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Aim: To compare the clinical effects and cost-effectiveness of maximum androgen blockade (MAB), do-
cetaxel to androgen deprivation therapy (Doc-ADT) and ADT alone for the treatment of patients with
metastatic hormone-sensitive prostate cancer in China. Methods: A network meta-analysis and a Markov
model were adopted for effectiveness and economic evaluation. Results: The hazard ratios of overall sur-
vival and progression-free survival were 0.782 and 0.628 for Doc-ADT versus ADT alone; 0.897 and 0.824
for MAB versus ADT alone. Doc-ADT was cost-effective compared with MAB and ADT alone, with an incre-
mental cost-effectiveness ratio of CNY 96,848 and CNY 67,758 per quality-adjusted life year, respectively.
MAB was cost-effective compared with ADT alone, with an incremental cost-effectiveness ratio of CNY
137,487 per quality-adjusted life year. Conclusion: Doc-ADT is likely the optimal option from the perspec-
tive of both clinical outcomes and economic considerations.
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Prostate cancer is the second most commonly diagnosed cancer in men worldwide. It ranks fifth and tenth in
estimated deaths worldwide and in China, respectively [1]. The rate of death due to prostate cancer has been
decreasing in the majority of more developed countries [2]. In contrast, rates of mortality from prostate cancer are
rising in some Asian and Central and Eastern European countries, including China. In China, prostate cancer leads
to 25,000 deaths annually, and the estimated 5-year survival rate is 54% [3,4]. Prostate cancer places a significant
burden on healthcare systems. A study in the USA estimated that the average lifetime prostate cancer-related costs
exceeded $30,000 [5).

According to both Chinese and Western guidelines, the recommended primary systemic treatment for men with
metastatic prostate cancer is androgen deprivation therapy (ADT) alone, either by surgical castration or by medical
suppression of testicular function with synthetic analogs of gonadotropin-releasing hormone, and addition of an
antiandrogen to ADT, referred to as maximum androgen blockade (MAB) [6-8]. A meta-analysis of randomized trials
comparing MAB and ADT alone reported that in advanced prostate cancer, MAB improved the 5-year survival
rate by approximately 2-3%, but the range of uncertainty associated with this estimate was 0% to approximately
5% [9].

Recently, the addition of docetaxel to ADT (Doc-ADT) has been demonstrated to be superior to ADT alone and
thus recommended for patients with newly diagnosed metastatic hormone-sensitive prostate cancer (mHSPC). In .
the E3805 (CHAARTED) trial (10,11, the addition of six cycles of Doc-ADT for mHSPC resulted in a significant Future &
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increase in overall survival (OS) of 13.6 months (57.6 vs 44.0 months) and in progression-free survival (PFS) of
8.5 months (20.2 vs 11.7 months) relative to the OS and PFS with ADT alone. Similarly, in the STAMPEDE
trial [12], the combination of six cycles of docetaxel with ADT in men commencing long-term ADT demonstrated
a similar OS benefit over that from ADT alone, with OS increasing by a median of 10 months.

In China, Doc-ADT, MAB and ADT-alone therapies are commonly used for the treatment of advanced prostate
cancer [13]. The antiandrogens prescribed as the addition to ADT in Chinese clinical practice include only flutamide
and bicalutamide and not any of the other antiandrogens reported in Prostate Cancer Trialists’ Collaborative Group’s
study [9]. It is necessary to identify the differences in the clinical effects between flutamide and bicalutamide addition
to ADT (referred to as MAB), Doc-ADT and ADT alone. Given the limited healthcare resources in China, the large
number of patients with prostate cancer in this country, and the healthcare cost control policy recently announced
by the Chinese government [14], it is crucial to determine the therapy that is the most cost-effective in the treatment
of prostate cancer. However, to our knowledge, no studies have systematically compared the clinical effects and
cost—effectiveness of these three therapies in China. Thus, the objective of this study is to compare the clinical
effects of Doc-ADT, MAB and ADT alone based on a network meta-analysis (NMA) for the treatment of patients
with mHSPC and to conduct a cost—effectiveness analysis (CEA) to identify the most cost-effective treatment
strategy from the perspective of the Chinese healthcare system.

Network meta-analysis

Identification of eligible trials & data extraction

We conducted a systematic literature review up to 30 January 2018, to identify randomized controlled trials
(RCTs) studies of adults with mHSPC in which the effects of the three treatments were compared. The commonly
used antiandrogens in Chinese clinical practice are flutamide and bicalutamide; therefore, we searched for RCT
studies of MAB therapy involving the addition of either antiandrogen to ADT. PubMed and Cochrane Library
were searched for trials published in English; the Chinese databases CNKI and WanFang were searched for trials
published in Chinese. Reference lists of identified studies and relevant systematic reviews were also screened
to ensure the search strategies did not miss any relevant items. We searched both subject headings and text-word
terms for ‘hormone-naive’, ‘hormone sensitive’, ‘castrate-naive’, ‘castrate sensitive’, ‘prostatic neoplasms’, ‘docetaxel’,
‘flutamide’, ‘bicalutamide’, ADT’ and related and expanded terms including MeSH terms in combination with
keyword searching. The primary outcomes were OS, PES and treatment-related toxicity.

Two reviewers (S Qu, Y Liu) independently extracted all data. Disagreements were resolved by discussion and
further inspection of articles. We used the Cochrane Collaboration’s Risk of Bias tool to assess the risk of bias for
each included study to inform the appropriateness of including studies in the NMA and assess the strength of the
evidence.

Statistical methods

NMA is a meta-analysis in which multiple treatments (three or more) are compared using both direct comparisons
of interventions within RCTs and indirect comparisons across trials based on a common comparator. The reported
adjusted hazard ratios (HRs) of the clinical outcomes were our preferred outcome measures because they account
for censoring, incorporate time-to-event information, and may be adjusted for covariables [15]. If HRs were not
reported in a study, we used Wood’s method [15] to incorporate the count statistics with HR statistics in a single
analysis. The method avoids potential selection bias and misleading results caused by the selective inclusion of
studies and accounts for the correlation among relative treatment effects in trials with more than two treatment
groups [16]. Correlations among relative treatment effects in multi-arm trials are preserved by converting the relative
treatment effect estimates (the HRs) to arm-specific outcomes (hazards). The deviance information criteria (DIC)
was used to compare fit between the fixed- and random-effects models, with lower DIC values being preferred.
In addition, sensitivity analyses were performed to determine the probability that each treatment will receive each
possible ranking (first best, second best, etc.). The NMA was performed with WinBUGS 1.4.3 (MRC Biostatistics
Unit, Cambridge, UK). We provide the WinBUGS codes for the NMA in the Supplementary Material.

NMA results

We identified nine trials [10,16-23] involving a total of 5168 patients: 951 (18%) patients receiving Doc-ADT,
1462 (28%) patients receiving MAB and 2755 (53%) patients receiving ADT alone. The contribution plot in
Figure 1 presents the network of evidence. Noted that the STAMPEDE trial [23] includes about 30% patients with
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Figure 1. Network of evidence and included studies.
Doc-ADT: Docetaxel to androgen deprivation therapy; MAB: Maximum androgen blockade.
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Figure 2. Forest plot of NMA results for OS and PFS.
Doc-ADT: Docetaxel to androgen deprivation therapy; HR: Hazard ratio; MAB: Maximum androgen blockade; OS:
Overall survival; PFS: Progression-free survival.

MO disease, thus we only used the subgroup of patient in mHSPC in the analysis. An NMA flowchart and details
of the included studies are provided in the Supplementary Material.

Overall survival & progression-free survival

All nine studies reported the count of deaths, and six studies [10,17,19,20,22,23] also reported HRs of death. Overall,
there were a total of 3232 deaths: 1466 in the intervention arms (447 for patients receiving Doc-ADT; 1019 for
patients receiving MAB) and 1767 in the ADT-alone arms. Six trials, involving 4556 enrolled patients, contributed
to the PFS analysis [10,17,19,20,22,23]. Four of these trials [10,20,22,23] reported both HRs and the counts of progression,
and the other two trials (17,19] reported only the counts of progression. We selected the fixed-effects model as the
best model because it yielded a lower DIC value than the random-effects model for both OS (DIC: 15.077 for
fixed-effects model, 16.106 for random-effects model) and PES (DIC: 8.819 for fixed-effects model, 10.357 for
random-effects model). The results are presented in Figure 2.

The pooled HR assessing OS was 0.782 (95% CI: 0.696-0.877) for Doc-ADT versus ADT alone, 0.897 (95%
CI: 0.816-0.981) for MAB versus ADT alone, and 0.873 (95% CI: 0.743—1.002) for Doc-ADT versus MAB.
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Figure 3.

Probabilities of treatment rankings: (A) Overall survival and (B) progression-free survival.

Doc-ADT: Docetaxel to androgen deprivation therapy; MAB: Maximum androgen blockade; PFS: Progression-free survival.

The pooled HR assessing PES was 0.628 (95% CI: 0.566-0.695) for Doc-ADT versus ADT alone, 0.824 (95%
CI: 0.701-0.962) for MAB versus ADT alone and 0.762 (95% CI: 0.616-0.907) for Doc-ADT versus MAB.

Sensitivity analysis of NMA results

We then conducted a sensitivity analysis of the NMA results. Figure 3 represents the uncertainty in the analysis,
showing the probability that each treatment will receive each possible ranking (Ist best, 2nd best, etc.). For OS,
there was a very high probability (96%) that Doc-ADT is the most efficacious treatment; there was a 4% probability
that it is the second-best treatment. For PES, the probability of Doc-ADT being the most effective treatment was
100%.

Treatment-related toxicity

We originally sought to examine the odds of treatment-related toxicity as measured by Grade 3—5 adverse events
(AEs) in a post hoc analysis. However, we found substantial differences in definitions and ratings among studies and
thus considered it inappropriate to perform an NMA on AEs.

Cost-effectiveness analysis
Following the comparisons of clinical effects performed with NMA, we conducted a CEA of the three treatment
strategies from the perspective of the Chinese healthcare system.

Model overview
A decision-analytic model (Figure 4) was constructed to simulate the disease process of mHSPC and estimate the
comparative costs of Doc-ADT, MAB and ADT-alone treatment regimens in a Chinese setting.

In the model, 1000 hypothetical mHSPC patients were simulated. Based on disease progression, we defined
three health states in the model: PES, progressed disease (PD) and death. The model began with 1000 patients in
the PFS state. During each cycle, a patient in PFS could remain in PFS or advance to PD, whereas a patient in PD
could remain in PD or advance to death. All the patients were followed until death. The length of each cycle was 1
month.

The key measure of effectiveness in the model was quality-adjusted life year (QALY). The main outcome measures
were the incremental cost—effectiveness ratio (ICER), which was calculated as the incremental cost per additional
QALY gained, and the incremental net-health benefit, which was calculated as follows: incremental net-health
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Figure 4. Model structure.
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Table 2. Cost—effectiveness analysis model input of clinical effectiveness.
Parameter Base-case value Distribution Range tested

Hazard ratio from NMA:

— PFS Doc-ADT vs ADT 0.628 Normal +20%
- PFS MAB vs ADT 0.824 Normal +20%
— OS Doc-ADT vs ADT 0.782 Normal +20%
- 0S MAB vs ADT 0.897 Normal +20%
Utility:

- PFS 0.76 Beta +10%
-PD 0.68 Beta +10%

Doc-ADT: Docetaxel to androgen deprivation therapy; MAB: Maximum androgen blockade; NMA: Network meta-analysis; OS: Overall survival; PD: Progressed disease; PFS: Progression-free

survival.

benefit (M) = (1g1-Hro) - (Hc1-Heo)/ h = AE - AC/\, where [ and pg; are the cost and effectiveness, respectively,
of the treatment arm (i = 1) and control arm (i = 0) 24] and X is three-times the GDP per capita of China in 2017.
Model development and data analysis were conducted using Microsoft® Excel 2013 (Microsoft, WA, USA).

Model input

Clinical input

The hazard ratios of disease progressing and death from NMA results were used as clinical effectiveness inputs in
CEA. (Table 2) Since the follow-up times of all the included trials were limited, we extrapolated the survival curves
of OS and PES to a lifetime horizon by using Guyot methods [25]. In extrapolating survival curves, the reliability
of the reconstructed data depends on the quality of the initial input and the level of information provided by the
publication. We chose the ADT arm of the GETUG-AFU-15 trial [22] to reconstruct the survival curve because it
had the largest sample size and provided the most detailed information among the articles.

We first reconstructed the individual patient data (IPD) of OS and PFS based on the survival analysis of
the GETUG-AFU-15 trial's ADT arm [22). Then, we fitted parametric models to the reconstructed IPD. The
parametric distributions consisted of exponential, Weibull, log-normal and log-logistic distributions. Statistical
tests were conducted to verify the relative and absolute validity of the findings based on the Akaike information
criterion and the Bayesian information criterion values of the competing distributions. Next, we derived the
equations for transition probabilities. The parameters were estimated from fitted distributions. Finally, the survival
curves of the Doc-ADT and MAB arms were constructed based on the transition probabilities in the ADT arm and
the HR value in the NMA. More details of the method followed are described in Guyot’s paper [25]. The analyses
were conducted in STATA software (version 14.0, StataCorp, TX, USA) and R 3.5.0.
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Table 4. Cost—effectiveness analysis model input of adverse event rates and costs.

AE Rate Unit cost (CNY)
Doc-ADT MAB ADT
Gynecomastia - 22.0% 8.0% 100
Hot flushes - 19.3% 16.7% 20
Pain - 59.0% 63.0% 74
Diarrhea 1.0% 2.7% 2.4% 31
Hepatic dysfunction - 2.4% 1.9% 18,000
Nausea - 2.2% 2.5% 252
Vomiting - 1.8% 1.9% 252
Anemia 1.30% 8.5% 5.4% 272
Neuropathy 1% 1.0% 2.0% 376
Gastrointestinal disorders - 2.0% 1.0% 31
Constipation - 7.0% 1.0% 84
Musculoskeletal system - 1.0% 2.0% 100
disorders
Psychiatric disorders - 3.0% 5.0% 100
Impotence - 4.0% 4.0% 100
Fatigue 4.1% - - 540
Allergic reaction 2.1% - - 75
Stomatitis 1.0% - - 74
Thromboembolism 0.8% - - 1794
Sudden death 0.3% - - 3200
Thrombocytopenia 0.3% - - 3518
Neutropenia 12.1% - - 721
Febrile neutropenia 6.2% - - 1787
Infection with neutropenia 2.3% - - 14,764

ADT: Androgen deprivation therapy; AE: Adverse event; CNY: Chinese yuan; Doc-ADT: Docetaxel to androgen deprivation therapy; MAB: Maximum androgen blockade.

The AEs rate was calculated based on the total number of reported AEs divided by the sum of the source
population of each trial (Table 4).

Costs &V@SO%VC@ use

Direct medical costs were considered, including drug and other treatment-related costs, as well as costs associated
with AEs. All costs were discounted 3% annually (Table 3—4).

The unit costs of docetaxel and flutamide/bicalutamide from April 2017 to March 2018 were extracted from
the IQVIA China Hospital Pharmaceutical Audit (CHPA) database. The China Hospital Pharmaceutical Audit
database captures purchase statistics from over 9000 hospitals in China and reports the market prices at which the
panel hospitals purchase products from wholesalers, distributors and manufacturers. Weighted average dosages from
the included trials were calculated and entered into the cost analysis. Body surface area (BSA; cm?) was calculated
as 0.0061 x height (cm) + 0.0128 x weight (kg) — 0.1529. An average height of 161.5 cm and an average weight
of 61.8 kg, as reported in the literature [26], were used to represent a typical Chinese adult with terminal cancer.

In addition to therapy-specific costs, patients receiving docetaxel required hospitalization, whereas patients
treated with MAB or ADT alone did not. There were also additional costs of inpatient bed fees and preventative
chemotherapy drug costs for patients receiving docetaxel. All patients required laboratory tests including routine
blood tests, blood biochemistry and liver function tests. We conducted interviews with clinicians from five major
cities in China (Beijing, Shanghai, Wuhan, Chengdu and Guangzhou) to collect information on other drug costs
(including monthly ADT costs and preventative chemotherapy drug costs), other medical costs (including inpatient
bed fees and laboratory test costs) and the costs associated with AEs.
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Table 3. Cost-effectiveness analysis model input of drug costs and other medical costs.

Parameter Base-case value Distribution Range tested
Drug costs:

— Unit cost of docetaxel (cost per mg, CNY) 73.62 Gamma +20%
- Daily dosage of docetaxel (mg/m?) 75.00 Gamma +20%
— Average height (m) 1.62 Normal +20%
— Average weight (kg) 61.80 Normal +20%
—BSA (0.61 x height + 0.0128 x weight - 0.1529) 1.62 Normal +20%
— ADT cost per month (CNY) 2,050.00 Gamma +20%
— Weighted flutamide or bicalutamide cost per month (CNY) 1,306.60 Gamma +20%
— Preventive drugs for chemotherapy (CNY) 620.00 Gamma +20%
— Unit cost of abiraterone (cost per mg, CNY) 0.58 Gamma +20%
— Unit cost of prednisolone/prednisone (cost per mg, CNY) 1.33 Gamma +20%
— Daily dosage of abiraterone (mg) 1000.00 Gamma +20%
— Daily dosage of prednisolone (mg) 5.00 Gamma +20%

Other medical costs:

— Inpatient bed fee for chemotherapy (CNY) 318.00 Gamma +20%
— Laboratory test costs (CNY) 500.00 Gamma +20%
ADT: Androgen deprivation therapy; BSA: Body surface area; CNY: Chinese yuan.

Table 1. Post-progression treatment patterns.

Study Arm Post-progression treatment pattern

Doc-ADT Doc 10 cycles: 22.7%; Abi: 44.1%; Clinical trials: 33.2%
MAB Doc 10 cycles: 48%; Abi: 36.2%; Clinical trials: 15.8%
ADT alone Doc 10 cycles: 48%; Abi: 36.2%; Clinical trials: 15.8%

Doc-ADT: Docetaxel to androgen deprivation therapy; MAB: Maximum androgen blockade.

POS[pVOgiHl'Oi’Z treatmmtpﬂtterm

For patients with clinical progression, the postprogression treatment varied widely across the three therapies.
Following consultation with a local clinic expert, we selected the second-line treatment pattern from the Doc-ADT
and ADT-alone arms of the CHAARTED trial [10] and assumed that the pattern for the MAB arm was the same
as that for the ADT-alone arm (Table 1). As the postprogression treatment option in CHAARTED trial such as
cabazitaxel, sipuleucel-T, Radium 223 were not commonly used or accessed in China, we also assumed that there
were no medical costs for those patients participating in the clinical trials.

Utility
The udility scores were adapted from prior studies [27,28] that examined outcomes in men with different stages of
prostate cancer (Table 2). In these reports, values were assigned to various health states on a scale ranging from 0

(dead) to 1 (perfect health).

Sensitivity analysis

Several one-way sensitivity analyses were performed to test the robustness of the study results. As suggested and
confirmed by a panel of local clinical experts, the costs of AEs varied by &= 50%), and those of the other parameters
varied by + 20%.

Probability sensitivity analyses were performed to test the effect of parameter uncertainty on the study results.
Measures of distribution were obtained from the literature. We calculated the ICER by running 1000 Monte
Carlo simulations to determine the proportions of simulations that were under predefined willingness-to-pay
(WTP) thresholds of three-times the gross domestic product (GDP) per capita in 2017. Then, a cost—effectiveness
acceptability curve (CEAC) was generated to summarize the uncertainty of the cost—effectiveness analysis and
determine the proportions of simulations that were under the WTP thresholds.
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Number of patients
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------------ Doc-PFS Doc-PD  ------ Doc-death
------------ MAB-PFS MAB-PD - ----- MAB-death

Figure 5. Number of patients in each health status simulated in the model.
Doc-ADT: Docetaxel to androgen deprivation therapy; PD: Progressed disease; PFS: Progression-free survival; MAB:
Maximum androgen blockade.

Table 5. Lifetime base-case results.

Outcomes

Drug costs
Other medical costs
AE costs

Postprogression
treatment cost

Total cost
LY

QALY
ICER
INHB

Doc-ADT MAB ADT alone Difference

Doc-ADT vs ADT MAB vs ADT Doc-ADT vs MAB
¥158,501 ¥126,013 ¥59,676 ¥98,825 ¥66,337 ¥32,489
¥31,647 ¥18,771 ¥14,549 ¥17,098 ¥4,222 ¥12,876
¥816 ¥551 ¥353 ¥463 ¥198 ¥265
¥233,378 ¥239,223 ¥252,194 - ¥18,815 - ¥12,971 - ¥5,845
¥424,342 ¥384,557 ¥326,771 ¥97,571 ¥57,786 ¥39,785
6.87 6.16 5.63 1.25 0.54 0.71
5.03 4.44 4.02 1.01 0.42 0.59

96,848 137,487 67,758
2.64 2.28 2.18 0.46 0.10 0.36

AE: Adverse event; Doc-ADT: Docetaxel to androgen deprivation therapy; ICER: Incremental cost—effectiveness ratio; INHB: Incremental net-health benefit; LY: Life year; MAB: Maximum
androgen blockade; QALY: Quality-adjusted life year.

CEA results

Based on the outputs of the regression analyses conducted on these IPD, we selected the best-fit log-logistic model
to reconstruct the extrapolation of the survival curve of the ADT arm and used the results from the NMA to
reconstruct the survival curves of the MAB and Doc-ADT arms. Figure 5 presents the number of patients in each
health status simulated in the 1000-patient cohort model. As seen in figure, the Doc-ADT arm was associated with
higher survival than were the MAB arm and ADT-alone arm.

Base-case results

Table 5 presents the base-case results. Doc-ADT, MAB and ADT alone were associated with 5.03, 4.44 and
4.02 QALY, at an average cost of CNY 424,342, 384,557 and 326,771, respectively, per patient. Doc-ADT was
cost-effective, with an ICER of CNY 96,848 and CNY 67,758 per QALY gained compared with MAB and ADT
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alone, respectively. MAB was cost effective compared with ADT alone, with an ICER of CNY 137,487 per QALY
gained.

Sensitivity analysis results

Sensitivity analyses were performed to examine the stability and robustness of the results. The tornado diagrams
in Figure 6 show that the HR values from the NMA and the utility values had significant impacts on the lifetime
results. Other parameters, such as drug dosage and unit cost, had little impact on the results.

Figure 7 shows the probability of being cost-effective at different WTP values in the form of CEACs. When the
WTP threshold was set to 179,800 CNY per QALY gained, which is three-times the GDP per capita of China in
2017, the model predicts a 96.4% probability that the Doc-ADT is a cost-effective strategy compared with either
MAB or ADT alone.

Discussion

No systematic comparison of the clinical effects and cost—effectiveness among Doc-ADT, MAB and ADT-alone
therapies has been reported to date, and this study, to the best of our knowledge, is the first to compare the treatment
effects of these three therapies.

We searched the RCT literatures and conducted an NMA on the log-hazard scale, combining count and hazard-
ratio statistics in a single analysis. By incorporating all data presentations in a single analysis, we avoided the
potential selection bias associated with analyzing a single statistic and the potential for misleading results associated
with conducting separate analyses for different summary statistics. We assessed the heterogeneity among the studies
included in the NMA. The presence of metastatic disease at the time of the diagnosis was very similar among
the studies, as were ECOG performance score, age and previous treatment records. The findings suggested that
Doc-ADT is superior to both MAB and ADT alone and that MAB is superior to ADT alone in improving OS
and PFS. The sensitivity analyses indicated that the probability that Doc-ADT is the most effective treatment is
96.4%.

There was some variation in the median time of follow-up among the included studies (from 32.5 to 86.4 months).
Since relative HRs were used, this variation in median follow-up time was controlled for and thus did not affect the
NMA results. We found some interesting trends in median OS in the ADT arm. For studies conducted before the
2000s [16,17,19-21], the median OS of the ADT arm ranged from 26.4 to 31 months, whereas for studies conducted
after the 2000s [10,18,22,23], it ranged from 47.2 to 76.8 months. We attribute this extension of survival time to
improvements in prostate screening programs for the early detection of disease, improved medical and nursing
conditions for orchiectomy surgery and use of several novel drugs, docetaxel, cabazitaxel, abiraterone acetate,
enzalutamide, etc.

In addition to their clinical effects, the cost—effectiveness of therapies is a crucial factor to consider in selecting
treatment strategies in China. Our findings suggest that among the treatments evaluated here, Doc-ADT is the
most cost-effective option for the treatment of mHSPC. The extensive sensitivity analyses, both one-way and
probabilistic, indicate that the results are robust.

The cost—effectiveness of prostate cancer treatments has been assessed in multiple countries in recent years. The
majority of the studies involved evaluated the cost—effectiveness of prostate screening programs or the treatment
of castration-resistant prostate cancer. We found two studies that assessed the same mHSPC population as ours.
One of the two studies [29] led to conclusions similar to ours. It assessed the cost—effectiveness of chemohormonal
therapy in patients with metastatic, hormone-sensitive prostate cancer and nonmetastatic, high-risk prostate cancer.
In patients with metastatic disease, there was an increase of 0.53 QALY with the addition of Doc-ADT compared
with ADT alone. The incremental cost per patient was $11,228.55 per QALY. The Doc-ADT arm was considered
cost-effective in 80% of the scenarios evaluated in the probabilistic sensitivity analysis. The second study, by Zheng
et al. (30], drew the conflicting conclusion that Doc-ADT was not a cost-effective treatment compared with ADT
alone for mHSPC in the Chinese healthcare setting. There are several potential reasons that could explain the
discrepancy. First, the monthly postprogression treatment cost in Zheng et 4. study was $172.90. However, they
reported that the postprogression treatment included abiraterone, which is a very expensive drug; thus, the monthly
cost could not have been that low. Our analysis showed that the postprogression treatment cost for the Doc-ADT
arm was less than that of the ADT arm. We suspect that the postprogression treatment cost may have been
underestimated in the analysis by Zheng er 4/., resulting in an underestimate of the cost savings in the Doc-ADT
arm. Second, the transition cycle in the Zheng ez a/. model is 1 year, which might be too long to simulate disease
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Figure 6. One-way sensitivity analysis tornado diagrams for a lifetime horizon: (A) Doc-ADT versus ADT; (B) MAB
versus ADT; (C) Doc-ADT versus MAB.

ADT: Androgen deprivation therapy; BSA: Body surface area; Doc: Docetaxel; HR: Hazard ratio; MAB: Maximum
androgen blockade; PD: Progressed disease; PFS: Progression-free survival.

874 J. Comp. Eff. Res. (2019) 8(11) future science group



CEA for the treatment of prostate cancer
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Figure 7. Cost—effectiveness acceptability curves for a lifetime horizon.
ADT: Androgen deprivation therapy; Doc: Docetaxel; MAB: Maximum androgen blockade; WTP: Willingness-to-pay
threshold.

progression in patients with advanced cancer. The most commonly used cycle lengths for advanced cancer are 1
month and 21 days. Third, the clinical information used in Zheng ez 4/. analysis was from one trial (11}, and the
transition probability was calculated with the simple formula p = 1-®; however, the authors did not state why the
distribution was exponential and how the simulations extrapolated. In contrast, in our analysis, we extrapolated the
survival curve to the lifetime horizon via the Guyot method, and the parameters were estimated from the best-fit
distributions with the lowest Akaike information criterion and the Bayesian information criterion values based on
the NMA. Finally, Zheng ez al. analysis used cost data from a single Chinese hospital, which are not necessarily
representative of larger regions or cities in China. The varied cost information and multiple sources of clinical data
incorporated in the present study give us confidence in our results.

Some limitations of our analysis should be noted. Although NMA has been used and validated for comparing
the effectiveness of three treatment arms, it is a surrogate for head-to-head treatment comparisons. Studies are
needed to further assess the efficacy of the three treatments. In addition, due to the lack of published data sources
for standard treatment costs and AE costs, we interviewed clinical experts to estimate the AE and other medical
costs. Although we selected several main hospitals in different regions of China to obtain a representative sample,
the accuracy and representativeness of these cost estimates need to be evaluated. Nonetheless, in the sensitivity
analyses, where AE cost was varied within a broad range of £50%, the cost of AE was found to have a very limited
impact on the study results.

Conclusion

Among the three investigated therapies, Doc-ADT was associated with the best OS and PFS outcomes in mHSPC
patients. The CEA revealed that among the therapies, Doc-ADT is the most cost-effective alternative in China.
The findings of this study, which are based on local data, can inform treatment decision makers at both the level
of the individual patient and the policy level.

Supplementary data
To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/sup
pl/10.2217/cer-2018-0133
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Summary points

e In total, 5168 patients with metastatic hormone-sensitive prostate cancer from nine random control trials were
included in our network meta-analysis (NMA): 951 (18%) patients receiving docetaxel to androgen deprivation
therapy (Doc-ADT), 1462 (28%) patients receiving maximum androgen blockade (MAB) and 2755 (53%) patients
receiving ADT alone.

e The NMA results showed that: the hazard ratios of overall survival and progression-free survival were 0.782 (95%
Cl: 0.696-0.877) and 0.628 (95% Cl: 0.566-0.695) for Doc-ADT versus ADT alone; 0.897 (95% Cl: 0.816-0.981) and
0.824 (95% Cl: 0.701-0.962) for MAB versus ADT alone; and 0.873 (95% Cl: 0.743-1.002) and 0.762 (95% Cl:
0.616-0.907) for Doc-ADT versus MAB.

e A Markov model with a lifetime horizon was adopted for economic evaluation. The comparative clinical effect
inputs came from the results of NMA.

e The cost-effectiveness analysis showed that Doc-ADT was cost-effective compared with MAB and ADT alone, with
an incremental cost—effectiveness ratio of CNY 96,848 and CNY 67,758 quality-adjusted life year, respectively.
MAB was cost-effective compared with ADT alone, with an incremental cost-effectiveness ratio of CNY 137,487
per quality-adjusted life year.

e Doc-ADT is likely the optimal option from the perspective of both clinical outcomes and economic considerations,
followed by MAB.
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