ClinicoEconomics and Outcomes Research downloaded from https://www.dovepress.com/

For personal use only.

ClinicoEconomics and Outcomes Research

3

Dove

ORIGINAL RESEARCH

Real-world hospital costs for nonchemotherapy
drugs and nondrug care associated with platinum-
based doublets in the first-line setting for
advanced nonsquamous non-small-cell lung cancer
in Chinese patients: a retrospective cohort study

Jianhua Chen'
Shengqi Wu?
Chenping Hu?
Yicheng Yang*
Narayan Rajan®
Yun Chen*
Canjuan Yang®
Jianfeng Li¢
Wendong Chen’

'Department of Medical Oncology,
’Department of Research and
Education, Hunan Province Tumor
Hospital, *Department of Respiratory,
Xiangya Hospital, Central South
University, Changsha, Hunan, “Lilly
Suzhou Pharmaceutical Co., Ltd.
Shanghai Branch, Shanghai, People’s
Republic of China; *Global Health
Outcomes Research, Eli Lilly and Co,
Indianapolis, IN, USA; ¢Division of
Health Outcome Research, Normin
Health Changsha Representative
Office, Changsha, Hunan, People’s
Republic of China; ’Normin Health,
Toronto, ON, Canada

Correspondence: Wendong Chen
Normin Health, 723-2 Eva Road, Toronto,
ON, Canada M9C 0A9

Tel +1 416 604 1287

Fax +1 416 978 1833

Email wendong.chen@normin.ca

This article was published in the following Dove Press journal:
ClinicoEconomics and Outcomes Research

26 April 2016

Number of times this article has been viewed

Objective: The objective of this study was to compare hospital costs per treatment cycle (HCTC)
for nonchemotherapy drugs and nondrug care associated with platinum-based doublets in the
first-line setting for advanced nonsquamous non-small-cell lung cancer (AdvNS-NSCLC) in
Chinese patients.

Methods: Patients receiving platinum-based doublets in the first-line setting for AdvINS-NSCLC
from 2010 to 2012 in two Chinese tertiary hospitals were identified to create the retrospective
study cohort. Propensity score methods were used to create matched treatment groups for
head-to-head comparisons on HCTC between pemetrexed—platinum and other platinum-based
doublets. Multiple linear regression analyses were performed to rank studied platinum-based
doublets for their associations with the log,; scale of HCTC for nonchemotherapy drugs and
nondrug care.

Results: Propensity score methods created matched treatment groups for pemetrexed—platinum
versus docetaxel-platinum (61 pairs), paclitaxel-platinum (39 pairs), gemcitabine—platinum
(93 pairs), and vinorelbine—platinum (73 pairs), respectively. Even though the log , scale of
HCTC for nonchemotherapy drugs and nondrug care associated with pemetrexed—platinum was
ranked lowest in all patients (coefficient —0.174, P=0.015), which included patients experienc-
ing any hematological adverse events (coefficient —0.199, P=0.013), neutropenia (coefficient
—0.426, P=0.021), or leukopenia (coefficient —0.406, P=0.001), pemetrexed—platinum had the
highest total HCTC (median difference from RMB 1,692 to RMB 7,400, P<<0.001) among
platinum-based doublets because of its higher drug acquisition costs (median difference from
RMB 4,636 to RMB 7,332, P<<0.001).

Conclusion: Among Chinese patients receiving platinum-based doublets in the first-line setting
for AAdvNS-NSCLC, the higher acquisition costs for nonplatinum cytotoxic drugs associated
with pemetrexed—platinum could be partially offset by its significantly lower hospital costs for
nonchemotherapy drugs and nondrug care.

Keywords: nonsquamous non-small-cell lung cancer, hospital costs, platinum-based doublet,
first line, Chinese

Introduction
The incidence of lung cancer in the People’s Republic of China has doubled in the past
decade! likely because of aging population, poorly controlled cigarette smoking, and air
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pollution associated with rapid economic growth.>* Similar to
the tumor histology distribution of lung cancer in industriali-
zed countries, >80% of diagnosed lung cancer in Chinese
patients is non-small-cell lung cancer (NSCLC).* Because
of the challenges associated with early detection,” NSCLC
is often diagnosed at advanced stage® in Chinese patients,
and chemotherapy is the main therapeutic option’ that may
extend survival and improve quality of life in patients with
advanced NSCLC over best supportive care alone.® With
substantially increased reimbursement coverage for hospital
care in the People’s Republic of China,’ health resource utili-
zation associated with chemotherapy for advanced NSCLC
has become an important consideration for both clinical and
reimbursement decision-making.

Many advances have been made for treating advanced
NSCLC in the past decade. One of those advances is the role
of tumor histology in predicting clinical effects of chemo-
therapy for advanced NSCLC.!° Pemetrexed treatment was
found be more effective and associated with less toxicity
than gemcitabine treatment in the first-line setting!! when
treating advanced nonsquamous non-small-cell lung cancer
(AdvNS-NSCLC). Pemetrexed treatment may be associated
with lower consumption of health resources if the improved
clinical effects and better safety profile translate into fewer
treating disease-related symptoms and adverse events (AEs).
Thus, we conducted this real-world cohort study to test this
hypothesis by comparing the allocation of hospital costs
per treatment cycle (HCTC) associated with pemetrexed—
platinum and other platinum-based doublets commonly used
in the first-line setting for AdvINS-NSCLC in a retrospective
cohort of Chinese patients.

Methods

This study was designed as a retrospective cohort study
including Chinese patients identified from Hunan Province
Tumor Hospital (HNPTH) and Xiangya Hospital (XYH), the
two major tertiary hospitals providing cancer care to patients
living in Hunan province, People’s Republic of China. The
observation time set for patient identification was from
January 1, 2010, to December 31, 2012. The study protocol
was reviewed and approved by the ethics review boards of
HNPTH and XYH.

Patient identification

The electronic hospital admission registry databases in the
two hospitals were used to search for patients who were
hospitalized for lung cancer between January 1, 2010, and
December 31, 2012. The identified patients with NS-NSCLC

or histologically unclassified lung cancer were linked with
their hospital records to confirm their tumor histology and
tumor stage according to the definitions made by the Inter-
national Staging Committee of the International Association
for the Study of Lung Cancer in 2009.'> The medical records
of patients with biopsy or cytology-confirmed NS-NSCLC,
mainly including adenocarcinoma or large-cell carcinoma,
were further reviewed for any records of platinum-based
doublet treatment in the first-line setting after the diagnosis
of stage I1Ib or IV cancer. To have a sufficient sample size
for data analysis, our study only included patients receiving
cisplatin- or carboplatin-based doublets with pemetrexed
(given with supplementation of folic acid and vitamin B12
and approved to treat advanced NSCLC with cisplatin in
the first-line setting), docetaxel, paclitaxel, gemcitabine, or
vinorelbine. Patients receiving tyrosine kinase inhibitor, epi-
dermal growth factor receptor monoclonal antibody, and/or
anti-angiogenic therapy in the first-line setting were excluded
in order to control their confounding effects on tumor
response and clinical toxicity associated with the studied
platinum-based doublets. This study also excluded patients
who initialized first-line chemotherapy out of HNPTH or
XYH or who had missing information on hospital costs
during follow-up.

Data extraction

The follow-up time defined for data extraction was set from
the hospitalization with the first administration of platinum-
based doublets to the hospitalization with the last administra-
tion of platinum-based doublets. We reviewed the hospital
records before the first administration of the studied doublets
to extract baseline characteristics of patients that included
demographic information, type of health insurance plan,
smoking status, physical function assessed by the Eastern
Cooperative Oncology Group’s performance status, baseline
marrow function, and disease information on tumor stage,
tumor histology, and metastasis status. We also reviewed
hospital prescription records to extract treatment information
on administration doses and schedule of the studied platinum-
based doublets. Additionally, the prescription records for
granulocyte colony-stimulating factor (G-CSF), erythro-
poietin, thrombopoietin, interleukin 11, and blood products
(blood transfusion and/or platelet infusion) were extracted for
the patterns of treating hematological AEs' associated with
the studied platinum-based doublets. The extracted infor-
mation also included tumor response, which was assessed
every two treatment cycles using Response Evaluation
Criteria in Solid Tumors (Version 1.0)!* and clinical toxicity,
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which was assessed by the Common Terminology Criteria
for Adverse Events (Version 3.0) with modified criteria for
anemia® in the two study hospital settings. The laboratory
blood testing results for hemoglobin, white blood cell count,
neutrophilic granulocyte count, and platelet count during
follow-up were also extracted as supplemental information
to confirm hematological AEs. Finally, hospital discharge
billing records associated with each hospitalization during
follow-up were reviewed to extract hospital costs associated
with billable medications and services. Because the billing
records only provided the cost sum by category, we tracked
the prescriptions of chemotherapy drugs (platinum agent and
cytotoxic agent) to estimate the chemotherapy drug costs.
The hospital costs were classified into three categories in
this study: chemotherapy drug costs, nonchemotherapy drug
costs, and nondrug care costs. The perspective of the hospital
costs was the People’s Republic of China’s health system,
and any hospital costs were taken into account irrespective
of their reimbursement status.

Outcome measures

The primary outcome measure in our study was HCTC.
The extracted hospital costs from the two study hospitals
were categorized by platinum agents, nonplatinum cytotoxic
agents, nonchemotherapy drugs, and nondrug care for the
allocation of hospital costs. The secondary outcome measures
in our study included tumor response, which was classified
as complete response, partial response, stable disease, and
progressive disease (PD), defined by Response Evaluation
Criteria in Solid Tumors (Version 1.0). The secondary out-
come measures also included clinical toxicity measured by
hematological and nonhematological AEs. Because early
treatment discontinuation often occurred within two treat-
ment cycles because of PD, there is often lack of tumor
response assessment in these patients. To include the patients
with early treatment discontinuation in the data analysis, we
further classified tumor response as tumor control (defined
as complete response, partial response, or stable disease)
and treatment failure (defined as PD or no tumor response
assessment associated with early treatment discontinuation)
for data analysis. To control the bias associated with missing
information on hematological toxicity assessment associa-
ted with platinum-based doublets, we used both recorded
hematological AE information from hospital medical notes
and homological toxicity assessment based on laboratory
blood testing results to measure occurrence and severity of
hematological AEs associated with studied platinum-based
doublets.

Data analysis

One-way analysis of variance and Fisher’s exact test were
used to describe the differences in patients’ baseline
characteristics and treatments used to prevent and/or treat
hematological AEs in patients receiving the five studied
doublets. Propensity score methods were used to create
matched pairs for pemetrexed—platinum versus the other
four studied platinum-based doublets, respectively, after
balancing baseline characteristics of patients and treatments
for hematological AEs. The matching condition was set as
propensity score difference between matched pairs <0.001
when using the greedy approach.!® McNemar’s test was used
for head-to-head comparisons of tumor response and occur-
rences of AEs between propensity score-matched treatment
groups. Wilcoxon signed rank test was used to compare the
allocation of HCTC and HCTC for nonchemotherapy drugs
and nondrug care between matched treatment groups. We
further used multiple logistic or linear regression analyses
with generalized estimating equation to adjust imbalanced
baseline variables (P<<0.5 after propensity score match-
ing) in propensity score-matched patients to confirm the
observed differences in tumor response, clinical toxicity,
and the allocation of HCTC between the matched treat-
ment groups for pemetrexed—platinum versus the other
four studied platinum-based doublets.!” Finally, we used
vinorelbine—platinum as reference to rank the association
between five studied platinum-based doublets and the log
scale of HCTC for nonchemotherapy drugs and nondrug
care in all patients, which included patients stratified by
their tumor response and hematological AEs using multiple
linear regression analyses with adjustment of baseline char-
acteristics and treatments for hematological AEs. Statistical
significance was defined as two-sided P-value <0.05 in this
study, and SAS 9.2 was used to perform the data analyses
described earlier.

Results

The initial search of electronic hospital admission registry
databases identified 4,558 patients who were hospitalized
for lung cancer. We first excluded 3,054 patients without
chemotherapy treatment in hospital and 698 patients with
ineligible histology or lack of tumor histology information
(333 with squamous histology, 207 with mixed squamous
and nonsquamous histology, 91 with small-cell histology, and
67 without biopsy or cytology-confirmed tumor histology).
We further excluded 140 patients with tumor stage less than
IIIb, 179 patients due to treatment received (166 patients
receiving first-line chemotherapy other than the studied five
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platinum-based doublets and 13 patients receiving tyrosine
kinase inhibitor or epidermal growth factor receptor mono-
clonal antibody in the first-line setting), and 40 patients
due to missing hospital billing information. The final data
analyses were based on 447 patients who met all eligibility
criteria, including 259 patients receiving five studied doub-
lets in HNPTH and 188 patients treated by pemetrexed-,
docetaxel-, or gemcitabine-contained doublet in XYH. The
patient identification processes in the two hospitals are illus-
trated in Figure 1.

Patient baseline characteristics and

patterns of care

Of the 447 eligible patients, 34.9% received pemetrexed—
platinum (n=156), 15% received docetaxel-platinum
(n=67), 8.7% received paclitaxel—platinum (n=39), 24.6%
received gemcitabine—platinum (n=110), and 16.8% received
vinorelbine—platinum (n=75). The comparisons of baseline
characteristics of patients across the five treatment groups
(Table 1) observed significant differences in the distribu-
tions of public health insurance plan for urban residents
(35.9%—-58.3%, P=0.015), Eastern Cooperative Oncology
Group performance status of 0 (4.5%-25.6%, P<0.001)
and 1 (69.29%-91.0%, P=0.004), adenocarcinoma histology
(95.5%-100%, P=0.014), and pleural metastasis (11.9%—
32.1%, P=0.001). Further comparisons of treatment patterns
observed highly uneven distribution of the studied platinum-

based doublets by hospital setting, hospital admission year,
platinum agents, and treatments for treating hematological
AEs. For example, pemetrexed was used more frequently
in XYH than in HNPTH (58.5% versus 17.8%, P<<0.001).
The most frequently used doublets in the three hospital
admission years were vinorelbine—platinum in 2010 (77.3%,
P<0.001), gemcitabine—platinum in 2011 (36.4%, P=0.002),
and pemetrexed—platinum in 2012 (43%, P<<0.001). Cisplatin
was used more frequently in the combination treatment with
vinorelbine (93.3%, P<<0.001), and carboplatin was used
more frequently in the combination treatment with pacli-
taxel (43.6%, P<<0.001). G-CSF was used most frequently
in patients receiving paclitaxel treatment (76.9%, P=0.061),
and interleukin 11 was used most frequently in patients
receiving vinorelbine treatment (16%, P<<0.001). The five
studied platinum-based doublets were each administered
every 3 weeks. Pemetrexed, docetaxel, and paclitaxel were
each administered once at day 1 per treatment cycle, while
gemcitabine and vinorelbine were administered at both day 1
and day 8 per three-week treatment cycle. The administered
doses of the five studied doublets were highly consistent with
the recommended doses. The completed treatment cycles
associated with the five studied doublets significantly differed
even though the average completed treatment cycles had a
small range (two to three cycles, P<<0.001). The comparisons
of treatment patterns across the five treatment groups are
summarized in Table 1.

HNPTH
January 1, 2010-December 31, 2012

January 1, 2010-December 31, 2012

XYH

3,129 hospitalized patients
diagnosed with lung cancer

Exclusion

« 61 small cell lung cancer

« 45 without tumor histological report

« 258 squamous NSCLC

« 155 with mixed squamous and nonsquamous NSCLC
* 94 with tumor stage <lllb

« Four receiving TKI or EGFR monoclonal antibodies at
first-line setting

« 42 with double treatment containing platinum agent
other than cisplatin or carboplatin

« 104 with other chemotherapy regimens other than
the studied five chemotherapy regimens

+ 2,075 without first-line chemotherapy or first-line
chemotherapy initialized in other hospitals

« 32 without hospital costs

259 included
* 46 receiving platinum/pemetrexed
* 47 receiving platinum/docetaxel
39 receiving platinum/paclitaxel
» 52 receiving platinum/gemcitabine
* 75 receiving platinum/vinorelbine

L

1,429 hospitalized patients
diagnosed with lung cancer

Exclusion

« 30 small cell lung cancer

« 22 without tumor histological report

« 75 squamous NSCLC

« 52 with mixed squamous and nonsquamous NSCLC

* 46 with tumor stage <lllb

« Nine receiving TKI or EGFR monoclonal antibodies at
first-line setting

« 15 with double treatment containing platinum agent
other than cisplatin or carboplatin

« Five with other chemotherapy regimens other than
the studied five chemotherapy regimens

« 979 without first-line chemotherapy or first-line
chemotherapy initialized in other hospitals

« Eight without hospital costs

188 included
110 receiving platinum/pemetrexed
20 receiving platinum/docetaxel
Zero receiving platinum/paclitaxel
58 receiving platinum/gemcitabine
Zero receiving platinum/vinorelbine

Figure | A flow chart of the patient identification process in the two study hospital settings in Changsha, the provincial capital city of Hunan, People’s Republic of China.
Abbreviations: HNPTH, Hunan Province Tumor Hospital; XYH, Xiangya Hospital; NSCLC, non-small-cell lung cancer; TKI, tyrosine kinase inhibitor; EGFR, epidermal

growth factor receptor.
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Table | A summary of baseline characteristics of patients and treatment pattern associated with the five studied platinum-based
doublets in the first-line setting for AdvNS-NSCLC

Studied platinum- Pemetrexed/ Docetaxel/ Paclitaxel/ Gemcitabine/ Vinorelbine/ P-value
based doublet Platinum Platinum Platinum Platinum Platinum
Sample size 156 67 39 110 75
Baseline N Mean SD N Mean SD N Mean SD N Mean SD N Mean SD
characteristics (%) (%) (%) (%) (%)
Demography
Age (years) - 57.1 106 — 556 94 - 528 92 - 55.6 9.0 - 575 88  0.053
BMI (kg/m?) - 21.9 28 - 224 3. - 222 32 - 21.9 2.8 - 213 29 0687
BSA (m?) - 1.6 02 - 1.6 02 - 1.6 02 - 1.6 0.1 - 1.6 02 0724
Male (%) 94 603 - 45 672 - 28 718 - 73 664 - 52 693 - 0.551
Nonsmoking (%) 92  59.0 - 28 41.8 - 20 513 - 52 473 - 35 467 - 0.1'15
Public health insurance type (%)
Urban residents 91 58.3 - 28 41.8 - 14 359 - 46 418 - 32 427 - 0.015
Rural residents 54 346 - 30 448 - 17 436 - 55 50.0 - 35 467 - 0.123
ECOG performance status (%)
0 7 4.5 - 3 45 - 10 256 - 5 4.6 - I 147 - <0.001
| 142 91.0 - 58 86.6 - 27 692 - 99  90.0 - 60 80.0 - 0.004
2 7 4.5 - 5 75 - 2 5l - 4 3.6 - 4 53 - 0.804
Baseline marrow function
Hemoglobin (g/L) - 1270 162 - 1250 164 - 131.0 129 - 126.0 160 - 1280 17.9 0.757
Neutrophilic - 4.4 23 - 45 23 - 43 18 - 4.7 22 - 50 1.9 0.662
granulocyte count
(10°/L)
White cell count (10°/L)— 6.7 27 - 69 33 - 66 26 - 7.0 2.6 - 74 24 0489
Platelet count (10'%/L) — 21.9 86 - 236 85 - 229 72 - 22.8 8.5 - 250 8.1 0.440
Disease stage and histology (%)
Stage 4 142 91.0 - 58 86.6 - 30 769 - 92 836 - 6l 813 - 0.087
Adenocarcinoma type 156  100.0 - 64 955 - 38 974 - 110 100.0 - 74 987 - 0.014
Number of metastasis sites (%)
| 90 577 - 25 373 - 19 487 - 55 50.0 - 36 480 - 0.086
2 30 19.2 - 17 254 - 7 18.0 - 25 227 - 21 280 - 0.552
=3 20 12.8 - 6 9.0 - 4 10.3 - 9 8.2 - 3 40 - 0.284
Site of metastasis (%)
Brain 24 15.4 - 18 269 - 5 12.8 - 12 10.9 - I 147 - 0.096
Bone 69 442 - 24 358 - 12 308 - 46 418 - 31 413 - 0.547
Liver 13 83 - I 164 - 4 10.3 - 12 10.9 - 5 67 - 0.356
Pleural 50 3211 - 8 1.9 - 5 12.8 - 29 264 - 1147 - 0.001
Hospital setting
HNPTH 46 295 - 47 702 - 39 1000 - 52 473 - 75 1000 - <0.001
XYH 110 70.5 - 20 299 - 0 00 - 58 527 - 0 00 - <0.001
Admission year
2010 38 244 - 45 672 - 22 564 - 48 436 - 58 773 - <0.001
2011 51 327 - 19 284 - 5 12.8 - 40 364 - I 147 - 0.002
2012 67 430 - 3 45 - 12 308 - 22 200 - 6 80 - <0.001
Dosage of chemotherapeutical agent (mg/m?)
Cisplatin - 75.0 49 - 726 96 - 714 68 - 74.1 173 - 737 83 <0.001
Carboplatin - 2484 761 - 2615 486 - 3063 503 - 286.0 566 - 2809 405 <o.00l
Cytotoxic agent - 5286 606 — 732 68 - 148.4 109 - 2,343.8 390.1 - 500 73 -
Treatment pattern
Distribution of cisplatin 132  84.6 - 50 746 - 22 564 - 98  89.1 - 70 933 - <0.001
Treatment cycles - 3.0 13 - 20 1.1 | 2.0 1.1 - 2.0 1.4 - 20 1.2 <0.001
Hospital episodes per — 1.0 02 - 1.0 00 0 1.0 02 - 1.0 0.2 - 1.0 0.2 0.236
cycle
Hospital stay length - 9.5 56 - 95 501 4 10.5 55 - 14.1 6.0 - 14.5 59  <o.001
per cycle

(Continued)
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Table | (Continued)

Studied platinum-  Pemetrexed/ Docetaxel/ Paclitaxel/ Gemcitabine/ Vinorelbine/ P-value
based doublet Platinum Platinum Platinum Platinum Platinum

Sample size 156 67 39 110 75

Baseline N Mean SD N Mean SD N Mean SD N Mean SD N Mean SD
characteristics (%) (%) (%) (%) (%)

Treatment for hematological AE

G-CSF 82 526 - 39 582 - 30 769 - 62 564 - 48 64.0 - 0.061
EPO 4 2.6 - 0 00 - | 2.6 - 4 3.6 - 2 27 - 0.649
IL-11 7 4.5 - 0 00 - 377 - 13 1.8 - 12 16.0 - <0.001
TPO | 0.6 - 0 00 - 0 00 - 0 0.0 - | 1.3 - 0.707
Blood transfusion | 0.6 - 0 0.0 - 0 0.0 - | 0.9 - 3 4.0 - 0.240
Platelet infusion | 0.6 - 0 00 - | 2.6 - 2 1.8 - 0 00 - 0.433

Note: Bold values represent statistically significant results, P<0.05.

Abbreviations: AdvNS-NSCLC, advanced nonsquamous non-small-cell lung cancer; BMI, body mass index; BSA, body surface area; ECOG, Eastern Cooperative Oncology
Group; HNPTH, Hunan Province Tumor Hospital; XYH, Xiangya Hospital; G-CSF, granulocyte colony-stimulating factor; EPO, erythropoietin; IL-11, interleukin | I; TPO,

thrombopoietin.

Comparisons of tumor response, clinical
toxicity, and allocation of HCTC between
propensity score-matched treatment
groups

Propensity score methods created 61 matched pairs for
pemetrexed—platinum versus docetaxel, 39 matched pairs for
pemetrexed—platinum versus paclitaxel—platinum, 93 matched
pairs for pemetrexed—platinum versus gemcitabine—platinum,
and 73 matched pairs for pemetrexed—platinum versus
vinorelbine—platinum for head-to-head comparisons.

Tumor response

The head-to-head comparisons of tumor response indicated
that pemetrexed—platinum was associated with significantly
higher tumor control rates as compared to the docetaxel (62.3%
versus 24.6%, relative risk [RR] 2.533, P<<0.001), gemcit-
abine (61.3% versus 40.9%, RR 1.500, P=0.009), or vinorel-
bine doublets (63% versus 30.1%, RR 2.091, P<<0.001). After
adjusting imbalanced baseline variables between matched
treatment groups, treatment with pemetrexed—platinum
was associated with a significantly lower risk of treatment
failure as compared to the other four doublets (odds ratio
[OR] ranged from 0.081, P<<0.001, for the comparison with
vinorelbine—platinum to 0.276, P=0.001, for the comparison
with gemcitabine—platinum). The head-to-head comparisons
of tumor response are summarized in Table 2.

Clinical toxicity

Head-to-head comparisons of occurrences of AEs indi-
cated that pemetrexed—platinum was highly comparable
to docetaxel-platinum regarding clinical toxicity but was
associated with fewer hematological AEs than the other

three studied doublets. After further adjusting imbalanced
baseline variables between the matched treatment groups,
pemetrexed—platinum had significantly lower risk of anemia
(OR 0.023, P=0.007) than paclitaxel-platinum; significantly
lower risks of leukopenia (OR 0.248, P=0.003), anemia (OR
0.092, P<<0.001), thrombocytopenia (OR 0.172, P<<0.001),
and any hematological AE (OR 0.099, P<<0.001) than
gemcitabine—platinum; and significantly lower risks of anemia
(OR 0.063, P<<0.001) and any hematological AE (OR 0.153,
P=0.002) than vinorelbine—platinum. For nonhematological
AEs, pemetrexed—platinum had significantly lower rates of
nausea than paclitaxel—platinum (46.2% versus 71.8%, RR
0.643, P=0.025); significantly lower rates of arthralgia (4.3%
versus 18.3%, RR 0.235, P=0.002), cough (2.2% versus
24.7%, RR 0.087, P<<0.001), and fatigue (16.1% versus
58.1%, RR 0.278, P<<0.001) than gemcitabine—platinum; and
significantly lower rates of fatigue (6.8% versus 42.5%, RR
0.161, P<0.001), nausea (42.5% versus 82.2%, RR 0.517,
P<0.001), and vomiting (26% versus 45.2%, RR 0.576,
P=0.013) than vinorelbine—platinum. The head-to-head
comparisons of the occurrence rates of hematological and
nonhematological AEs between the propensity score-matched
treatment groups for pemetrexed—platinum versus the other
four studied doublets are summarized in Table 2.

Allocation of HCTC

Comparisons of the allocation of HCTC demonstrated that
pemetrexed—platinum was associated with significantly
higher nonplatinum cytotoxic drug costs (median differences
ranged from RMB 4,636 to RMB 7,332 [1 RMB=US$0.16])
but significantly less HCTC for nonchemotherapy drugs
and nondrug care (median difference ranged from —RMB
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3,251 to —RMB 1,478) than the other four studied doublets.
Pemetrexed—platinum was comparable to the other four
studied platinum-based doublets regarding the HCTC for
platinum agent and nondrug care. Because the saved costs
for nonchemotherapy drugs and nondrug care associated with
pemetrexed—platinum treatment did not completely offset the
high acquisition costs of pemetrexed, the total HCTC associ-
ated with pemetrexed—platinum remained significantly higher
than the other four studied platinum-based doublets (median
increase ranged from RMB 1,692 to RMB 7,400). Further
adjusting imbalanced baseline variables after propensity
score matching observed that the log,, scale of HCTC for
nonchemotherapy drugs and nondrug care associated with
pemetrexed—platinum treatment was significantly less than
that for docetaxel (coefficient —0.246, P=0.003), paclitaxel
(coefficient —0.351, P<<0.001), or gemcitabine doublet (coef-
ficient —0.194, P=0.001). The head-to-head comparisons of
the allocation of HCTC between propensity score-matched
treatment groups for pemetrexed—platinum versus the other
four studied doublets are summarized in Table 3.

Ranking the studied doublets by their
impact on HCTC for nonchemotherapy
drugs and nondrug care in patients
stratified by tumor response and

hematological toxicity

The multiple linear regression analysis ranked pemetrexed—
platinum to have the lowest coefficient (—0.174, P=0.015)
for the log,, scale of HCTC for nonchemotherapy drugs
and nondrug care among the five studied platinum-based
doublets in 409 patients irrespective of their status of tumor
control and hematological AEs (Figure 2A). The coefficient
associated with pemetrexed—platinum was also ranked the
lowest for the log,, scale of HCTC for nonchemotherapy
drugs and nondrug care in 272 patients experiencing any
hematological AE (coefficient —0.199, P=0.013; Figure 2B),
in 73 patients experiencing neutropenia (coefficient —0.426,
P=0.021; Figure 2C), and in 119 patients experiencing leu-
kopenia (coefficient —0.406, P=0.001; Figure 2D). However,
the coefficient associated with both docetaxel- (coefficient
0.261, P=0.006) and gemcitabine-contained doublets (coef-
ficient 0.252, P=0.021) for the log , scale of HCTC for
nonchemotherapy drugs and nondrug care was significantly
higher than vinorelbine—platinum in 272 patients experienc-
ing any hematological AE. No other significant differences
were observed regarding the coefficients associated with
the five studied platinum-based doublets for the log  scale

of HCTC for nonchemotherapy drugs and nondrug care in
patients experiencing tumor control (Figure 2E), treatment
failure (Figure 2F), no hematological AE (Figure 2G), anemia
(Figure 2H), or thrombocytopenia (Figure 2I).

Discussion

To our knowledge, this study is the first to assess real-world
data to demonstrate that superior tumor response and better
safety profile associated with chemotherapy could save hos-
pital costs for nonchemotherapy drugs and nondrug care in
the first-line setting for AdvINS-NSCLC in Chinese patients.
Among the five platinum-based doublets frequently used to
treat AdVNS-NSCLC in Chinese patients, pemetrexed was
the most expensive nonplatinum cytotoxic agent. However,
our study observed that pemetrexed treatment was associ-
ated with superior tumor response and less clinical toxicity,
which could reduce the utilization of nonchemotherapy drugs
and nondrug care and offset the drug acquisition costs of
pemetrexed—platinum. Additionally, our study also observed
that pemetrexed—platinum was associated with the lowest
hospital costs for nonchemotherapy drugs and nondrug care
in patients experiencing neutropenia or leukopenia, the two
common hematological AEs associated with chemotherapy.
This may suggest that pemetrexed treatment could further
save hospital costs for nonchemotherapy drugs and nondrug
care by causing less severe hematological toxicity. Thus, our
study is a great example to demonstrate economic benefits
associated with tumor responses and clinical toxicity of
chemotherapy when treating cancer patients.

The superior tumor response and better safety profile
associated with pemetrexed treatments in the real-world
first-line setting for AdvNS-NSCLC were consistent with
what were observed in Chinese patients receiving peme-
trexed treatment in the second-line setting.'® Our study
observed superior tumor response but highly comparable
clinical toxicity associated with pemetrexed treatment
when compared with docetaxel-platinum doublet. Because
the highly comparable clinical toxicity between the two
doublets should consume similar hospital resources for AE
management, the observed superior tumor response associ-
ated with pemetrexed treatment was the only known factor
contributing to the saved hospital costs for nonchemotherapy
drugs and nondrug care associated with pemetrexed treat-
ment. A recent Phase III trial reported that the increased
utilization of health resources associated with maintenance
therapy in tumor-controlled patients was mainly related to
hematological AE management, including blood transfusion,
G-CSF, and anti-infection medications.!” Thus, we believe

ClinicoEconomics and Outcomes Research 2016:8

submit your manuscript

103

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Chen et al

Dove

Table 2 Adjusted comparisons on tumor response and AEs between propensity score-matched treatment groups for pemetrexed/
platinum versus the other four studied doublets in the first-line setting for AdvNS-NSCLC

Comparison Pemetrexed/ Docetaxel/ Pemetrexed/ Pemetrexed/ Paclitaxel/ Pemetrexed/
Platinum Platinum Platinum Platinum Platinum Platinum versus
versus docetaxel/ paclitaxel/
platinum platinum
RR P-value RR P-value
Matched pairs 61 39
Outcome measure N % N % N % N %
Tumor response
PR 9 14.8 4 6.6 2.250 0.166 4 10.3 5 128 0800 0.739
SD 29 47.5 I 18.0 2.636 0.002 18 46.2 8 20.5 2250  0.025
PR + SD 38 623 15 24.6 2.533 <0.001 22 56.4 13 333 1.692  0.061
PD 12 19.7 19 311 0.632 0.127 8 20.5 10 256 0800 0.593
Unknown I 18.0 27 443 0.407 0.002 9 23.1 16 41.0 0563 0.108
Adjusted risk of PD or 0.170, 0.060-0.484 0.001 0.093, 0.014-0.621 0.014
unknown tumor response
(OR, 95% CI)
Hematological AE
Neutropenia 17 27.9 14 23.0 1.214 0.532 6 15.4 10 256 0600 0.248
Leukopenia 13 213 15 24.6 0.867 0.670 3 7.7 13 333 0231 0.012
Anemia 16 26.2 18 29.5 0.889 0.695 9 23.1 16 41.0 0563 0.071
Thrombocytopenia 8 13.1 14 23.0 0.571 0.134 7 17.9 12 308 0583 0.132
Any hematological AE 30 49.2 34 55.7 0.882 0.465 18 46.2 23 590 0783  0.251
Nonhematological AE
Alopecia 0 0.0 0 0.0 - - 0 0.0 0 0.0 - -
Arthralgia 3 4.9 5 82 0.600 0.480 | 2.6 0 0.0 - 1.000
Cough | 1.6 | 1.6 1.000 1.000 0 0.0 3 7.7 0.000  0.250
Dermatitis 0 0.0 0 0.0 - - 0 0.0 0 0.0 - -
Diarrhea 0 0.0 | 1.6 0.000 1.000 0 0.0 0 0.0 - -
Dyspnea 0 0.0 | 1.6 0.000 1.000 | 2.6 2 5.1 0.500  0.564
Edema | 1.6 0 0.0 - 1.000 0 0.0 0 0.0 - -
Fatigue 9 14.8 5 82 1.800 0.248 5 12.8 4 10.3 1.250  0.706
Nausea 28 459 31 50.8 0.903 0.564 18 46.2 28 718 0643 0.025
Peripheral neuropathy 0 0.0 | 1.6 0.000 1.000 0 0.0 0 0.0 - -
Rash 2 33 0 0.0 - 0.500 0 0.0 0 0.0 - -
Stomatitis 0 0.0 0 0.0 - - 0 0.0 0 0.0 - -
Vomiting 15 24.6 14 23.0 1.071 0.835 10 25.6 6 41.0 0625 0.180
Weight loss 0 0.0 | 1.6 0.000 1.000 0 0.0 0 0.0 - -
Adjusted risk of hematological AE (OR, 95% CI)
Neutropenia 1.691,0.511-5.601 0.390 0.000, <0.001->999.999 1.000
Leukopenia 0.750, 0.173-3.248 0.701 0.000, <0.001->999.999 1.000
Anemia 0.943, 0.263-3.382 0.928 0.023, 0.001-0.356 0.007
Thrombocytopenia 0.491, 0.106-2.268 0.362 0.001, 0.000-35.315 0.190
Any hematological AE 1.143, 0.365-3.582 0.819 0.203, 0.037-1.119 0.067

Note: Bold values represent statistically significant results, P<0.05.

Abbreviations: AEs, adverse events; AdvNS-NSCLC, advanced nonsquamous non-small-cell lung cancer; RR, relative risk; PR, partial response; SD, stable disease; PD,

progressive disease; OR, odds ratio; Cl, confidence interval.

that the better safety profile associated with pemetrexed
treatment could further save hospital costs for nonchemo-
therapy drugs and nondrug care when compared with the
paclitaxel-, gemcitabine-, or vinorelbine-based doublet, the
three cytotoxic agents usually associated with significant
hematological toxicity. Additionally, the better safety profile
of pemetrexed treatment was mainly related to hematologi-
cal toxicity. The saved hospital costs for nonchemotherapy

drugs and nondrug care associated with pemetrexed
treatment could be the result of less use of health resources
for hematological AEs. With the rare use of blood transfu-
sions and platelet infusions in our study cohort, the reduced
hospital costs for nonchemotherapy drugs associated with
pemetrexed treatment may suggest reduced utilization of
nonchemotherapy drugs managing hematological toxicity.
Future studies are needed to further confirm our hypothesis
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Pemetrexed/ Gemcitabine/ Pemetrexed/Platinum Pemetrexed/ Vinorelbine/ Pemetrexed/
Platinum Platinum versus gemcitabine/ Platinum Platinum Platinum versus
platinum vinorelbine/
platinum
RR P-value RR P-value
93 73
N % N % N % N %
10 10.8 2 22 5.000 0.021 8 1.0 4 5.5 2.000 0.248
47 50.5 36 387 1.306 0.086 38 52.1 18 247 2,111 <0.001
57 61.3 38 40.9 1.500 0.009 46 63.0 22 30.1 2.091 <0.001
18 19.4 13 14.0 1.385 0.251 12 16.4 16 21.9 0.750 0414
18 19.4 42 45.2 0.429 <0.001 15 20.5 35 479 0.429 0.001
0.276, 0.126—0.603 0.001 0.081, 0.025-0.257 <0.001
20 21.5 16 17.2 1.250 0.465 13 17.8 16 21.9 0.813 0.532
17 18.3 33 355 0.515 0.006 10 13.7 25 342 0.400 0.003
27 29.0 66 71.0 0.409 <0.001 19 26.0 49 67.1 0.388 <0.001
18 19.4 43 46.2 0419 <0.001 13 17.8 28 384 0.464 0.011
45 48.4 8l 87.1 0.556 <0.001 32 43.8 57 78.1 0.561 <0.001
0 0.0 0 0.0 - - 0 0.0 0 0.0 - -
4 43 17 18.3 0.235 0.002 2 2.7 0 0.0 - 0.500
2 22 23 24.7 0.087 <0.001 | 1.4 3 4.1 0.333 0317
0 0.0 0 0.0 - - 0 0.0 0 0.0 - -
| I.1 0 0.0 - 1.000 0 0.0 | 1.4 0.000 1.000
2 22 8 8.6 0.250 0.058 2 2.7 0 0.0 - 0.500
0 0.0 | 1.1 0.000 1.000 | |4 0 0.0 - 1.000
15 16.1 54 58.1 0.278 <0.001 5 6.8 31 42.5 0.161 <0.001
45 48.4 58 62.4 0.776 0.053 31 42.5 60 82.2 0.517 <0.001
0 0.0 2 22 0.000 0.500 0 0.0 3 4.1 0.000 0.250
2 22 4 43 0.500 0.414 2 2.7 0 0.0 - 0.500
0 0.0 | 1.1 0.000 1.000 0 0.0 0 0.0 - -
24 25.8 35 37.6 0.686 0.071 19 26.0 33 45.2 0.576 0.013
0 0.0 0 0.0 - - 0 0.0 0 0.0 - -
1.679, 0.593-4.751 0.329 1.566, 0.399-6.138 0.520
0.248, 0.100-0.616 0.003 0.352, 0.100-1.243 0.105
0.092, 0.039-0.217 <0.001 0.063, 0.018-0.220 <0.001
0.172, 0.070-0.422 <0.001 0.242, 0.056—-1.036 0.056
0.099, 0.039-0.247 <0.001 0.153, 0.048-0.491 0.002

on the saved drug costs for hematological toxicity in patients
receiving pemetrexed treatment.

Our study ranked the five studied doublets for their impact
on hospital costs for nonchemotherapy drugs and nondrug
care in patients stratified by tumor response and hematologi-
cal AE to further explore any other factors that could affect
hospital costs for nonchemotherapy drugs and nondrug
care. Pemetrexed—platinum doublet was associated with

significantly lower hospital costs for nonchemotherapy drugs
and nondrug care in patients who experienced neutropenia or
leukopenia, the two conditions usually treated with G-CSF
and antibiotics.?’ This finding suggests that the hematological
toxicity associated with pemetrexed treatment could be less
severe. Because the small sample size does not allow us to
adjust possible confounding effects associated with tumor
response and nonhematological AEs in these patients, future
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Table 3 Adjusted comparisons on the allocation of HCTC between propensity score-matched treatment groups for pemetrexed/
platinum versus the other four studied doublets in the first-line setting for AdvNS-NSCLC

Comparison Pemetrexed/ Docetaxel/ Pemetrexed/Platinum P-value Pemetrexed/ Paclitaxel/ Pemetrexed/Platinum
Platinum Platinum versus docetaxel/ Platinum Platinum versus paclitaxel/

platinum platinum

Matched pairs 6l 39

Outcome measure Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median
difference difference difference difference

Allocation of HCTC (RMB)*

Platinum agent ¥235 ¥229 ¥250 ¥229 -¥|5 ¥0 0.160 ¥254 ¥229 ¥294 ¥267 —¥40 —¥38

Nonplatinum cytotoxic agent  ¥11,638 ¥8,704  ¥2,734  ¥2,116  ¥8,904 ¥6,588 <0.001 ¥I1,107 ¥8,704  ¥1,667 ¥1,637  ¥9,439 ¥7,067

Nonchemotherapy drugs ¥4,885 ¥4,193  ¥8,023  ¥6,695  -¥3,138 —¥2,502 <0.001 ¥5407 ¥4203  ¥7,670 ¥6,570 -¥2262 —¥2,367

Nondrug care ¥5330 ¥4,158  ¥5757 ¥4776  _¥427 Y618 0.360 ¥5741  ¥4,038  ¥6,148 ¥5253  _¥408 —¥1,215

Total ¥22,192  ¥19,264 ¥16,763 ¥14,584 ¥5428 ¥4,680 <0.001 ¥22,509 ¥19,470 ¥I15780 ¥14,367 ¥6,729 ¥5,103

HCTC for supportive care ¥10,319 ¥9,053  ¥13,780 ¥11,479 —¥346l —¥2,426 0.003 ¥11,148 ¥9280  ¥13,818 ¥12,532 -—¥2,670 —¥3,251

(RMB)?

Log,, scale of HCTC for —0.246, —0.406 to —0.085 0.0027 —0.351, -0.547 to —0.156

nonchemotherapy drugs and
nondrug care (coefficient,
95% Cl)°

Notes: *Head-to-head comparison between propensity score-matched treatment groups. "Multiple logistic regression analysis with further adjustment of imbalanced baseline
variables in propensity score-matched patients. | RMB = US$0.16 in 2012. Bold values represent statistically significant results, P<<0.05.
Abbreviations: AdvNS-NSCLC, advanced nonsquamous non-small-cell lung cancer; HCTC, hospital costs per treatment cycle; RMB, Chinese currency yuan; Cl, confidence

interval.

studies are needed to confirm our hypothesis regarding the
impact of AE severity on hospital costs for nonchemotherapy
drugs and nondrug care. Another important factor contribut-
ing to lower hospital costs for nonchemotherapy drugs and
nondrug care associated with pemetrexed treatment is the
treatment administration schedule. Both gemcitabine and
vinorelbine were administered twice at days 1 and 8 per treat-
ment cycle, and the length of hospital stay per treatment cycle
was increased by 4-5 days when compared to pemetrexed
treatment, which was administered only once at day 1 per
treatment cycle. Thus, the shorter hospital stay associated
with pemetrexed treatment undoubtedly reduced hospital
costs for nonchemotherapy drugs and nondrug care.

This study has several significant implications on clini-
cal practice, research, and health policy-making. First, the
generated clinical and economic evidences in this study could
further reduce uncertainty associated with tumor response,
clinical toxicity, and medical costs of platinum-based dou-
blets for AdvNS-NSCLC in the first-line setting. Second, our
study design and study methods can be used in other settings
to explore the economic impact of clinical effectiveness and
toxicity associated with chemotherapy. Third, the real-world
tumor response, clinical toxicity, and hospital costs associated
with the five studied doublets in our study can be applied to
future cost-effectiveness analyses and budget impact analysis,
which have been increasingly used to support reimbursement
decision-making in the People’s Republic of China. Finally,

the tumor response associated with pemetrexed treatment
in our study is much stronger than previous studies that
mainly included Caucasian patients. We had a hypothesis
that Chinese ethnicity could be more sensitive to pemetrexed
than other cytotoxic agents. Thus, future studies are needed
to confirm our hypothesis regarding the impact of ethnicity
on clinical and economic benefits of pemetrexed treatment
for AdvNS-NSCLC in the first-line setting.

There are several limitations associated with the retro-
spective nature of this study. First, about half of the eligible
patients had no tumor response assessment because of early
treatment discontinuation. Because our study was unable
to identify the cause of treatment discontinuation, missing
information on tumor response in patients with early treat-
ment discontinuation could bias our comparisons on tumor
response. Second, our study was unable to capture clinical
toxicity associated with the studied platinum-based doublets
outside of the two participating hospitals. The longer hospital
stay associated with gemcitabine and vinorelbine doublets
increased observation time for treatment toxicity and might
overestimate the clinical toxicity associated with the two
treatments. Third, the hospital settings were not adjusted in
our analysis because paclitaxel- and vinorelbine-contained
doublets were not used in XY H. Fourth, this study was unable
to make full adjustment of potential confounding effects
associated with social economic status on hospital costs for
nonchemotherapy drugs and nondrug care due to the lack
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P-value Pemetrexed/ Gemcitabine/ Pemetrexed/Platinum P-value Pemetrexed/ Vinorelbine/ Pemetrexed/Platinum P-value
Platinum Platinum versus gemcitabine/ Platinum Platinum versus vinorelbine/
platinum platinum
93 73
Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median
difference difference difference difference
0.060 ¥233 ¥229 ¥238 ¥229 —¥5 ¥0 0.675 ¥234 ¥229 ¥237 ¥229 -¥3 ¥0 0.330
<0.001 ¥11,284 ¥8704 ¥5718 ¥4,068 ¥5,567 ¥4,636 <0.001 ¥11,275 ¥8,704 ¥1,366 ¥1,372 ¥9,909 ¥7,332 <0.001
0.006 ¥4,830 ¥4,061 ¥6,627 ¥5,612 —¥1,797 —¥1,551 <0.001 ¥5,115 ¥4,203 ¥6,163 ¥5,888 —¥1,048 —¥1,684 0.012
0.357 ¥5561 ¥4,490 ¥6,094 ¥5,533 —¥533 —¥1,043 0.096 ¥5,545 ¥4,660 ¥5731 ¥4,819 —¥186 —¥159 0.985
<0.001 ¥21,976 ¥19,470  ¥18,677 ¥17,778  ¥3,300 ¥1,692 0.001 ¥22,170  ¥19,773  ¥13,498 ¥12,374 ¥8,672 ¥7,400 <0.001
0.009 ¥10,459  ¥9,053 ¥12,721  ¥11,581 —¥2262 —¥2,528 0.001 ¥10,660 ¥9,202 ¥11,894  ¥10,679 —¥1,234 —¥1,478 0.058
<0.001 —0.194, —0.309 to —0.078 0.001 —0.128, —0.265-0.009 0.066

of information. Because the price of vinorelbine was much
lower than other nonplatinum cytotoxic agents, it may be
used more often in patients with lower socioeconomic status.
Therefore, the confounding effects associated with possible
lower socioeconomic status in patients receiving vinorelbine
treatment could have overestimated the cost saving associated
with pemetrexed treatment for nonchemotherapy drugs and

nondrug care. Fifth, selection bias could also be introduced
by the propensity score methods that only selected matched
patients for comparisons of measured outcomes. The P-values
of multiple comparisons between propensity score-matched
treatment groups were not further adjusted to reduce the
risk of type I error. Finally, the significant economic gaps
and demographic differences across Chinese cities'' might

A Patients irrespective of their status of tumor control and hematological AEs (n=409)

Variable name

Coefficient P-value

Chemotherapy regimen
Pemetrexed/platinum N — ~0.174 0.015
Docetaxel/platinum 0.109 0.176
Paclitaxel/platinum 0.136 0.143
Gemcitabin/platinum ——————— 0.034 0.636
Vinorelbine/platinum (reference)
Baseline characteristics
Cisplatin
Age (years) > 0.003 0.276
Male —_— -0.059 0.350
Nonsmoking —_————— -0.098 0.090
ECOG 0
Public insurance for urban residents 0108 0.190
Public insurance for rural residents
Hemoglobin
Neutrophilic granulocyte count (x10°/L) e 0.049 0.119
White cell count (x10°/L) — -0.044 0.096
Platelet count (x10'/L) > 0.003 0.338
Stage 4
Brain metastasis
Liver metastasis I 0.057 0357
Pleural metastasis 0.054 0.386
Pattern of care
Admission in 2010
Admission in 2011 —_— - -0.071 0.243
G-CSF
EPO 0.133 0.344
IL-11 0.150 0.083
Platelet infusion 0.442 0.057
T T T
-0.3 0 0.3 0.6

Figure 2 (Continued)
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B

Variable name

Patients with any hematological AE (n=272)

Coefficient P-value

Chemotherapy regimen

Pemetrexed/platinum —_——————— -0.199 0.013
Docetaxel/platinum 0.261 0.006
Paclitaxel/platinum 0.252 0.021

Gemcitabin/platinum —_———————————— 0.070 0.350

Vinorelbine/platinum (reference)
Baseline characteristics
Cisplatin
Age (years)
Male
Nonsmoking —_—————— -0.077 0.219
ECOG 0
Public insurance for urban residents 0.073 0.446
Public insurance for rural residents -0.127 0.183
Hemoglobin 0.002 0.316
Neutrophilic granulocyte count (x10°%/L)
White cell count (x109/L)
Platelet count (x10'0/L) 4 0.004 0.226
Stage -0.243 0.069
Brain metastasis —_————— 0.076 0.330
Liver metastasis 0.108 0.215
Pleural metastasis —_————————— 0.150 0.034
Pattern of care
Admission in 2010
Admission in 2011 _——— -0.101 0.163
G-CSF
EPO 0.135 0.324
IL-11 —_———— 0.162 0.061
Platelet infusion A 0.427 0.047
T T T T T
-0.4 -0.2 0 0.2 0.4 0.6
C Patients with neutropenia (n=73)
Variable name Coefficient P-value
Chemotherapy regimen

Pemetrexed/platinum -0.426 0.021
Docetaxel/platinum A 0.141 0.413
Paclitaxel/platinum 0.166 0.423

Gemcitabin/platinum 0.117 0.545

Vinorelbine/platinum (reference)
Baseline characteristics
Cisplatin - 0.236 0.108
Age (years) - 0.008 0.174
Male
Nonsmoking -0.156 0.290
ECOG 0 -0.265 0.274
Public insurance for urban residents
Public insurance for rural residents
Hemoglobin
Neutrophilic granulocyte count (x109/L) —_—t— 0.117 0.136
White cell count (x10%/L) —— -0.070 0.171
Platelet count (x10'°/L)
Stage 4
Brain metastasis
Liver metastasis -0.163 0.357
Pleural metastasis
Pattern of care
Admission in 2010
Admission in 2011 -0.242 0.226
G-CSF
EPO
IL-11 0.185 0.297
Platelet infusion 0.253 0.438
T T T T T T T
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6
D Patients with leukopenia (n=119)
Variable name Coefficient P-value
Chemotherapy regimen

Pemetrexed/platinum -0.406 0.001
Docetaxel/platinum 0.028 0.830
Paclitaxel/platinum 0.025 0.875

Gemcitabin/platinum -0.125 0.269

Vinorelbine/platinum (reference)
Baseline characteristics
Cisplatin
Age (years)
Male
Nonsmoking -0.121 0.260
ECOG 0
Public insurance for urban residents 0.201 0.125
Public insurance for rural residents
Hemoglobin . -0.007 0.023
Neutrophilic granulocyte count (x10°/L)
White cell count (x10°/L)
Platelet count (x10'°/L)
Stage -0.210 0.311
Brain metastasis 0.130 0.219
Liver metastasis
Pleural metastasis
Pattern of care
Admission in 2010 -0.120 0.223
Admission in 2011 -0.189 0.082
G-CSF 0.256 0.035
EPO
IL-11 0.162 0.178
Platelet infusion
T T T T T
-0.6 -0.4 -0.2 0 0.2 0.4

Figure 2 (Continued)
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E . Patients with tumor control (n=230) .
Variable name Coefficient P-value
Chemotherapy regimen
Pemetrexed/platinum -0.073 0.501
Docetaxel/platinum 0.121 0.237
Paclitaxel/platinum 0.171 0.161
Gemcitabin/platinum 0.165 0.501

Vinorelbine/platinum (reference)
Baseline characteristics

Cisplatin 0.081 0.371
Age (years) > 0.005 0.196
Male
Nonsmoking
ECOG 0
Public insurance for urban residents
Public insurance for rural residents -0.165 0.124
Hemoglobin
Neutrophilic granulocyte count (x10°/L) s ae— 0.064 0.162
White cell count (x10°/L) —_— -0.052 0.172
Platelet count (x10'/L)
Stage 4 -0.161 0.349
Brain metastasis —————————————— 0.164 0.063
Liver metastasis
Pleural metastasis 0.182 0.060

Pattern of care
Admission in 2010

Admission in 2011 -0.076 0.421
G-CSF —_—————— 0.096 0.167
EPO 0.200 0.306
IL-11
Platelet infusion 0.329 0.206
T T T T T
-0.4 -0.2 0 0.2 0.4 0.6
F Variable name Patients without tumor control (n=179) Coefficient P-value
Chemotherapy regimen
Pemetrexed/platinum -0.137 0.220
Docetaxel/platinum 0.182 0.220
Paclitaxel/platinum 0.116 0.452
Gemcitabin/platinum 0.052 0.671

Vinorelbine/platinum (reference)
Baseline characteristics

Cisplatin
Age (years) L. -0.003 0.457
Male -0.148 0.086
Nonsmoking -0.154 0.049
ECOG 0
Public insurance for urban residents 0.287 0.024
Public insurance for rural residents 0.149 0.199
Hemoglobin

Neutrophilic granulocyte count (x109/L)
White cell count (x10°/L)
Platelet count (x10'%/L)

Stage 4
Brain metastasis -0.143 0.135
Liver metastasis 0.138 0.249

Pleural metastasis
Pattern of care
Admission in 2010
Admission in 2011

G-CSF
EPO
IL-11 0.191 0.120
Platelet infusion
T T T T T T T T
-0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5
G Patients without any hematological AE (n=148)
Variable name Coefficient P-value
Chemotherapy regimen
Pemetrexed/platinum -0.215 0.207
Docetaxel/platinum -0.153 0.394
Paclitaxel/platinum -0.045 0.826
Gemcitabin/platinum -0.056 0.788
Vinorelbine/platinum (reference)
Baseline characteristics
Cisplatin
Age (years) - 0.004 0.376
Male -0.213 0.168
Nonsmoking . -0.204 0.155
ECOG 0
Public insurance for urban residents 0.228 0.175
Public insurance for rural residents
Hemoglobin
Neutrophilic granulocyte count (x10/L) —— 0.147 0.057
White cell count (x10°/L) —_———————— -0.106 0.120
Platelet count (x10'/L)
Stage 4 0.226 0.406
Brain metastasis -0.099 0.403
Liver metastasis
Pleural metastasis -0.137 0.307
Pattern of care
Admission in 2010 -0.120 0.357
Admission in 2011
-CSF -0.125 0.210
EPO
IL-11 0.317 0.339
Platelet infusion
T T T T T T
-0.6 -0.4 -0.2 0 0.2 0.4 0.6
Figure 2 (Continued)
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H Variable name Patients with anemia (n=192) Coefficient P-value
Chemotherapy regimen
Pemetrexed/platinum -0.064 0.510
Docetaxel/platinum 0.186 0.123
Paclitaxel/platinum 0.245 0.057
Gemcitabin/platinum 0.061 0.464
Vinorelbine/platinum (reference)
Baseline characteristics
Cisplatin
Age (years)
Male
Nonsmoking . -0.070 0.376
ECOG 0
Public insurance for urban residents
Public insurance for rural residents -0.173 0.145
Hemoglobin L -0.004 0.112
Neutrophilic granulocyte count (x10%/L) —_—— -0.039 0.425
White cell count (x10°/L)
Platelet count (x10'/L)
Stage 4
Brain metastasis 0.110 0.219
Liver metastasis
Pleural metastasis 0.162 0.056
Pattern of care
Admission in 2010
Admission in 2011 -0.134 0.136
G-CSF
EPO
IL-11 0.173 0.092
Platelet infusion 0.387 0.080
T T T T T
-0.4 -0.2 0 0.2 0.4 0.6
| Variable name Patients with thrombocytopenia (n=124) Coefficient P-value
Chemotherapy regimen
Pemetrexed/platinum -0.091 0.485
Docetaxel/platinum 0.191 0.234
Paclitaxel/platinum 0.162 0.339
Gemcitabin/platinum 0.105 0.376
Vinorelbine/platinum (reference)
Baseline characteristics
Cisplatin -0.280 0.020
Age (years) > 0.004 0.393
Male -0.125 0.285
Nonsmoking -0.212 0.031
ECOG 0
Public insurance for urban residents 0.165 0.311
Public insurance for rural residents
Hemoglobin
Neutrophilic granulocyte count (x10%/L)
White cell count (x109/L) -0.040 0.312
Platelet count (x10'0/L) - -0.020 0.015
Stage 4
Brain metastasis
Liver metastasis
Pleural metastasis 0.195 0.078
Pattern of care
Admission in 2010 0.130 0.242
Admission in 2011 0.114 0.337
G-CSF -0.095 0.331
EPO
IL-11 0.161 0.159
Platelet infusion 0.359 0.128
T T T T T
-0.4 -0.2 0 0.2 0.4 0.6

Figure 2 Impact of the studied five platinum-based doublets on the log,  scale of HCTC for nonchemotherapy drugs and nondrug care in patients stratified by their tumor

control status and hematological AEs.

Notes: Patients (A) irrespective of their status of tumor control and hematological AEs, (B) experiencing any hematological AE, (C) experiencing neutropenia, (D) experiencing
leukopenia, (E) with tumor control, (F) without tumor control, (G) without any hematological AE, (H) experiencing anemia, and (I) experiencing thrombocytopenia. The
graphs only included baseline variables with P-value <0.5. Bold values represent statistically significant results, P<<0.05.

Abbreviations: HCTC, hospital costs per treatment cycle; AEs, adverse events; ECOG, Eastern Cooperative Oncology Group; G-CSF, granulocyte colony-stimulating

factor; EPO, erythropoietin; IL-11, interleukin 11.

affect the generalizability of our study results based on two
hospitals in a provincial capital.

Conclusion

In summary, this retrospective cohort study demonstrated
that the superior tumor response and better toxicity profile
associated with pemetrexed—platinum doublet was also
related to lower hospital costs for nonchemotherapy drugs

and nondrug care, mainly for nonchemotherapy drugs, when
compared with other platinum-based doublets frequently
used in the first-line setting for AdvINS-NSCLC in Chinese
patients. However, the saved hospital costs for nonchemo-
therapy drugs and nondrug care associated with pemetrexed
treatment were not higher enough to completely offset the
increased drug acquisition cost of pemetrexed relative to
other cytotoxic agents.
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