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Abstract

INTRODUCTION:

Older patients experience a higher risk of treatment-related toxicity (TRT). The G8
screening tool was developed to separate cancer older patients fit to receive standard
treatment from those who are frail and experiencing functional decline due to
reduced organ function and multiple comorbidities. The Cancer and Aging Research
Group chemotherapy toxicity tool (CARG-tt) questionnaire was developed to predict
chemotherapy toxicity in geriatric patients. This prospective observational study
evaluated the performance of G8 and CARG-tt in predicting severe TRT in older

Chinese cancer patients.

METHODS:

Chinese patients aged >65 with a diagnosis of solid malignancy and scheduled to
receive anti-cancer treatment (chemotherapy or targeted therapy) were enrolled
from March 2016 to July 2017 at the Department of Clinical Oncology at Queen Mary
Hospital in Hong Kong. All patients completed the G8 and CARG-tt screening and pre-
treatment assessments before starting treatment. Patients were monitored for any
severe TRT, which was defined by grades 3-5 using the National Cancer Institute’s
Common Terminology Criteria for Adverse Events v4.03, treatment discontinuation,

or unexpected hospitalization from starting to 30 days after treatment.

RESULTS:

A total of 259 patients (male: 154, 59.5%; median age: 73.4, age range: 65-93) were
enrolled in the study. Two hundred and ten (81.1%) patients received chemotherapy
while the rest (n=49, 18.9%) received targeted therapy. Overall, 146 patients (56.8%)

experienced severe TRT.

The mean G8 score was 12.4 (SD: 2.8). The G8 score had a significant association with
unexpected admission (cutoff: 14, 41.3% vs. 26.5%, p=0.03) but not significant in other
types of TRTs. The mean CARG-tt score was 7.67 (SD: 3.7); it was not associated with
severe TRTs.

CONCLUSIONS:

The G8 and CARG-tt demonstrated a weak prediction of severe TRT in older Chinese
cancer patients. Future studies need to develop predictive tools for TRT in patients
receiving novel antineoplastic therapies, with a focus on subgroup analysis for

different populations.
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The predictive value of G8 and the Cancer and Aging Research Group chemotherapy
toxicity tool (CARG-tt) in treatment-related toxicity in older Chinese cancer patients

Introduction

Cancer treatment in the older populations is challenging. Older patients with cancer
are often under-represented in clinical trials. Less than 20% of patients enrolled in
cancer therapeutic clinical trials were over 65 years old and less than 10% were over
75yearsold.! Older patients are at a higher risk of toxicity from anti-cancer treatment
due to comorbidities, nutritional status, preserved organ function and social support
as compared to younger patients.23%> They form a very heterogeneous group in
terms of their health condition, performance status, physical reserve and social

support, making therapeutic decisions more complex and individualized.

In daily practice, treatment decisions rely mainly on clinical judgment and evaluating
performance status, such as the Karnofsky Performance Scale Index, Eastern
Cooperative Oncology Group (ECOG) Performance Status.®’ However, relying on age
and performance status can easily lead to both under and overtreatment, causing
inferior health outcomes. The International Society of Geriatric Oncology (SIOG) and
the American Society of Clinical Oncology (ASCO) recommend comprehensive geriatric
assessment (CGA) to develop individually tailored cancer care plans for older
patients.®® CGA is regarded as the gold standard in the assessment of frailty; it is a
multidimensional and multidisciplinary evaluation of older patients’ general health
status and functional, cognitive, social and psychological parameters.'® However, it is
not widely implemented because it is time consuming and there is a shortage of

trained staff.

Two tools combining geriatric assessment and oncologic parameters were developed
to predict chemotherapy toxicity in older cancer patients: the Chemotherapy Risk
Assessment Scale for High-Age Patients (CRASH) score and the Cancer and Aging
Research Group chemotherapy toxicity tool (CARG-tt).11:12

CRASH score involves eight variables and can be used to predict severe hematologic
and non-hematologic toxicities separately. It seems to be comprehensive, but not
that practical in clinical settings. It requires completion of the assessments of the
Instrumental Activities of Daily Living (IADL), Mini Mental Status Score (MMS) and Mini
Nutritional Assessment (MNA), which takes around 30 minutes to complete.
Moreover, CRASH score requires a chemotherapy toxicity score calculated using the

MAX2 index, which does not cover all chemotherapy regimens or targeted agents.



The CARG-tt was developed to predict chemotherapy-related toxicities in older cancer
patients. The tool considers 11 items: patient, disease and treatment characteristics
(age, type of cancer, number and dose of drugs used); laboratory findings (creatinine
clearance and hemoglobulin); and geriatric variables (mobility, fall history, hearing,
social activity/ support). Compared to CRASH, CARG-tt only considers the use of mono-
and poly-chemotherapy. The tool divides patients into three risk categories: low (0-5
points), medium (6-9 points) and high (10-23 points). This questionnaire predicts

chemotherapy toxicity better than the Karnofsky Performance Status Index.

The G8 questionnaire is an accurate and easy-to-use screening tool to evaluate
frailty.’®> It consists of eight items: nutritional status, weight loss, body mass index,
motor skills, psychological status, number of medications, self-perception of health
and age of the patient. A score of <14 corresponds to abnormal screening and requires
CGA. Previous studies also demonstrated the survival prediction of G8 in older cancer
patients.'*#1>16 Some studies investigated the predictive value of G8 for chemotherapy

toxicity but showed conflicting results.

Both CARG-tt and G8 scores take roughly 5-10 minutes to calculate. With
advancements in medical technology, more novel chemotherapies, targeted agents
and immunotherapies were developed and became standard treatment for many
different types of cancer. It is not known if CARG-tt and G8 scores can be used to
predict treatment-related toxicity (TRT) for new antineoplastic agents like targeted
therapy and immunotherapy. In addition, both tools were validated using the U.S.

population, leaving a gap regarding their effectiveness for Asian population.

In this study, we aim to evaluate the potential predictive performance of G8 and CARG-

tt in older Chinese cancer patients undergoing chemotherapy or targeted therapy.

Materials and Methods:

This is a prospective, single-centre observational study. Patients were recruited in the
out-patient clinics and in-patient ward at the Department of Clinical Oncology in
Queen Mary Hospital, Hong Kong from March 2016 to July 2017. Chinese patients aged
265 with a diagnosis of solid malignancy and scheduled to receive anti-cancer
treatment using chemotherapy or targeted therapy, in curative or palliative intent,
were eligible to participate. We excluded patients diagnosed with hematological
malignancy, scheduled for systemic treatment concomitant with radiotherapy or

hormonal therapy alone, and with dementia as well as those mentally unfit to provide
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consent.

The study protocol was approved by the Institutional Review Board of the University
of Hong Kong/Hospital Authority Hong Kong West Cluster (HKU/HA HKW IRB).

Study design

Eligible patients completed both the G8 and CARG-tt questionnaires, as well as
baseline assessments, with the help of the research team. Treating physicians were
blinded to the score results and therefore were not influenced by them when
estimating risk or determining treatment path. Physicians selected treatment

regimens and doses based on institutional treatment guidelines.

Tumour characteristics (e.g., type of cancer, stage of the disease and sites of
metastasis), clinical variables (e.g., body weight, body height, body mass index, ECOG
performance status), and treatment details with regimen, dose (standard or reduced

dose), line of treatment and intent were recorded.

Toxicity assessment:

Patients were monitored for any severe TRT from starting of treatment until 30 days
after treatment. If treatment continued beyond 6 months, the follow-up period ended
at 6 months to avoid skewing data through long treatment durations. In this study,
severe TRT was defined as grades 3-5 toxicity using the National Cancer Institute’s
Common Terminology Criteria for Adverse Events (CTCAE) version 4.03, treatment
discontinuation due to treatment-related adverse events and unexpected
hospitalization. All medical records of the participants were checked for any
hematologic and non-hematologic toxicity, by screening blood tests results:
hematologic parameters, serum electrolytes, and liver and renal function tests. To
ensure that identical procedures were followed in data collection, a standardized form

with CTCAE criteria was used.

Statistical analysis

Descriptive analyses were performed to summarize patient, tumour and treatment
characteristics, as well as geriatric assessment results. The incidence and types of TRT
were calculated.

G8 (normal/abnormal) and CARG-tt (low, intermediate, high) scores were calculated
to determine the proportion of patients at risk of severe toxicity in each group.

Associations between risk groups and severe toxicity were determined using chi-
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square or Fisher’s exact tests whenever appropriate. The G8 score was evaluated as a
dichotomous predictor according to the cutoff value of the tool, and the CARG-tt score
was evaluated according to the three risk categories. The area under the receiver
operating characteristic curve (AUC) was calculated to determine the predictive value
of the two tools. A p-value of <0.05 was considered statistically significant and

corresponding 95% confidence intervals were calculated.

All statistics analyses were performed using SPSS Statistics v25.

Results:

Patient characteristics:

From March 2016 to July 2017, a total of 272 patients were invited to join the study.
13 patients refused to participate or were excluded for incomplete baseline
assessment. The remaining 259 patients (response rate 95.2%; male: 153, 59.3%) were
enrolled for final analysis. Patient characteristics are summarized in Table 1. The
median age was 73.4 years old (age range: 65-93). Most patients had good
performance status (ECOG 0-1: 88.8%). Of the total patients, 180 (69.5%) started
systemic treatment in the out-patient clinic. The most frequent tumour types were
colorectal cancer (30.1%) and lung cancer (27.8%). Two hundred and ten (81.1%)
patients received chemotherapy while 49 (18.9%) patients received targeted therapy
alone. For patients receiving chemotherapy, 130 (61.9%) patients received poly-
chemotherapy and 98 patients (46.7%) had dose reduction at initial diagnosis. Ninety
three (35.9%) patients were receiving treatment in adjuvant/curative intent while 166
patients (64.1%) were in palliative intent. The list of systemic treatments used is

provided in Table 2.

Serious adverse events

A total of 146 patients (56.3%) experienced at least one severe TRT, and 91 (35.1%)
had grade >3 hematological toxicity. The three most common hematological toxicities
were neutropenia (44, 17.0%), anemia (27, 10.4%) and thrombocytopenia (23, 8.9%).
Sixty three (24.3%) patients had grade >3 non-hematological toxicity. The three most
common non-hematological toxicities were infection (26, 10.0%), diarrhea (16, 6.2%)

and nausea/vomiting (12, 4.6%).

More hematological toxicities were seen in participants receiving chemotherapy-
containing regimens (chemotherapy vs. targeted agent: neutropenia 18.2% vs. 10.2%,
anemia: 11.0% vs. 8.2%, thrombocytopenia: 9.2% vs. 8.2%) than those on targeted

agents alone. On the other hand, more non-hematologic toxicities were seen in
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participants on targeted agents alone (mucositis: 7.1% vs. 16.3%, diarrhea: 5.2% vs.
10.2%).

Fifty-nine patients (22.8%) discontinued treatment due to TRT (chemotherapy-
containing regimen: 50, 23.8%; targeted therapy alone: 9, 18.4%).

Ninety-six patients (37.1%) had unexpected hospital admissions, with 59 (61.5%) due
to TRT (chemotherapy-containing regimen: 49, 23.3%; targeted therapy alone: 10,
20.4%) and the remaining 37 (38.5%) due to disease progression or complications (e.g.,
ascites, pleural effusion, bowel perforation, intestinal obstruction and cord
compression), co-morbidities (e.g., heart failure, ischemic heart disease and atrial

fibrillation) and accidents (e.g. slipped and fell, hip fracture).

Table 3 shows the different types of TRT in both chemotherapy-containing regimens

and targeted agents.

Risk predictions

The mean G8 score of the whole sample was 12.4 (SD: 2.8). 189 patients (73.0%) had
an impaired G8 score. Severe TRT was seen in 102 patients (54.0%) with abnormal G8
and in 44 patients (62.9%) with normal G8. There was no significant association
between G8 and TRT (p=0.13). Using the standard cut-off of 14, G8 was significantly
associated with overall unexpected hospital admission (41.3% vs. 26.5%, p=0.03). The
predictive performance was fair, with an AUC of 0.50 (95% Cl: 0.40-0.59) for the whole
population; an AUC of 0.43 (95% ClI: 0.35-0.51) for patients treated with chemotherapy
and an AUC of 0.57 (95% Cl: 0.42-0.74) for patients treated with targeted agents. G8
was not significantly associated with hospital admission due to TRTs. Results of the
univariable analysis of TRT are shown in Table 4, and the predictive performance of G8
with AUCs, sensitivity, specificity, positive predictive value (PPV) and negative

predictive value (NPV) is shown in table 5a.

The mean CARG-tt score was 7.7 (SD: 3.7). CARG-tt stratified participants into three
risk groups: low- (87, 33.6%), medium- (96, 37.1%) and high-risk (76, 29.3%). Severe
TRT was seen in 48 patients (75.0%) considered low-risk, 58 patients (60.4%)
considered medium-risk, and 40 patients (52.6%) in the high-risk category (Table 4).
The predictive performance of CARG-tt is shown in Table 5b; it suggests that CARG-tt
risk categories were not associated with the total number of TRTs nor any specific type
of TRT.



Discussion

Our study evaluated the potential effectiveness of G8 and CARG-tt in predicting TRT in
older Chinese patients undergoing treatment with chemotherapies or targeted agents.
Although G8 and CARG-tt were not significantly associated with the TRTs, there are
several valuable findings. Targeted agents are generally thought to have fewer side
effects compared with chemotherapy and are preferred in treating older populations.
However, in our cohort, the incidence rates of severe TRT among patients undergoing
chemotherapy-containing regimens (56.7%) and those on targeted therapies alone
(55.1%) were similar. Targeted agents were usually used in palliative intent. Majority
of the patients with advanced malignancy were frailer and had a lower tolerance
towards antineoplastic treatment. Patients on targeted agents experienced fewer
hematologic toxicities but more agent-specific non-hematologic toxicities. The two
most common types of severe TRT with targeted agents were diarrhoea and mucositis.
These types of TRT can cause severe complications or decompensation in older
patients. For example, one patient developed diarrhea and poor appetite after
targeted therapy. This might cause dehydration and consequently impaired renal
function. In our study, 9 patients (10.9%) on targeted agents alone required treatment
discontinuation due to TRT. Treatment discontinuation will increase the risk of disease
progression in metastatic disease and risk of recurrence in adjuvant setting. Physicians
need to keep a close eye on the specific complications of each targeted agent and treat

them in a timely fashion.

The predictive performance of a screening tool is determined by discrimination, which
is assessed by AUC. An AUC value over 0.7 is suggestive of good discrimination,
meaning a strong ability to predict TRT. In the current study, the AUCs of TRT in G8 and
CARG-tt were all less than 0.7, suggesting weak predictive performance. We propose
several potential explanations for this weak predictive performance: first, 56.3% of the
patients in our study had severe TRT. The differences in patient cohort (no hematologic
malignancies, more patients received treatment with dose reduction and
monotherapies) might explain why overall incidence in our study was lower compared
with similar studies with incidence of 61-81%.171® In our daily practice, the systemic
treatment and regimen doses were decided on and modified according to physicians’
judgments. A significant proportion of our patients receiving chemotherapy (46.7%)
had a dose reduction to start with. Because of the lack of data on the tolerability of
anti-cancer treatment or a standard guideline on doses of systemic treatment in
geriatric populations, combined with the fear of inducing unwanted toxicities, our
physicians commonly prescribe less aggressive antineoplastic treatments to the older

patients, including either dose reduction or use of monotherapies. Some even reduce
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the treatment dose solely based on patient’s age even if the patient is fit with minimal
comorbidities. A similar situation has also been observed in other studies. Up to 50%
of older cancer patients have had their treatment schemes modified by administering
suboptimal dose, omitting drugs or prescribing monotherapies, and even a higher
percentage has been observed among patients undergoing treatment in palliative

intent.19:20

Second, Chinese cancer patients usually take a passive role in doctor-patient
communication. Patients seldom ask many questions, as doing so is perceived to
challenge doctor’s authority role.?%?2 Some patients even do not dare to tell their
physicians about their discomfort until the situation becomes severe. This may delay

the detection of early signs or symptoms of the disease complications and toxicity.

Third, more preventive and supportive measures were prophylactically provided for
our geriatric patients compared with the younger patients. To avoid potential side
effects of the antineoplastic agents, our physicians tend to be more liberal in giving
supportive measures, including more frequent use of granulocyte colony-stimulating
factors (G-CSF) to prevent neutropenia, a higher class of anti-emetics for nausea and
vomiting and more frequent follow-ups after starting treatment. In our cohort, 32
patients (15.2%) receiving chemotherapy had prophylactic G-CSF while only 6 patients
received chemotherapy with 20% or higher risk of febrile neutropenia. Moreover, all
patients were given prophylactic antiemetics when they started antineoplastic

treatment and had weekly follow-up till the second cycle.

All of these reasons might contribute to the lower incidences of TRT in our study and

hence affect the predictive performances of the two tools.

In our study, G8 was less likely to predict TRT in older cancer patients. This finding
concurs with results in other studies. A recent systematic review studied the
association of G8 with the course of treatment.?® Five out of eight studies which
reported on anticancer treatment-related complications failed to show any
associations between G8 and chemotherapy-related toxicities. Three studies,
separately reporting toxicity rates among fit and frail patients based on the G8, found
significantly higher rates of chemotherapy- and/or radiotherapy-related toxicity in the
latter, with relative risks varying from 1.4 to 11.3. However, they did not specify
whether the toxicity was due to chemotherapy or radiotherapy. Another recently
published study on 40 advanced pancreatic cancer patients aged over 70 who were

treated with palliative chemotherapy gemcitabine and nab-paclitaxel also found no
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association between G8 and all types of severe grade 3/4 toxicity, delays or dose
reductions (chi-square statistic 0.2427 with a p-value of 0.622).2*

G8 was significantly associated with unexpected admission in our study. Patients with
G8 score <14 were generally frailer with worse performance status and multiple co-
morbidities (e.g. heart failure and fall risk), which likely increase the risk of
hospitalization. Schulkes et als study, which included 142 lung cancer patients aged
over 70 in the Netherlands, showed that a low G8 score could significantly predict
hospitalization and mortality.?> Future studies with a larger sample size and number
of confounding variables are warranted to confirm the association of G8 with TRT and

hospital admission.

In our study, CARG-tt was not associated with severe TRTs, even in the chemotherapy-
containing subgroup. There are other studies similarly showing no association
between CARG-tt and chemotherapy-related toxicity. A Canadian study tested CARG-
tt score in a cohort of 46 patients receiving docetaxel for metastatic prostate cancer.
The percentages of toxicity across different risk groups were not significantly different
(p=0.65).2% Another study on 126 cancer patients aged >65 in Australia also showed
that CARG-tt could not predict severe chemotherapy toxicity (odds-ratio 1.04, 95% ClI
0.92-1.18, p=0.54; AUC 0.52).%’

We should be aware that the prediction of chemotherapy toxicity may be inaccurate
in 30% of patients in the original CARG-tt validation study (AUC: 0.72). In addition,
CARG-tt was validated in patients using traditional chemotherapies.'? Novel
antineoplastic agents generally have fewer side effects than the traditional ones, likely

resulting in the insignificant predictive performance.

The ethnic variability of clinical outcomes among patients receiving antineoplastic
treatment is well known, in terms of both efficacy and adverse events. Factors
suggested to contribute to this variability in outcomes include ethnic diversity in
pharmacogenomics and pharmacokinetics, variability in pharmacodynamics and drug
metabolisms, tumour biology or profiles differences, as well as differences in lifestyles,
culture and body build. Previous studies revealed that Asian cancer patients who
received capecitabine or 5FU had fewer serious adverse events, including hand-foot
syndrome, compared with other populations (relative risk: 1.21-2.83, p-
value=0.013). 28 In our study, more than one-third of our participants received
capecitabine/5FU regimens. This may explain the relatively lower percentage of

serious TRT in our cohort. Other examples of ethnic differences in terms of anti-cancer
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treatment toxicity include the following: more Asian patients had hematological
toxicities and febrile neutropenia than Caucasian patients when using docetaxel and
carboplatin to treat lung cancer;?° Japanese patients experienced more grade 3/4
hematological toxicities than North American patients when treated with
irinotecan/cisplatin or etoposide/cisplatin for small cell lung cancer3’; Asian breast
cancer patients experienced more grade 4 neutropenia and chemotherapy-induced
nausea/vomiting than Caucasian patients on doxorubicin/cyclophosphamide;3! and
Asian patients had more adverse events than Caucasian patients when taking
regorafenib for refractory colorectal cancer.3233 It should be noted that only 5% of the
participants were Asian in the CARG-tt validation study. Taken together with the ethnic
differences in clinical outcomes, it is uncertain whether CARG-tt can be applied in

Asian older cancer patients in the same way as Caucasians.

Despite the negative results of both G8 and CARG-tt, this study has a number of
strengths, including prospective design, well-balanced cancer types, inclusion of
chemotherapies and targeted therapies, and large sample size. Nevertheless, there are
some limitations. Most of the participants were recruited in our out-patient clinic,
where patients were usually fitter than those in the in-patient setting; this could
account for the lower incidence of TRT compared with other studies. The majority of
our participants received chemotherapy-containing regimens and only 18.9% received
targeted agents alone. For a more accurate evaluation of these tools’ predictive
performance on targeted agent-related toxicities, a larger study population using
targeted agents is needed. In addition, the chemotherapy-containing group also
included patients who used both chemotherapy and targeted agents. Thus, the results
in the chemotherapy-containing group could be affected by adverse events from the
targeted agents. Our study also did not collect patient-reported outcomes. It is
unknown whether the baseline G8 or CARG-tt score can predict any functional or

cognitive decline due to antineoplastic treatment.

Our findings indicated that both CARG-tt and G8 scores did not effectively predict
severe TRTs; this is consistent with results from other studies. There is a need for
researchers to develop a predictive tool on TRTs in patients receiving novel

antineoplastic therapies and special focus on the Chinese/ Asian older cancer patients.

Conclusion:
The potential predictive performance of both G8 and CARG-tt in TRT in older Chinese
cancer patients was generally weak. However, G8 score was associated with

unexpected admission. Community assessments or out-of-hours care should be
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implemented for patients with abnormal G8 to provide more out-patient support and
early detection of complications of the disease or toxicities from systemic treatment
to avoid hospitalisation. Future studies should also focus on developing new tools that
can effectively predict TRT in older cancer patients, especially those receiving newer
anti-cancer treatments such as targeted agents or immunotherapies as they are
increasingly used in the cancer treatment pathway. Planned subgroup analysis on
different population is also highly recommended.

Funding: none declared

Disclosure Statement:
The authors have declared no conflicts of interest. All authors have nothing to
disclose. All authors received no funding or sponsorship. No financial disclosure.

There is no conflict of interest to disclose.

Authors contribution:

- Conception and design: Wing-Lok Chan

- Data collection: Wing-Lok Chan, Josiah Wong, Kwok-keung Yuen, Mai-Yee Luk
- Analysis and interpretation of data: Horace Choi, Tiffany Ma, Wing-Lok Chan
- Manuscript writing: Wing-Lok Chan, Kwok-Leung Cheung

- Manuscript editing: Wing-Lok Chan, Ka-On Lam, Horace Choi, Dora Kwong

- Approval of final article: Wing-Lok Chan

References:

! Hurria A, Dale W, Mooney M, Rowland JH, Ballman KV, Cohen HJ, Muss HB, Schilsky RL, Ferrell B,
Extermann M, Schmader KE, Mohile SG; Cancer and Aging Research Group. Designing therapeutic
clinical trials for older and frail adults with cancer: U13 conference recommendations. J Clin Oncol.
2014 Aug 20;32(24):2587-94. Review.

2 Hassett MJ, Rao SR, Brozovic S, Stahl JE, Schwartz JH, Maloney B, Jacobson JO. Chemotherapy-
related hospitalization among community cancer center patients. Oncologist. 2011;16(3):378-87.
doi: 10.1634/theoncologist.2010-0354. Epub 2011 Feb 24.

3 Muss HB, Woolf S, Berry D, Cirrincione C, Weiss RB, Budman D, Wood WC, Henderson IC, Hudis
C, Winer E, Cohen H, Wheeler J, Norton L; Cancer and Leukemia Group B. Adjuvant chemotherapy
in older and younger women with lymph node-positive breast cancer. JAMA. 2005 Mar
2;293(9):1073-81

4 Sargent DJ, Goldberg RM, Jacobson SD, Macdonald JS, Labianca R, Haller DG, Shepherd LE, Seitz

13


https://www.ncbi.nlm.nih.gov/pubmed/25071116
https://www.ncbi.nlm.nih.gov/pubmed/21349949
https://www.ncbi.nlm.nih.gov/pubmed/15741529
https://www.ncbi.nlm.nih.gov/pubmed/15741529

JF, Francini G. A pooled analysis of adjuvant chemotherapy for resected colon cancer in elderly
patients. N Engl J Med. 2001 Oct 11;345(15):1091-7

> Dees EC, O'Reilly S, Goodman SN, Sartorius S, Levine MA, Jones RJ, Grochow LB, Donehower RC,
Fetting JH. A prospective pharmacologic evaluation of age-related toxicity of adjuvant
chemotherapy in women with breast cancer. Cancer Invest. 2000;18(6):521-9.

6 DA Karnofsky, JH Burchenal : CM Macleod The clinical evaluation of chemotherapeutic agents in
cancer Evaluation of Chemotherapeutic Agents 191—- 205,1948 New York, NY Columbia University
Press

7 CZubrod, M Schneiderman, E Frei lll, etal : Appraisal of methods for the study of chemotherapy
of cancer in man: Comparative therapeutic trial of nitrogen mustard and triethylene
thiophosphoramide J Chron Dis 11: 7— 33,1960

8 Wildiers H, Heeren P, Puts M, Topinkova E, Janssen-Heijnen ML, Extermann M, Falandry C, Artz
A, Brain E, Colloca G, Flamaing J, Karnakis T, Kenis C, Audisio RA, Mohile S, Repetto L, Van Leeuwen
B, Milisen K, Hurria A. International Society of Geriatric Oncology consensus on geriatric
assessment in older patients with cancer. J Clin Oncol. 2014 Aug 20;32(24):2595-603.

° Mohile SG, Dale W, Somerfield MR, Hurria A. Practical Assessment and Management of
Vulnerabilities in Older Patients Receiving Chemotherapy: ASCO Guideline for Geriatric Oncology
Summary. J Oncol Pract. 2018 Jul;14(7):442-446.

10 Mohile SG, Velarde C, Hurria A, et al: Geriatric assessment-guided care processes for older
adults: A Delphi consensus of geriatric oncology experts. J Natl Compr Canc Netw 13:1120-
1130, 2015

11 Extermann M, Boler I, Reich RR, Lyman GH, Brown RH, DeFelice J, Levine RM, Lubiner ET, Reyes
P, Schreiber FJ 3rd, Balducci L. Predicting the risk of chemotherapy toxicity in older patients:
the Chemotherapy Risk Assessment Scale for High-Age Patients (CRASH) score. Cancer. 2012 Jul
1;118(13):3377-86.

12 Hurria A, Togawa K, Mohile SG, Owusu C, Klepin HD, Gross CP, Lichtman SM, Gajra A, Bhatia S,
Katheria V, Klapper S, Hansen K, Ramani R, Lachs M, Wong FL, Tew WP. Prediciting chemotherapy
toxicity in older adults with cancer: a prospective multicenter study. J Clin Oncol. 2011 Sep
1;29(25):3457-65. doi: 10.1200/JC0.2011.34.7625. Epub 2011 Aug 1.

13 CA Bellera, M Rainfray, S Mathoulin-Pélissier. Screening older cancer patients: First evaluation
of the G-8 geriatric screening tool. Ann Oncol. 2012; 23: 2166—2172.

14 ME Hamaker, M Mitrovic, R Stauder. The G8 screening tool detects relevant geriatric
impairments and predicts survival in elderly patients with a haematological malignancy. Ann
Hematol. 2014; 93: 1031- 1040.

15 van Walree IC, Scheepers E, van Huis-Tanja L, Emmelot-Vonk MH, Bellera C, Soubeyran P,
Hamaker ME. A systematic review on the association of the G8 with geriatric assessment,

prognosis and course of treatment in older patients with cancer. J Geriatr Oncol. 2019

14


https://www.ncbi.nlm.nih.gov/pubmed/11596588
https://www.ncbi.nlm.nih.gov/pubmed/11596588
https://www.ncbi.nlm.nih.gov/pubmed/10923100
https://www.ncbi.nlm.nih.gov/pubmed/10923100
https://www.ncbi.nlm.nih.gov/pubmed/25071125
https://www.ncbi.nlm.nih.gov/pubmed/25071125
https://www.ncbi.nlm.nih.gov/pubmed/29932846
https://www.ncbi.nlm.nih.gov/pubmed/29932846
https://www.ncbi.nlm.nih.gov/pubmed/29932846
https://www.ncbi.nlm.nih.gov/pubmed/22072065
https://www.ncbi.nlm.nih.gov/pubmed/22072065
https://www.ncbi.nlm.nih.gov/pubmed/21810685
https://www.ncbi.nlm.nih.gov/pubmed/31078444
https://www.ncbi.nlm.nih.gov/pubmed/31078444

Nov;10(6):847-858.

16 Baitar A, Van Fraeyenhove F, Vandebroek A, De Droogh E, Galdermans D, Mebis J, Schrijvers D.
Geriatric screening results and the association with severe treatment toxicity after the first cycle
of (radio)chemotherapy. J Geriatr Oncol. 2014 Apr;5(2):179-84.

17 Kotzerke D, Moritz F, Mantovani L, Hambsch P, Hering K, Kuhnt T, Yahiaoui-Doktor M, Forstmeyer D,
Lordick F, Knodler M. The performance of three oncogeriatric screening tools - G8, optimised G8 and
CARG - in predicting chemotherapy-related toxicity in older patients with cancer. A prospective clinical
study. J Geriatr Oncol. 2019 Nov;10(6):937-943.

18 QOrtland I, Mendel Ott M, Kowar M, Sippel C, Jaehde U, Jacobs AH, Ko YD. Comparing the
performance of the CARG and the CRASH score for predicting toxicity in older patients with cancer. J
Geriatr Oncol. 2020 Jan 9:51879-4068(19)30407-2.

% Shayne M, Crawford J, Dale DC, Culakova E, Lyman GH; ANC Study Group.
Predictors of reduced dose intensity in patients with early-stage breast cancer receiving adjuvant
chemotherapy. Breast Cancer Res Treat. 2006 Dec;100(3):255-62.

20 Neugut Al, Matasar M, Wang X, McBride R, Jacobson JS, Tsai WY, Grann VR, Hershman DL.
Duration of adjuvant chemotherapy for colon cancer and survival among the elderly. J Clin Oncol.
2006 May 20;24(15):2368-75

21 Yilmaz NG, Schouten BC, Schinkel S, van Weert JCM. Information and participation preferences and
needs of non-Western ethnic minority cancer patients and survivors: A systematic review of the
literature. Patient Educ Couns. 2019 Apr;102(4):631-650.

22 Barclay JS, Blackhall LJ and Tulsky JA. Communication strategies and cultural issues in the delivery
of bad news. Journal of palliative medicine 2007; 10(4): 958-977

23 van Walree IC, Scheepers E, van Huis-Tanja L, Emmelot-Vonk MH, Bellera C, Soubeyran P, Hamaker
ME. A systematic review on the association of the G8 with geriatric assessment, prognosis and course
of treatment in older patients with cancer. J Geriatr Oncol. 2019 Nov;10(6):847-858.

24 Gebbia V, Mare M, Cordio S, Valerio MR, Piazza D, Bordonaro R, Firenze A, Giuffrida D. Is G8
geriatric assessment tool useful in managing elderly patients with metastatic pancreatic carcinoma? J
Geriatr Oncol. 2020 Jul 8:51879-4068(20)30225-3.

25 Schulkes KJG, Souwer ETD, van Elden LIR, Codrington H, van der Sar-van der Brugge S, Lammers JJ,
Portielje JEA, van den Bos F, Hamaker ME. Prognostic Value of Geriatric 8 and Identification of Seniors
at Risk for Hospitalized Patients Screening Tools for Patients With Lung Cancer. Clin Lung Cancer. 2017
Nov;18(6):660-666.e1.

26 S.M. Alibhai, S. Aziz, T. Manokumar, N. Timilshina, H. Breunis. A comparison of the CARG tool, the
VES-13, and oncologist judgment in predicting grade 3+ toxicities in men undergoing chemotherapy
for metastatic prostate cancer. J Geriatr Oncol, 8 (1) (2017), pp. 31-36

27 Moth EB, Kiely BE, Stefanic N, Naganathan V, Martin A, Grimison P, Stockler MR, Beale P, Blinman P.

Predicting chemotherapy toxicity in older adults: Comparing the predictive value of the CARG Toxicity

15


https://www.ncbi.nlm.nih.gov/pubmed/24495700
https://www.ncbi.nlm.nih.gov/pubmed/24495700
https://www.ncbi.nlm.nih.gov/pubmed/16705366
https://www.ncbi.nlm.nih.gov/pubmed/16705366
https://www.ncbi.nlm.nih.gov/pubmed/16618946
https://www.ncbi.nlm.nih.gov/pubmed/28320638
https://www.ncbi.nlm.nih.gov/pubmed/28320638

Score with oncologists' estimates of toxicity based on clinical judgement. J Geriatr Oncol. 2019
Mar;10(2):202-209.

2 Haller DG, Cassidy J, Clarke SJ, et al. Potential regional differences for the tolerability profiles of
fluoropyrimidines. J Clin Oncol. 2008;26(13):2118-2123.

2% Millward MJ, Boyer MJ, Lehnert M, Clarke S, Rischin D, Goh BC, Wong J, McNeil E, Bishop JF.
Docetaxel and carboplatin is an active regimen in advanced non-small-cell lung cancer: a phase Il
study in Caucasian and Asian patients. Ann Oncol. 2003 Mar;14(3):449-54.

30 Lara PN Jr, Chansky K, Shibata T, Fukuda H, Tamura T, Crowley J, Redman MW, Natale R, Saijo N,
Gandara DR. Common arm comparative outcomes analysis of phase 3 trials of cisplatin + irinotecan
versus cisplatin + etoposide in extensive stage small cell lung cancer: final patient-level results from
Japan Clinical Oncology Group 9511 and Southwest Oncology Group 0124. Cancer. 2010 Dec
15;116(24):5710-5.

31 Bourdeanu L, Frankel P, Yu W, Hendrix G, Pal S, Badr L, Somlo G, Luu T. Chemotherapy-induced
nausea and vomiting in Asian women with breast cancer receiving anthracycline-based adjuvant
chemotherapy. J Support Oncol. 2012 Jul-Aug;10(4):149-54.

32 1iJ,Qin S, Xu R, Yau TC, Ma B, Pan H, Xu J, Bai Y, Chi Y, Wang L, Yeh KH, Bi F, Cheng Y, Le AT, Lin JK, Liu
T, Ma D, Kappeler C, Kalmus J, Kim TW; CONCUR Investigators. Regorafenib plus best supportive care
versus placebo plus best supportive care in Asian patients with previously treated metastatic
colorectal cancer (CONCUR): a randomised, double-blind, placebo-controlled, phase 3 trial. Lancet
Oncol. 2015 Jun;16(6):619-29.

33 Yoshino T, Komatsu Y, Yamada Y, Yamazaki K, Tsuji A, Ura T, Grothey A, Van Cutsem E, Wagner A,
Cihon F, Hamada Y, Ohtsu A. Randomized phase Ill trial of regorafenib in metastatic colorectal cancer:
analysis of the CORRECT Japanese and non-Japanese subpopulations. Invest New Drugs. 2015

Jun;33(3):740-50.

16



