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Abstract. – OBJECTIVE: Immune checkpoint 
inhibitors (ICIs) are a major advance in cancer 
treatment, but their payment benefits are un-
clear, resulting in financial risk. In Taiwan, the 
National Health Insurance Administration (NHIA) 
has adapted risk-sharing mechanisms to cover 
ICIs by collecting and assessing real-world evi-
dence, such as case registration data, to adjust 
benefit packages for each medication, increase 
payment benefits of ICIs, and enable national 
health insurance sustainability.

PATIENTS AND METHODS: This nationwide, 
multicenter, retrospective cohort study as-
sessed the real-world use, effectiveness, and 
safety of ICIs reimbursed by the NHIA for treat-
ing multiple advanced cancers in Taiwan. We 
obtained data mainly from the NHIA Immune 
Checkpoint Inhibitor Registry Database.

RESULTS: Between April 1, 2019, and March 31, 
2020, 1644 patients received at least one dose of 
ICIs. The overall response rate (RR) was 29.1%. The 
metastatic urothelial carcinoma of patients ineligi-
ble for chemotherapy showed the highest RR. The 
estimated median progression-free survival (PFS) 
was 2.8 months (95% confidence interval [CI]=2.7-3 
months), and renal cell carcinoma showed the lon-
gest PFS. The median PFS was reached in patients 
with most cancers except classic Hodgkin’s lym-
phoma, which had a small sample size. The esti-
mated survival probability was 50%.

CONCLUSIONS: Under the national registra-
tion tracking system, Taiwan’s high-cost drug 
policy has enabled access to new medicines 
and maximized patient benefits.
Key Words:

Immune checkpoint inhibitors, Real-world data, 
National registration tracking system.

Introduction

Cancer is the leading cause of death in Taiwan1. 
The National Health Insurance Administration 
(NHIA), Taiwan’s single-payer health insurance 
system, substantially invests in cancer treatment 
every year. Approximately, 720,000 cancer pa-
tients in Taiwan required treatment in 20182. The 
cost of their medication reached NTD 27 billion, 
and the total cost of treatment, including exami-
nation and hospitalization, was NTD 104.3 bil-
lion2.

Immune checkpoint inhibitors (ICIs) are a 
major advance in cancer treatment. However, due 
to the accelerated review of new cancer drugs 
worldwide, the payment benefits of ICIs are still 
unclear, resulting in financial risk for most public 
insurance payers. Major health technology asses-
sment agencies worldwide, including the National 
Institute for Health and Care Excellence (NICE) 
in the United Kingdom, the Canadian Agency for 
Drugs and Technologies in Health in Canada, and 
the Pharmaceutical Benefits Advisory Committee 
in Australia, pay for ICIs after vendors present 
acceptable cost-effectiveness plans. The NHIA 
also reached several risk-sharing agreements with 
vendors to enable earlier access to treatment for 
cancers that have not had a new effective treat-
ment for a long time. Through such agreements, 
the NHIA began covering pembrolizumab, nivo-
lumab, and atezolizumab for eight types of can-
cers (i.e., melanoma, non-small-cell lung cancer 
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[NSCLC], classic Hodgkin’s lymphoma [CHL], 
urothelial carcinoma [UC], head and neck squa-
mous cell carcinoma [HNSCC], gastric adeno-
carcinoma [GC], renal cell carcinoma [RCC], and 
hepatocellular carcinoma [HCC]) in April 2019 
and established relevant payment guidelines. 
Taiwan also implemented a precertification me-
chanism for reimbursing the costs of these new 
ICIs whereby physicians upload specific patient 
information on the precertification page of the 
NHIA’s virtual private network3.

As the NHIA initially covered drug indica-
tions with uncertain clinical and cost benefits, 
it developed a preliminary review system for 
cancer immunotherapy applications. This sy-
stem tracks the funds used and the number of 
drugs uses and collects real-world data (RWD) 
on patients using ICIs in order to assess the ove-
rall payment benefits of ICIs3. Today, the NHIA 
regularly invites oncologists, pharmacy experts, 
and methodology experts to examine the RWD of 
ICI-using patients in Taiwan, the latest develop-
ments in international treatment guidelines and 
clinical trials, and the current situation in health 
insurance financial controls. Rolling reviews are 
conducted, and the benefit packages are adjusted 
accordingly. For instance, the NHIA covers GC 
and HCC indications that receive approval via 
accelerated review. 

Considering the relative lack of payment be-
nefits in existing treatments and the failure to 
reach risk-sharing agreements, the NHIA unpre-
cedentedly suspended new applications in April 
2020; however, it still continued payments for 
patients already using ICIs until their conditions 
worsened3. To ensure that patients could fully 
benefit from the new medications, the NHIA 
passed another resolution to extend the total 
course of medication to a maximum of 2 years 
for those responding to the medication. It also 
expanded the conditions for medications effecti-
ve for UC. Meanwhile, for first-line treatments 
that are not as effective as expected for melano-
ma and NSCLC, the NHIA continued to observe 
real-world evidence (RWE) and adjust benefits 
accordingly3.

By adapting risk-sharing mechanisms to co-
ver ICIs and collecting and assessing RWE (e.g., 
case registration data), the NHIA can adjust 
benefit packages for each medication, increase 
the payment benefits of ICIs, and create oppor-
tunities for national health insurance (NHI) su-
stainability3. However, coverage and reimburse-
ment decisions for expensive medications should 

be based on scientific evidence, especially data 
obtained through value-based pharmaco-econo-
mic evaluations. Such decisions should also in-
clude stakeholders in the process in order to ac-
count for patient and public preferences4. Using 
the RWD collected via the NHIA patient regi-
stry system3,5, this study analyzed the effective-
ness of current ICI treatments for cancer patients 
in Taiwan.

Patients and Methods

Study Design
This nationwide, multicenter, retrospective 

cohort study reported the real-world use, effecti-
veness, and safety of ICIs reimbursed by the NHIA 
for treating multiple advanced cancers in Taiwan. 
The Antai Medical Care Cooperation Antai-Tian-
Sheng Memorial Hospital Institutional Review 
Board (19-044-C) approved the study’s protocol. 
Considering the retrospective nature of this study, 
informed consent was not required.

Data Sources/Measurement
We used the Immune Checkpoint Inhibitor Re-

gistry Database (ICIRD) as our main data sour-
ce. The NHIA developed the ICIRD to collect 
baseline and disease characteristics, biomarker 
profiles, previous surgical and medication histo-
ries, and treatment outcomes of patients starting 
on April 1, 2019, the first date of reimbursement 
for ICIs3. Physicians submitted applications 
online through the ICIRD for initial and subse-
quent treatments, with up to 12 weeks of dosage 
being authorized per application. To continue 
treatment, the patient had to show a response to 
the most recent course of ICIs as evidenced via 
imaging reports and verified by independent and 
competent physicians. Stable patients could be 
authorized one time for an additional 4-12 weeks 
dosage. If a response was indicated following 
reassessment, the patient could continue the-
rapy; otherwise, the subsidized treatment ended. 
The total duration of any funded treatment per 
patient was limited to 2 years. Once treatment 
ended, the physician had 28 days to report the 
date of treatment discontinuation and reason for 
the discontinuation3. Finally, we also obtained 
data from the National Health Insurance Rese-
arch Database (NHIRD) related to prescription 
claims, inpatient and outpatient visit dates, and 
mortality prior to June 2020.
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Participants and Exposures
All eligible patients who met the listed criteria 

for ICIs and filed at least one corresponding pre-
scription claim between April 1, 2019, and March 
31, 2020, were included in the study. The cutoff 
date of this study was September 30, 2020, and 
each patient was followed up for at least 6 months3.

Three ICIs were reimbursed: nivolumab and 
pembrolizumab (programmed cell death protein 1 
[PD-1] inhibitors) as well as atezolizumab (a pro-
grammed cell death ligand 1 [PD-L1] inhibitor). 
Nivolumab was administered intravenously at 3 
mg/kg body weight every 2 weeks. Pembrolizu-
mab was administered intravenously at 2 mg/kg 
body weight or at a fixed dose of 200 mg every 
3 weeks. Atezolizumab was administered intrave-
nously at a fixed dose of 840 mg every 2 weeks, 
1200 mg every 3 weeks, or 1680 mg every 4 weeks. 
Patients were reimbursed for the individual drugs 
when they were used as monotherapy, with mar-
keting authorizations across multiple locations for 
treating the following eight cancer types3:
• Unresectable or metastatic melanoma in patients 

who received at least one systemic therapy;
• NSCLC with no epidermal growth factor re-

ceptor, anaplastic large-cell lymphoma kinase, 
or c-ros oncogene 1 (ROS-1) genomic tumor 
aberrations in adults (i) with advanced squa-
mous cell carcinoma with disease progression 
on/after platinum-containing chemotherapy, 
(ii) with advanced adenocarcinoma with dise-
ase progression on/after platinum-containing 
chemotherapy and subsequent taxanes, and (iii) 
who are ineligible for chemotherapy;

• Relapsed/refractory CHL in adults who previou-
sly underwent autologous stem cell transplanta-
tion and subsequent brentuximab vedotin;

• UC in adults with disease progression on/after 
platinum-containing chemotherapy for local 
disease advance or metastasis and in adults’ 
ineligible for chemotherapy;

• Recurrent/metastatic HNSCC in adults with 
disease progression on/after platinum-contai-
ning chemotherapy;

• Metastatic GC in adults with disease progres-
sion on/after two or more prior lines of che-
motherapy;

• Advanced clear-cell RCC in adults who received 
two or more prior lines of target therapy; and

• Advanced HCC in adults previously treated 
with at least one targeted therapy.

Patients were assigned an Eastern Cooperati-
ve Oncology Group (ECOG) performance status 

score of 0 or 1 and had adequate cardiac, pulmo-
nary, liver, and renal function. For specified indi-
cations, including NSCLC, UC, HNSCC, and GC, 
high PD-L1 expression was required in tumors, 
and patients had to be tested with corresponding 
approved class III in vitro diagnostics to determi-
ne specific levels for individual drugs3.

Outcomes
Tumor response was measured via imaging 

reports according to the modified Response Eva-
luation Criteria in Solid Tumors (mRECIST) in 
HCC and the immune-related Response Eva-
luation Criteria in Solid Tumors (iRECIST) in 
others. The effectiveness endpoints included the 
following factors:
• Best overall response: the best response recor-

ded during the study period.
• Objective response rate (ORR): the proportion 

of patients who achieved a complete response 
(CR) or a partial response (PR).

• Disease control rate (DCR): the proportion of 
patients who achieved a CR, PR, or stable dise-
ase status.

• Progression-free survival (PFS): the PFS is 
defined as the time from the first prescription 
claim for ICIs to the date of disease progression 
or death from any cause, whichever occurs ear-
lier. If there is no documented disease progres-
sion or death, the PFS is censored at the date of 
the last adequate tumor assessment. In this stu-
dy, the PFS was defined as the last submitted 
date of tumor assessment that an independent 
physician in charge of the competent review 
subsequently verified as having been without 
disease progression.

• Overall survival (OS): the time from the first 
prescription claim for ICIs to death from any 
cause. Patients without a documented death date 
in the NHIRD were censored at the last point in 
time at which they were known to be alive.
Physicians in charge of patient care reported 

and graded adverse events (AEs) using the Natio-
nal Cancer Institute’s Common Terminology Cri-
teria for Adverse Events version 4.0. Considering 
reporting burdens, only grade 3 or worse AEs and 
immune-related adverse events (irAEs) were col-
lected in the ICIRD at the time of applying for 
subsequent treatment and reporting treatment di-
scontinuation.

Statistical Analysis
We conducted descriptive statistical analyses. 

Categorical variables were presented as num-
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bers and percentages. We used the Kaplan-Meier 
method to estimate continuous variables as the 
mean ± standard deviation or the median (inter-
quartile range [IQR]). Finally, we estimated the 
OS, PFS, and treatment duration. All statistical 
analyses were conducted using SAS version 9.4 
(SAS Institute, Cary, NC, USA).

Results

Patients and Treatment
Between April 1, 2019, and March 31, 2020, 

1644 patients received at least one ICI dose (Figu-
re 1). Their median age was 63.6 years, and 74.9% 
were male (Table I). Regarding the treatment, 925 
(56.3%), 648 (39.4%), and 71 (4.3%) received ni-
volumab, pembrolizumab, and atezolizumab, re-
spectively. Approximately 25% were diagnosed 
with HCC and treated with the only reimbursed 
drug (i.e., nivolumab). The median follow-up du-
ration was 7.1 months to death or the study’s cu-
toff date (September 30, 2020).

Effectiveness
The overall RR to ICIs was 29.1% (Table II). The 

highest RR was observed in patients with metasta-

tic UC who were not eligible for chemotherapy. 
The estimated median PFS was 2.8 months (95% 
confidence interval [CI]=2.7-3 months; Table II). 
The longest PFS was observed in RCC. The esti-
mated survival probability reached 50%, and the 
median PFS was reached in most cancers except 
CHL, which had a small sample size.

The most common late-stage cancers were 
HCC and NSCLC (treated with first-, second-, or 
third-line therapy), each accounting for approxi-
mately 25% of patients, followed by recurrent or 
metastatic HNSCC (approximately 14%). Ultima-
tely, nearly 30% of patients showed an objective 
response (CR=approximately 4%).

Safety
Of the 1644 patients, 1365 (83%) registered for 

discontinuation, and 46 (2.8%) discontinued ICIs 
due to AEs, which occurred more frequently in 
NSCLC patients (4.4%–7.8%). Of these 1365 pa-
tients, 119 (8.7%) experienced irAEs of any grade, 
and 6 (0.4%) had multiple irAEs (Table III). Gra-
de 3 or worse irAEs were reported in 59 (4.3%) 
patients (Table IV). The most commonly reported 
irAEs were skin reactions (2.6%), pneumonitis 
(2.5%), and hepatitis (1.1%). The irAE reporting 
rate was higher among NSCLC and HCC patients, 

Figure 1. Cohort se-
lection diagram. ICI, 
immune checkpoint 
inhibitor.
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and the highest irAE reporting rate (13.1%) oc-
curred in metastatic NSCLC patient’s ineligible 

for chemotherapy. No new safety issues were de-
tected.

Table I. Baseline characteristics of the study cohort.

                                 Cohort (N = 1,644)

Age-years
Median (IQR) 63.6 (55.9 to 70.9)
< 65 884 (53.8%)
≥ 65 760 (46.2%)
Sex-number (%)
Male 1232 (74.9%)
Female 412 (25.1%)
ECOG performance status score-number (%)
0 758 (46.1%)
1 885 (53.8%)
Unknown 1 (0.1%)
Immune checkpoint inhibitors-number (%)
Pembrolizumab  648 (39.4%)
Nivolumab  925 (56.3%)
Atezolizumab 71 (4.3%)
Indication-number (%)
Melanoma 138 (8.4%)
Advanced squamous NSCLC (2-line) 109 (6.6%)
Advanced lung adenocarcinoma (3-line) 137 (8.3%)
Metastatic NSCLC (1-line) 154 (9.4%)
Classic Hodgkin’s lymphoma 10 (0.6%)
Advanced urothelial carcinoma (2-line) 112 (6.8%)
Metastatic urothelial carcinoma (1-line) 33 (2.0%)
Head and neck squamous cell cancer 222 (13.5%)
Gastric cancer 213 (13.0%)
Renal cell carcinoma 108 (6.6%)
Hepatocellular carcinoma 408 (24.8%)

IQR, interquartile range; ECOG, Eastern Cooperative Oncology Group; NSCLC, non-small-cell lung cancer. 

            Best response             Progression-free survival

  Patients   Stable   Median Event
 Indications (n) CR PR disease ORR DCR (95% CI) rate

Melanoma  138  4  35  25 28.3% 46.4% 3.5 (2.8 to 4.7) 73.2%
NSCLC_SQ (2-line)  109  1  34  19 32.1% 49.5% 3.1 (2.6 to 4.7) 70.6%
NSCLC_Adeno (3-line)  137  0  49  15 35.8% 46.7% 3.2 (2.4 to 4.9) 73.0%
NSCLC (1-line)  154  2  58  15 39.0% 48.7% 3.3 (2.5 to 5.7) 64.9%
CHL   10  0   4   3 40.0% 70.0% NR (2.1 to NR) 30.0%
UC (2-line)  112 11  34  14 40.2% 52.7% 3.8 (2.9 to 5.7) 59.8%
UC (1-line)   33  4  10   3 42.4% 51.5% 2.7 (2.1 to 8.3) 72.7%
HNSCC  222 13  55  19 30.6% 39.2% 2.5 (2.2 to 3) 75.2%
GC  213  5  19  11 11.3% 16.4% 2.0 (1.8 to 2.1) 93.0%
RCC  108  9  34  13 39.8% 51.9% 5.1 (2.8 to 9) 57.4%
HCC  408 20  78  58 24.0% 38.2% 2.9 (2.6 to 3.2) 76.2%
Total 1644 69 410 195 29.1% 41.0% 2.8 (2.7 to 3.0) 72.8%

PFS, progression-free survival; CR, complete response; PR, partial response; ORR, objective response rate; DCR, disease 
control rate; CI, confidence interval; NSCLC, non-small-cell lung cancer; CHL, classic Hodgkin’s lymphoma; UC, urothelial 
carcinoma; HNSCC, head and neck squamous cell carcinoma; GC, gastric adenocarcinoma; RCC, renal cell carcinoma; HCC, 
hepatocellular carcinoma. 

Table II. Best response and PFS.
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Discussion

Between April 1, 2019, when the NHIA first 
started covering ICIs, and March 31, 2020, more 
than 1000 late-stage cancer patients underwent 
treatment and received follow-up care for at le-
ast 6 months. Considering the individual cancers, 
the ORRs and PFS of most patients were consi-
stent with the clinical trial data. According to the 
RWD, the curative effects and responses invol-
ving first-line therapy for melanoma and NSCLC 
were poorer whereas those for UC and RCC were 
better than the clinical trial data. For patients with 
GC and HCC indications who received approval 
via accelerated review, the ORRs and PFS were 

close to the clinical trial data and their treatments 
had poorer payment benefits compared with exi-
sting treatments.

For patients with melanoma, the real-world me-
dian ORR and PFS in Taiwan were 28.3% and 3.5 
months, respectively. The median ORR and PFS 
after first-line nivolumab treatment in CheckMa-
te-066 and CheckMate-067 trials reached 43%-
44% and 5-7 months, respectively, whereas those 
after pembrolizumab treatment in the KEYNO-
TE-006 trial reached 36%-37% and 8.4 months, 
respectively6. Possible reasons for such differen-
ces include differing lines of treatment, trials in-
volving patients who never or mostly never recei-
ved previous treatment, and poorer prognoses in 

Table III. AEs.

                                   irAEs                Discontinuation due to AEs

  Patients registered     
 Indications for discontinuation               Patients  Patients                 Patients
  (n)                    n (%)  n (%)                   n (%)

Melanoma 119   6 (5.0%) 138  0 (0%)
NSCLC_SQ (2-line)  89  10 (11.2%) 109  5 (4.6%)
NSCLC_Adeno (3-line) 111  13 (11.7%) 137  6 (4.4%)
NSCLC (1-line) 122  16 (13.1%) 154 12 (7.8%)
CHL   6   0 (0%)  10  0 (0%)
UC (2-line)  80   7 (8.8%) 112  1 (0.9%)
UC (1-line)  26   3 (11.5%)  33  0 (0%)
HNSCC 175   9 (5.1%) 222  1 (0.5%)
GC 203   9 (4.4%) 213  2 (0.9%)
RCC  81   5 (6.2%)  08  2 (1.9%)
HCC  353  41 (11.6%) 408 17 (4.2%)
Total 1,365 119 (8.7%) 1,644 46 (2.8%)

Table IV. irAEs†.

                Any grade        Grade 1          Grade 2     Grade 3          Grade 4        Grade 5

No. of events (%)           
Any adverse event 125 9.2% 20 1.5% 46 3.4% 33 2.4% 22 1.6% 4 0.3%
Skin reaction  36 2.6%  9 0.7% 18 1.3%  5 0.4%  3 0.2% 1 0.1%
Pneumonitis  34 2.5%  1 0.1%  9 0.7% 16 1.2%  6 0.4% 2 0.1%
Hepatitis  15 1.1%  1 0.1%  5 0.4%  4 0.3%  4 0.3% 1 0.1%
Hypothyroidism   7 0.5%  2 0.1%  4 0.3%  1 0.1%  0 0.0% 0 0.0%
Colitis   7 0.5%  3 0.2%  1 0.1%  3 0.2%  0 0.0% 0 0.0%
Infusion reaction   3 0.2%  1 0.1%  2 0.1%  0 0.0%  0 0.0% 0 0.0%
Myositis   2 0.1%  1 0.1%  1 0.1%  0 0.0%  0 0.0% 0 0.0%
Hyperthyroiditis   2 0.1%  0 0.0%  2 0.1%  0 0.0%  0 0.0% 0 0.0%

irAE, immune-related adverse event. †Listed AEs that were reported in at least 2 patients.

AE, adverse event; irAE, immune-related adverse event; NSCLC, non-small-cell lung cancer; CHL, classic Hodgkin’s 
lymphoma; UC, urothelial carcinoma; HNSCC, head and neck squamous cell carcinoma; GC, gastric adenocarcinoma; RCC, 
renal cell carcinoma; HCC, hepatocellular carcinoma.
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Asian patients due to different predilections than 
Westerners.

After first-line therapy for NSCLC, the re-
al-world ORR (39%) was close to that in KEYNO-
TE-024 and KEYNOTE-042 trials (39%–45% in 
highly PD-L1-expressing subgroup)7,8; however, 
the PFS (3.3 months) was poorer compared to cli-
nical trials (7-10 months). One reason for this dif-
ference may be budget considerations, such as the 
NHI limiting payments to patients who could not 
undergo chemotherapy. Clinical trial subjects do 
not face such limitation, resulting in poorer RWD 
among the former patients compared to patients 
in clinical trials.

The administration of ICIs to real-world UC 
and late-stage RCC patients produced better cura-
tive effects and outcomes than patients in clinical 
trials. The median ORR and PFS after first-line 
therapy for UC were 42.4% and 2.7 months, re-
spectively, which were higher than those in IM-
vigor 210 and KEYNOTE-052 trials (28%–39% 
in highly PD-L1-expressing subgroup and 2–3 
months in total population, respectively). The 
median ORR and PFS after second-line therapy 
for UC were 40.2% and 3.8 months, respectively, 
which were higher than those in IMvigor 2119, 
CheckMate-275, and KEYNOTE-04510 trials 
(22%–28% in highly PD-L1-expressing subgroup 
and 2 months in total population, respectively). 
The median ORR and PFS of late-stage RCC pa-
tients were 39.8% and 5.1 months, respectively, 
which were higher than those in the CheckMa-
te-02511 trial (25% and 4.6 months, respectively). 
Such differences may stem from aristolochic acid 
exposure or the higher UC incidence in Taiwan. 
Microsatellite instability and hypermethylation 
are considered common in UC, although this has 
yet to be confirmed.

Metastatic GC is a leading cause of cancer-rela-
ted deaths in Taiwan. Nivolumab improved the OS 
by approximately 1 month, compared to the use of 
a placebo, in the ATTRACTION-2 trial12. Pembro-
lizumab obtained marketing authorization through 
phase II single-arm trials and accelerated approval; 
however, the vendors did not perform confirmatory 
trials for the same clinical status. KEYNOTE-061 
and KEYNOTE-063 trials comparing paclitaxel 
and pembrolizumab as second-line systematic 
therapy for late-stage GC did not show statistical-
ly significant preliminary results for the OS – the 
primary curative effect indices13. Despite poor or 
uncertain results with regard to curative effects in 
clinical trials, the NHIA initially still included the-
se two drugs in insurance coverage to offer a new 

opportunity to GC patients, who had not had any 
new or effective medications for a long time. The 
NHIA will continue to review and adjust their be-
nefits based on patient RWD. 

After a year of data collection and analysis, the 
real-world ORR and PFS in Taiwan were 11.3% 
and 2.0 months, respectively. After payment 
evaluation, experts agreed that payment benefi-
ts were significantly lower compared to current 
chemotherapy treatment (trifluridine+tipiracil). 
As of March 2020, no health technology asses-
sment (HTA) agency in Canada, Scotland, or the 
United Kingdom had approved pembrolizumab 
and nivolumab for metastatic GC. The National 
Comprehensive Cancer Network guidelines sug-
gest using pembrolizumab to treat metastatic GC. 
In 2018, the Pan-Asian-adapted European Society 
for Medical Oncology (ESMO) Clinical Practice 
Guidelines suggested using pembrolizumab and 
nivolumab to treat patients with microsatellite in-
stability-high (MSI-H). Thus, the experts recom-
mended canceling the coverage or reaching more 
cost-effective agreements.

Nivolumab administration to late-stage HCC 
patients who previously underwent sorafenib 
treatment received marketing authorization in 
Taiwan via an accelerated review. However, the 
vendors did not perform confirmatory trials on ni-
volumab for this clinical status. The CheckMate 
459 trial comparing sorafenib and nivolumab as 
first-line systematic therapy for late-stage HCC 
indicated no statistically significant preliminary 
results for the OS – the primary curative effect 
index14. Yet the NHIA initially still included both 
of these drugs in its coverage, as HCC is also a 
leading cause of cancer-related death in Taiwan. 
The NHIA will continue to review and adjust the 
benefit package based on patient RWD.

Following a year of data collection and analy-
sis, the real-world ORR and PFS in Taiwan were 
24.0% and 2.9 months, respectively. Experts 
agreed that, compared to regorafenib, payment 
benefits were limited while producing the same 
clinical status. As of March 2020, no HTA agen-
cies in Canada, Australia, Scotland, or the Uni-
ted Kingdom had approved or paid for the use of 
nivolumab for late-stage HCC. Even Japan, nivo-
lumab’s country of origin, had not yet approved 
it for late-stage HCC. Furthermore, following a 
September 23, 2019, update, the ESMO Clinical 
Practice Guidelines no longer recommend using 
nivolumab for late-stage HCC. Other drugs, such 
as ramucirumab and cabozantinib, received mar-
keting authorization.
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However, for both metastatic GC and late-sta-
ge HCC, payment agreements with improved 
cost-effectiveness could not be reached with ven-
dors. Consequently, the NHIA suspended pay-
ments for new metastatic GC cases and second-li-
ne therapy for new late-stage HCC cases in April 
2020, although it continued payments for patien-
ts who had already received approval until their 
condition worsened.

Despite these findings, this study had a few li-
mitations:
• The data source was the preliminary review sy-

stem for cancer immunotherapy applications; 
therefore, non-essential review item data may 
be incomplete and not fully present the patien-
ts’ RWD or RWE.

• The medications used at the patients’ own 
expense are non-essential review items, so me-
dication data, including treatment drugs used 
in the past or in conjunction with ICIs, may be 
incomplete.

• When interpreting safety data, it is important 
to consider whether the information involving 
AEs relies on voluntary reports, which could 
result in an underestimation and lack of re-
presentation of the actual AEs among patients 
using the medication.

Conclusions

The NHID RWD indicate some differences 
in the effectiveness of ICIs for cancer patients 
in Taiwan versus Europe/the United States. To 
monitor trends in precision medicine for cancer, 
the NHIA collects and evaluates RWE, such as 
registered case data, which serves as a frame of 
reference for adjustment decisions on the benefits 
of such medications. New technologies should be 
used to identify suitable patients for medication 
to enhance ICIs’ payment benefits. Moreover, gi-
ven the rapid increase in healthcare expenditures 
in many countries, the challenges associated with 
the high costs of medicines, and the uncertainty 
of their effectiveness, Taiwan has implemented a 
policy for high-cost medicines. It also uses MEAs 
to establish a national registry for immunothe-
rapy. However, HTA should be used to support 
sustainable healthcare.
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