
O R I G I N A L  R E S E A R C H

Cost-Effectiveness Analysis of Camrelizumab 
Immunotherapy versus Docetaxel or Irinotecan 
Chemotherapy as Second-Line Therapy for 
Advanced or Metastatic Esophageal Squamous 
Cell Carcinoma

Ying-Tao Lin 1 

Ying Chen2 

Tian-Xiu Liu 3 

Fang Kuang1 

Ping Huang1

1Administration Office of Drug Clinical 
Trial, Fujian Medical University Cancer 
Hospital, Fujian Cancer Hospital, Fuzhou, 
People’s Republic of China; 2Management 
Office of Science and Technology, Fujian 
Medical University Cancer Hospital, 
Fujian Cancer Hospital, Fuzhou, 350014, 
People’s Republic of China; 3Department 
of Thoracic Radiotherapy, Fujian Medical 
University Cancer Hospital, Fujian 
Cancer Hospital, Fuzhou, 350014, 
People’s Republic of China 

Purpose: The aim of this study was to assess the cost-effectiveness of camrelizumab 
immunotherapy versus docetaxel or irinotecan chemotherapy as second-line therapy for 
advanced esophageal squamous cell carcinoma (ESCC), which was evaluated in the 
ESCORT trial.
Materials and Methods: A partitioned survival model was developed to reflect the costs 
and effectiveness of the ESCORT trial. The clinical efficacy data, safety data, and health- 
related costs and utilities were derived from published data from clinical trials or health 
administration departments in China. Adverse event-related costs, drug administration, and 
other expenses were derived from a single center of Fujian Medical University Cancer 
Hospital in 2021. All survival analyses were performed with SPSS software. Overall survival 
was estimated with the Kaplan–Meier method, and progression-free survival was estimated 
with the life table method. Sensitivity analyses were conducted to assess the uncertainty of 
the model. Incremental cost, quality-adjusted life years (QALYs), and the incremental cost- 
effectiveness ratio (ICER) were calculated.
Results: Camrelizumab therapy had 0.232 QALYs at an incremental cost of USD$9959.44 
compared with the chemotherapy group with 0.158 QALYs at an incremental cost of USD 
$8601.67. The ICER was USD$18393.12/QALY. Probabilistic sensitivity analyses showed 
that when the willingness-to-pay threshold reached USD$31200/QALY, which is nearly three 
times the Chinese gross domestic product per capita, camrelizumab had an 80% possibility of 
being cost-effective versus docetaxel or irinotecan chemotherapy.
Conclusion: Camrelizumab is a cost-effective option compared with docetaxel or irinotecan 
chemotherapy in patients with advanced ESCC as second-line therapy in China.
Keywords: camrelizumab, chemotherapy, cost-effectiveness, esophageal squamous cell 
carcinoma

Plain Language Summary
Significant Findings of the Study
Camrelizumab was a more cost-effective treatment option than chemotherapy for 
patients with advanced esophageal squamous cell carcinoma as second-line therapy 
from the perspective of Chinese society.
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What This Study Adds
Since healthcare-related costs have become one of the 
most severe problems worldwide, this study provides an 
alternative, cost-effective treatment option to help alleviate 
the burden on patients.

Introduction
Esophageal cancer is the seventh most common cancer 
worldwide and the sixth most common cause of cancer- 
related deaths.1,2 The incidence, prevalence, and histologic 
type of esophageal cancer vary between geographic 
regions, especially among the United States, Europe, and 
areas commonly referred to as “the esophageal cancer 
belt,” which is a geographical area that extends from the 
Caspian Sea to northern China and across Central Asia and 
East Asia.3 It was estimated that 477,900 people in China 
will be diagnosed with esophageal cancer, 90% of which 
will be histologically identified as squamous cell carci-
noma and 375,000 of these patients will die from the 
disease.4,5 Advanced esophageal cancer is a rapidly fatal 
disease.6 There is no consensus on the optimal second-line 
treatment for advanced or metastatic esophageal cancer.7,8 

Chemotherapy monotherapy is the typical treatment for 
advanced esophageal cancer, including paclitaxel, doce-
taxel, or irinotecan.9–11 Some studies have summarized 
data from retrospective analyses,12–14 and based on these 
research caveats, the objective response rate and median 
survival appear to be comparable among patients treated 
with paclitaxel, docetaxel, and irinotecan.15

With rapid improvements in therapy, immunotherapy 
has recently become a new method for the treatment of 
cancer patients; however, these treatments are associated 
with high costs, which have therefore increased the social 
financial burden.16 In addition to therapy effectiveness, the 
economic benefit is also an important consideration in 
treatment options and healthcare policymaking. 
Therefore, there is an urgent need to assess the economic 
impact of these immunotherapeutics on healthcare to 
ensure the effectiveness of resource use. Camrelizumab, 
a programmed cell death 1 (PD-1) inhibitor, has been 
approved for the treatment of advanced esophageal squa-
mous cell carcinoma in China. The published data of the 
ESCORT17 clinical trial reported encouraging clinical effi-
cacy of treatment with camrelizumab, which conferred 
longer overall survival (OS) compared with that of patients 
treated with chemotherapy using docetaxel or irinotecan. 
The aim of the present study was to evaluate the cost- 

effectiveness of camrelizumab immunotherapy and doce-
taxel/irinotecan chemotherapy options by quantifying and 
comparing the therapy cost and effectiveness from the 
perspective of Chinese society based on ESCORT trial 
data.

Methods
Target Population
The target population in the model was the cohort included 
in the ESCORT clinical trial, which was a randomized, 
open-label, phase-3 study conducted in China.17 Forty- 
three hospitals recruited 457 eligible patients who were 
randomly assigned to a treatment arm. A total of 448 
patients who received at least one cycle of treatment 
were finally enrolled, including 228 patients in the camre-
lizumab group and 220 patients in the chemotherapy 
group. Eligible patients were at least 18 years of age 
(average age of 60 years); with a confirmed histological 
or cytological diagnosis of esophageal squamous cell car-
cinoma (ESCC); experienced tumor progression after first- 
line chemotherapy, including chemoradiotherapy (patients 
who experienced tumor progression during or within 6 
months after radical chemoradiotherapy or [neo]adjuvant 
therapy were also eligible); had at least one measurable 
lesion; and an Eastern Cooperative Oncology Group 
(ECOG) performance status of 0 to 1.17

Model Construction
This study established a partitioned survival model to 
evaluate the cost-effectiveness of treatment with camreli-
zumab versus docetaxel or irinotecan chemotherapy. This 
model has previously been applied for metastatic cancer 
and has also been used to estimate health outcomes and 
costs for each regimen in a specified patient 
population.18,19 We modeled three mutually exclusive 
health stages (Figure 1). Patients started in the progres-
sion-free (PF) stage until disease progression or death 
(whichever came first). The progressive disease (PD) 
stage was the encompassing stage after the first progres-
sion, which may remain in the PD stage or enter the death 
stage at the end of each model cycle but could not return to 
the PF stage. The death state was the final absorbing stage 
and could not return to the previous stage.

The three mutually exclusive health stages were calcu-
lated as follows: progression-free survival (PFS) = propor-
tion of patients with PFS from the PFS curve; PD = 
proportion of alive patients from the OS curve – the 
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proportion of patients with PFS from the PFS curve; and 
death = 1 – the proportion of alive patients from the OS 
curve.18

Cost
In the model, the cost price exchange for the USD was 
calculated according to the rate of June 2021. The study 
drug in the ESCORT trial was provided by Jiangsu 
Hengrui Medicine. The listed drug prices were made 
available by the National Health Commission of the 
People’s Republic of China in 2021: camrelizumab cost 
USD$453 per 200 mg, docetaxel cost USD$46 per 
0.5 mL:20 mg and USD$95 per 1.5 mL:60 mg, and irino-
tecan cost USD$76 per 40 mg and USD$148 per 100 mg. 
Camrelizumab was administered intravenously at a dose of 
200 mg on day 1 of each 14-day cycle. The chemotherapy 
group was administered docetaxel at a dose of 75 mg/m2 

on day 1 of each 21-day cycle or irinotecan at a dose of 
180 mg/m2 on day 1 of each 14-day cycle. The chemother-
apy group included 43 patients treated with docetaxel and 
177 patients treated with irinotecan. Treatment continued 
until disease progression, defined according to Response 
Evaluation Criteria In Solid Tumors, version 1.1 
(RECIST1.1), unacceptable toxicity, patient withdrawal, 
or investigator decision, whichever occurred first.

Drug acquisition included the dose received in both the 
camrelizumab and chemotherapy groups. The cost was 
calculated for whole vials rounded up at the patient level. 
Camrelizumab was set at a fixed dose of 200 mg, and the 
average dose of the chemotherapy group was docetaxel 
115 mg per patient and 275 mg irinotecan per patient, 
based on the average body surface area of 1.53 m2 in the 
ESCORT trial.

Drug administration costs were assessed separately in 
the camrelizumab and chemotherapy groups. The prices 
according to the trial payer’s standard were calculated 
from the standard fee of Fujian Medical University 
Cancer Hospital and Fujian Provincial Health 
Commission in 2021. These costs include costs for pre-
ventive medication, hospitalization, nursing, drug infusion, 
laboratory tests, scans, oncology visits, and other resources 
used in the different health states.

Adverse event (AE)-related costs were calculated sepa-
rately for the camrelizumab and chemotherapy groups, and 
the prices were also taken from Fujian Medical University 
Cancer Hospital and Fujian Provincial Health Commission 
in 2021. An AE was defined as any unfavorable and 
unintended sign, abnormal laboratory results, symptoms, 
or new or exacerbated disease temporally associated with 
use of the study drug.20–22 The time horizon for AE 
analysis was the occurrence or exacerbation on the day 
or the day after the first administration of the study drug, 
and not later than 90 days after the last use of the study 
drug. In the model, we chose 19 patients enrolled in the 
ESCORT trial of Fujian Medical University Cancer 
Hospital and calculated their ≥1 grade AE-related treat-
ment cost from the medical records.

Terminal costs were defined as the one-time cost of 
expenditure on funeral expenses arising from burial, as 
estimated in the interpretation of the Supreme People’s 
Court on some issues concerning the application of law to 
the trial of cases of compensation for personal injury.23,24

Utility Scores
Utility scores were determined based on the global health 
status quality-of-life scores of the EORTC QLQ-C30 

Figure 1 Transition diagram for partitioned survival model health outcomes.
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questionnaire.25 The global health status quality-of-life 
scale was self-evaluated by patients and calculated in 
accordance with instrument guidelines by the statistical 
team in the ESCORT trial.17 The standard score at baseline 
was 65.7 per patient, which was converted to 0.657 and 
used as the utility score in our model. Deterioration in the 
quality of life is inevitable during and beyond second-line 
therapy due to worsening symptoms or decreased 
functioning.26 Therefore, the utility score will decline lin-
early from the point of progression to the point of death. 
During PD, the average utility score from PFS to death 
was considered, and the utility score of death was defined 
as 0. Quality-adjusted life years (QALYs) were calculated 
using the formula utility score × survival duration time.27

Time Horizon and Discount Rate
The time horizon of the model simulated the actual pro-
gress of the ESCORT trial, and the length of each model 
cycle was defined as one month. According to the Second 
Edition of Cost-Effectiveness in Health and Medicine,28 

costs and outcomes had a discounted rate of 3% per year. 
To conduct the cost-effectiveness assessment, the model 
was used to project costs, QALYs, and the incremental 
cost per QALY gained associated with using camrelizu-
mab versus docetaxel or irinotecan as second-line therapy.

Sensitivity Analyses
A deterministic sensitivity analysis was carried out to take 
all input parameters of the model and change them by 10% 
in both directions. When one input parameter was chan-
ged, the other input parameters were kept constant. 
Probabilistic sensitivity analysis was performed using 
Monte Carlo simulation. A total of 1000 simulated itera-
tions were run, and the values for both groups were 
sampled at random from the normal distribution based on 
the trial sample means and their standard deviation.

Statistical Analysis
The model was built using Excel 2019 and SPSS 26.0. 
Excel was used to calculate the cost and utility in the three 
mutually exclusive health states, as well as to perform the 
deterministic sensitivity analyses and probabilistic sensi-
tivity analyses. In the ESCORT trial, the survival data 
were compared between treatment groups using SAS 9.4. 
OS and PFS were estimated with the Kaplan-Meier 
method, and 95% CIs were calculated using the 
Brookmeyer-Crowley method; significance was assessed 
with the Log rank test at the 0.05 threshold stratified by 

randomization strata.17 We adopted a similar survival ana-
lysis method as used in the ESCORT trial for our model 
rather than assuming the distribution of survival curves to 
avoid potential bias. In our model, the survival data were 
done with SPSS 26.0. OS was estimated with the Kaplan- 
Meier method; 95% CIs were calculated using 
Brookmeyer-Crowley method; significance was assessed 
with the Log rank test at the 0.05 threshold stratified by 
randomization strata. But, PFS was estimated with the life 
table method.

Results
Base-Care Analysis
Up to the cut-off point of the ESCORT clinical trial data, 
the median overall survival was 8.3 months (95% CI 6.8– 
9.7) in the camrelizumab group and was 6.2 months (95% 
CI 5.7–6.9) in the chemotherapy group (stratified log-rank 
p = 0.001). The median PFS was 1.9 months (95% CI 1.9– 
2.4) in the camrelizumab group and was 1.9 months (95% 
CI 1.9–2.1) for those treated with docetaxel or irinotecan 
chemotherapy.17

The survival analysis results of our model demon-
strated were very similar to the actual clinical trial data. 
In the model, the median OS was 8 months (95% CI 6.57– 
9.42) in the camrelizumab group and was 6 months (95% 
CI 5.39–6.61) in the chemotherapy group, and the mean 
OS was 10.05 months (95% CI 9.02–11.08) in the camre-
lizumab group versus 7.82 months (95% CI 6.97–8.67) in 
the chemotherapy group (stratified log-rank p = 0.002) 
(Figure 2). The PFS was 1.95 months in the camrelizumab 
group compared with 1.97 months in the chemotherapy 
group (Figure 3).

After randomization, patients entered the first stage of 
the model (camrelizumab group or chemotherapy group). 
Before the first drug infusion, laboratory tests and scans 
were performed to confirm the physical condition and assess 
the tumor, such as hematology, serum chemistry, urinalysis, 
coagulation, thyroid function, electrocardiogram, computed 
tomography (CT), and magnetic resonance imaging (MRI). 
Before the second and other drug infusions, routine medical 
inspections were performed, including hematology, serum 
chemistry, and electrocardiogram. Once PD was confirmed 
by CT or MRI, the patient discontinued the drug infusion. 
During the disease progression to death, the patient did not 
have drug acquisition and drug administration costs, but had 
hematology, serum chemistry, and other routine medical 
inspections. Thus, cost and outcome data were calculated 
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from the baseline to the terminal stage (Table 1). Treatment- 
emergent AEs in Fujian Medical University Cancer Hospital 
are summarized in Table 2.

Based on the results of the 2-year lifetime horizon, the 
camrelizumab group had a mean survival duration of 10 
months, while the chemotherapy group had a mean survi-
val of 7.8 months. The camrelizumab group gained an 
incremental cost and effect of USD$7146.17 and 0.19 
life years (LYs) compared with the chemotherapy group. 
The camrelizumab group also gained an incremental cost 
and effect of USD$18,393.12 and 0.074 QALYs compared 
with the chemotherapy group (Table 3).

Sensitivity Analyses
Deterministic Sensitivity Analyses
The results of the one-way deterministic sensitivity ana-
lyses showed that the model was most sensitive to the 
survival rate of the camrelizumab group. Other parameters 
influencing the model were survival rate of the chemother-
apy group, camrelizumab group lab and scan cost during 

the PF stage, camrelizumab group drug acquisition cost, 
utility scores, and chemotherapy group lab and scan cost 
during the PF stage. Drug administration costs in PD, 
terminal costs, AE-related costs, and discount rate had 
a weak influence on the model results (Figure 4).

Probabilistic Sensitivity Analyses
The results from the Monte Carlo probabilistic sensitivity 
analyses showed that camrelizumab versus docetaxel or 
irinotecan chemotherapy had a 50% probability of being 
cost effective at a willingness-to-pay (WTP) threshold of 
USD$185,000/QALY. If the WTP threshold reached the 
value of USD$31,200/QALY, which is nearly three times 
the GDP per capita for China, the probability of camreli-
zumab being cost effective was 80% versus docetaxel or 
irinotecan chemotherapy (Figures 5 and 6).

Discussion
In recent years, healthcare-related costs have become one of 
the most severe problems worldwide.29 Immunotherapeutic 

Figure 2 Estimated overall survival curve for the ESCORT trial.
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inhibitors have improved survival in ESCC therapy but 
could also significantly increase healthcare expenditures. 
Moreover, ESCC is associated with deterioration in the 
quality of life due to the poor prognosis even with immu-
notherapeutic treatment in clinical practice. Thus, models 
have been developed to evaluate the effect of immune 
inhibitors from an economic perspective. In health eco-
nomic evaluation models, if a therapy option is to become 
cost effective, it must have two key attributes: lower cost 
and higher effectiveness. We modeled these attributes as 
a reduced incremental cost and increased incremental 
QALYs in the present study.

In the one-way sensitivity analyses, the most influential 
parameter was the survival rate of the camrelizumab 
group, in which a higher survival rate would result in 
higher treatment costs but also become more cost effec-
tive. In recent years, many clinical trial reports have 
shown that immunotherapeutics are associated with longer 
overall survival than chemotherapy in the second-line 

setting of ESCC therapy. The ATTRACTION-330 and 
KEYNOTE-18131 trials also showed encouraging clinical 
efficacy in patients with ESCC. Similar to the ESCORT, 
these two clinical trials demonstrated significantly pro-
longed OS in patients who received immunotherapy com-
pared with those that received chemotherapy, with 
a difference of 10.9 versus 8.4 months in the 
ATTRACTION-3 trial and a difference of 8.4 months 
versus 5.6 months in the KEYNOTE-181 trial. The 
ESCORT trial reported clinical benefits with camrelizu-
mab regardless of the level of PD-L1 expression; however, 
patients with higher PD-L1 expression seemed to benefit 
more than those with low PD-L1 expression. These results 
suggested that higher PD-L1 expression might be a useful 
screening marker to select patients for immunotherapy to 
achieve more cost-effectiveness in the second-line setting. 
This finding is comparable to those observed in the 
ATTRACTION-3 and KEYNOTE-181 studies. Thus, to 
improve the economic effectiveness of camrelizumab, it 

Figure 3 Estimated progression survival curve for the ESCORT trial.
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is essential to identify the most suitable patients with the 
best survival benefits for the immunotherapeutic 
checkpoint.

The present model explored the effect of camrelizumab 
from the economic profile, and the incremental cost- 
effectiveness ratio (ICER) for camrelizumab versus doce-
taxel or irinotecan chemotherapy was USD$18,393.12/ 

QALY in China. This main result showed that camrelizu-
mab is a cost-effective second-line therapy option for 
patients with advanced ESCC compared to docetaxel or 
irinotecan chemotherapy in China. In addition, the results 
of the probabilistic sensitivity analyses indicated that cam-
relizumab was the advantageous option from a WTP 
threshold of USD$185,000/QALY. When the WTP 

Table 1 Key Input Data of the Model

Input Parameters Base Case Value Source

Survival

PFS Camrelizumab: KM80 weeks ESCORT

Chemotherapy: KM36 weeks ESCORT

OS Camrelizumab: KM96 weeks ESCORT
Chemotherapy: KM96 weeks ESCORT

Utility

Baseline utility score 0.657 ESCORT (EORTC QLQ-C30 global health status quality-of-life scale)

Drug acquisition

Camrelizumab 200mg USD$452.87 National Health Commission of China
Docetaxel 20mg USD$45.96 National Health Commission of China

Irinotecan 40mg USD$75.68 National Health Commission of China

Docetaxel 60mg USD$95.44 National Health Commission of China
Irinotecan 100mg USD$148.01 National Health Commission of China

Drug administration

Preventive medication per day USD$92.80 Local medical data

Infusion USD$3.67 Local medical data
Nursing USD$9.28 Local medical data

Bed fee USD$21.65 Local medical data

Laboratory tests and scans

Hematology USD$4.18 Fujian Provincial Health Commission
Serum chemistry USD$39.44 Fujian Provincial Health Commission

Urinalysis USD$6.50 Fujian Provincial Health Commission

Coagulation USD$10.21 Fujian Provincial Health Commission
Thyroid function USD$60.63 Fujian Provincial Health Commission

ECG USD$5.10 Fujian Provincial Health Commission

Echocardiography USD$44.08 Fujian Provincial Health Commission
Chest and abdomen CT/MRI USD$432.91 Fujian Provincial Health Commission

AE-related cost per patient

Camrelizumab group USD$315.00 Local medical data

Chemotherapy group USD$388.00 Local medical data

Terminal costs

Expenditure on funeral USD$4,463.69 Local data

Abbreviations: OS, overall survival; PFS, progression-free survival; AE, adverse events; ECG, electrocardiogram; CT/MRI, computed tomography/magnetic resonance 
imaging.
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threshold reached USD$31,200/QALY, camrelizumab had 
an 80% probability of becoming the advantageous option. 
In 2020, China’s per capita GDP was USD$10,504. The 
ICER is lower than the World Health Organization thresh-
old of three times the GDP per capita for China,32 which is 
currently at USD$31,512/QALY. These results support that 
camrelizumab is a cost-effective second-line treatment 
option for advanced ESCC therapy in China.

The ATTRACTION-3 clinical trial also recently 
reported an economic evaluation. This trial included 419 
patients with advanced ESCC treated with nivolumab or 
chemotherapy, who were mainly from Japan and South 
Korea. The results showed that nivolumab monotherapy 
might not be a more cost-effective option than chemother-
apy for these patients at the Chinese WTP threshold.33 The 
mean incremental effect and cost were 0.107 QALYs and 
USD$14,627.90 for the nivolumab group, whereas the 
ICER for nivolumab versus chemotherapy was USD 
$136,709.35/QALY.

The ATTRACTION-3 trial had many similarities to the 
ESCORT trial, which included both clinical and economic 
data. First, the two trials used chemotherapy as the stan-
dard treatment and had a similar target population, along 
with general results with respect to OR, PFS, and hazard 
ratios, among others. The patients in the ATTRACTION-3 
trial were treated with nivolumab at a dose of 240 mg 
every 2 weeks versus paclitaxel at 100 mg/m2 once per 
week or docetaxel at 75 mg/m2 every 3 weeks until disease 
progression or unacceptable toxicity. The patients in the 
nivolumab group had a significantly longer median OS 
than those in the chemotherapy group but had shorter 
PFS. Second, the two studies involved similar docetaxel 
acquisition, laboratory tests, and scan prices. Third, the 
two studies resulted in similar incremental effectiveness 
(0.107 QALYs versus 0.074 QALYs in our study).

However, the economic evaluation results of cost and 
effectiveness from the ATTRACTION-3 trial are inconsis-
tent with our findings based on the ESCORT trial. The 
differences between the two studies could be mainly 
explained by the relatively low cost of camrelizumab. 
Although the price of nivolumab in China is lower than 
that in several other countries, camrelizumab still has 
a 68.35% lower price than nivolumab. In the one-way 
sensitivity analyses, the model was sensitive to the cost 
of camrelizumab. If the price of camrelizumab rises to be 
the same as that of nivolumab, the result of our study will 
also likely change to indicate that it is not cost effective. In 
recent years, there has been a deep revolution in medical 
acquisition in China, which aims to produce drugs with 
low price and high efficacy. The price of immune inhibi-
tors has declined sharply. A series of Chinese domestic 
immune inhibitors (toripalimab, sintilimab, and tislelizu-
mab) have also been developed, which are available at 
much lower prices than pembrolizumab and nivolumab. 
With the development of the pharmaceutical manufactur-
ing industry, an increasing number of immune inhibitors 
with lower prices but equal efficacy to pembrolizumab and 
nivolumab are expected to emerge, making immune inhi-
bitors a more cost-effective option for patients with 
advanced ESCC in second-line therapy.

Several strengths and limitations of our analyses 
should be addressed. The major strength of this study 
is the direct comparison of camrelizumab and docetaxel 
or irinotecan chemotherapy using the original published 
trial data, along with clinical costs, financial data, and 
utility parameters based on real clinical practice and 
found in the references of the ESCORT trial report. 

Table 3 Key Outcome Data of the Model

Outcome 
Results

Camrelizumab 
Group

Chemotherapy 
Group

Cost

Total costs USD$9959.44 USD$8601.67

Effectiveness

LYs 0.84 0.65
QALYs 0.232 0.158

ICER

USD$/LYs USD$7146.17 –

USD$/QALYs USD$18,393.12 –

Abbreviations: QALYs, quality-adjusted life-years; LYs, life years; ICER, incremen-
tal cost-effectiveness ratio.

Table 2 Treatment-Emergent Adverse Events in Fujian Medical 
University Cancer Hospital

CTCAE 
4.03

Camrelizumab 
Group

Chemotherapy 
Group

Grade 1 39 47

Grade 2 12 43
Grade 3 3 7

Grade 4 1 0

Grade 5 0 0
Total 55 97

Abbreviation: CTCAE, Common terminology criteria for adverse events.
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The survival analysis results from our model showed 
a very similar result to the actual data from the 
ESCORT based on the Kaplan-Meier method and the 

life table method. Nevertheless, this study has some 
limitations. First, the model based on the clinical trial 
may not fully reflect the disease course in the real 

Figure 5 Scatter plot of Monte Carlo sensitivity analysis.

Figure 4 Tornado diagram for deterministic sensitivity analyses of The ICER per QALY.
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world. Second, the AE-related cost was estimated using 
medical data from one hospital, which might undermine 
the robustness of the model. Fortunately, the results of 
the deterministic sensitivity analyses showed that the 
assessment results were not sensitive to AE-related para-
meters. Third, utility scores of the baseline cycle in the 
study were derived from the global health status quality- 
of-life scores of the EORTC QLQ-C30 questionnaire, 
which might have led to bias in the model outcomes. 
Finally, the model results were compared with those of 
the ATTRACTION-3 trial for interpretation, although 
patients in the ATTRACTION-3 trial were mainly from 
Japan and South Korea, which might undermine the 
robustness of the economic evaluation.

Conclusion
A partitioned survival model was constructed to explore 
the cost-effectiveness of camrelizumab versus chemother-
apy in patients with advanced ESCC. Based on our results, 
camrelizumab is a cost-effective option compared with 
docetaxel or irinotecan chemotherapy in patients with 
advanced ESCC as second-line therapy from the perspec-
tive of Chinese society.
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