OS benefit either as mono-
therapy or in combination with paclitaxel as second line treat-
ment for gastric cancer patients. Practical understanding of
gastric cancer patients demonstrated that HRQoL outcome is
one of the key factors that still remained as an unmet need.
Although EORTC QLQ-C30 and FACT-G scores are generic
scales and not designed specifically for gastric and gastroeso-
phageal cancer patients, studies show that they provide a fair
estimation of the HRQoL in spite of special symptoms of
interest in this patient population. These HRQoL question-
naires and DAUGS32 tool have been extensively utilized in
studies that evaluated the role of surgical therapies in gastric
cancer patients. On the contrary, studies determining the ben-
efit of systemic and targeted therapies on HRQoL in gastric
cancer patients have been limited. The quality of reporting of
HRQoL in gastric cancer studies is not always robust, which
underscores the need for improvement at this end. Future
studies should focus on developing a universal HRQoL tool
to maintain the uniformity across the studies, which makes
QoL a key clinical outcome measure in gastric cancer clinical
trials. There have been several initiatives across the world to
develop consensus guidelines for recommendations of items to
be included in clinical trials incorporating patient reported
outcomes. A Delphi study resulted in the COSMIN
(COnsensus-based Standards for the selection of health status
Measurement INstruments) checklist that would be useful to
define measurements for health outcomes.>® The Standard
Protocol Items: Recommendations for Interventional Trials —
Patient-Reported Outcome (SPIRIT-PRO) is another global
consensus guideline that provides recommendations on items
to be included in clinical trial protocols that incorporate patient
reported outcomes as an endpoint.®” The goal of these guide-
lines is to ensure standardization of tools being used across
studies and compare the findings.
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