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Objectives: This study took Fuzhou city as a case, described how the public health
insurance coverage policy in 2016 of novel anti-lung cancer medicines benefited patients,
and who benefited the most from the policy in China.

Methods: This was a retrospective study based on health insurance claim data with a
longitudinal analysis of the level and trend changes of the monthly number of patients to
initiate treatment with the novel targeted anti-lung cancer medicines gefitinib and icotinib
before and after health insurance coverage. The study also conducted a multivariate linear
regression analysis to predict the potential determinants of the share of patient out-of-
pocket (OOP) expenditure for lung cancer treatment with the study medicines.

Results: The monthly number of the insured patients in Fuzhou who initiated the treatment
with the studied novel targeted anti-lung cancer medication abruptly increased by 26 in the
month of the health insurance coverage (95% Cl: 14-37, p < 0.01) and kept at an
increasing level afterward (p < 0.01). By controlling the other factors, the shares of OOP
expenditure for lung cancer treatment of the patients who were formal employee program
enrollees not entitled to government-funded supplementary health insurance coverage
and resident program enrollees were 18.3% (95% CI: 14.1-22.6) and 26.7% (95% CI:
21.0-32.4) higher than that of the patients who were formal employee program enrollees
with government-funded supplementary health insurance coverage.

Conclusion: The public health insurance coverage of novel anti-lung cancer medicines
benefited patients generally. To enable that patients benefit from this policy more equally
and thoroughly, in order to achieve the policy goal of not to leave anyone behind, it is
necessary to strengthen the benefits package of the resident program and to optimize the
current financing mechanism of the public health insurance system.

Keywords: targeted anticancer medicines, basic health insurance, benefits package, real-world, interrupted time
series, multivariate linear regression, gefitinib, icotinib
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INTRODUCTION

Cancer has been the leading cause of death since 2010 in China
(Chen et al,, 2012; Zeng et al., 2012; Chen et al., 2016). The new
cases of and deaths from cancer in China accounted for 23.7%
and 30.2% of the total global numbers respectively in 2018 (Zheng
et al., 2019). China’s cancer survival rate is far below the average
of developed countries (Allemmani et al., 2018; Zeng et al., 2018;
Sigel et al., 2020). Apart from early diagnosis and detection, the
rapid application of targeted anticancer medicines and
technologies with outstanding clinical efficacy has made an
essential contribution to the improvement of the cancer
survival rate (Ma et al, 2019). Taking lung cancer as an
example, which has the highest morbidity and mortality in
China, more than 80% of lung cancer patients are with non-
small cell lung cancer (NSCLC), about 70% of NSCLC patients
are in advanced stages at the time of diagnosis and have lost the
opportunity for surgical treatment. New targeted medicines broke
through the bottleneck of traditional chemotherapies (Shi et al.,
2016). In addition to the delayed market approval, affordability is
another key barrier to the timely uptake of the new targeted
anticancer medicines. Most of the targeted anticancer medicines
are expensive and not covered by the public basic health
insurance before 2016 in China and was not affordable to
most of the families (Wang, 2016; IQVIA Institute, 2018). To
enable the Chinese cancer patients to get timely access to
affordable novel targeted medication, the Chinese government
developed a series of policies, including having those with
outstanding clinical efficacy covered by the basic health
insurance program (National Health and Family Planning
Commission, 2016; Fang et al, 2017; Ministry of Human
Resources and Social Security, 2017; Economic Information
Daily, 2018; Health News, 2018; National Healthcare Security
Administration, 2018).

Although the prices of the health insurance newly covered
novel targeted anticancer medicines were reduced by at least
50% on average during the last four rounds of national price
negotiations in China (National Health and Family Planning
Commission, 2016; Ministry of Human Resources and Social
Security, 2017, 2018, 2019), the financial burden of some
patients may still be too high, as the initial market prices of
these targeted anticancer medicines were very high (Diao et al,,
2019). Patients who remain susceptible to the financial burden
of cancer treatment still exists even in high-income countries
(Ezeife et al., 2018). Higher out-of-pocket (OOP) costs were
associated with increased rates of abandonment of insurance-
covered novel anticancer agents (Doshi et al., 2018). The
government has been trying to strengthen the financial safety
guard of cancer patients and not to leave anyone behind
(Central People’s Government of the People’s Republic of
China, 2020). There is a need to generate empirical evidence
about who benefited the most from the policy, who were likely to
be left behind, and to what extent the patients’ benefit of the
policy was associated with their respective benefits packages of
the basic health insurance system. However, minimal empirical
evidence is available (Chen et al., 2018; Xian et al., 2019; Diao
et al., 2021).

Targeted Anticancer Medicine Insurance Coverage

Considering that China’s basic medical insurance is currently
pooled and operated at the municipal level, this study took
Fuzhou, the capital city of Fujian province with a median
development level in southern China, as a case. The study
focused on novel targeted therapies for advanced or metastatic
epidermal growth factor receptor (EGFR) mutation-positive
NSCLC covered by the basic health insurance program of
Fujian province in December 2016, measured the changes of
demographic and sociological distributions of the insured
patients treated with the novel targeted anti-lung cancer
medicines before and after the public health insurance
coverage, and analyzed the determinants of patient financial
burden.

MATERIALS AND METHODS

Studied Medicines, Population, Setting, and

Data Source

This study targeted gefitinib and icotinib, the first two targeted
anti-lung cancer therapies covered by the basic health insurance
program of Fujian province in November 2016. These two novel
targeted medicines were covered as the first-line therapies for the
indication of EGFR mutation-positive advanced or metastatic
NSCLC (National Health Commission of the People’s Republic
of China). This study focused on advanced or metastatic EGFR
mutation-positive NSCLC patients enrolled in Fuzhou basic health
insurance programs. Data of the targeted patients from January
2016 to December 2018 were extracted from the insurance claim
database of the basic health insurance program of Fuzhou. The
extracted data included patients’ personal information and their
medical records of all lung cancer-related outpatient and inpatient
care during the observation time.

Study Design

This was a retrospective analysis based on the health
insurance claim data. Considering that the actual
implementation of the insurance coverage policy might lag
behind the insurance coverage time (November 2016), we
took January 2017 as the time point of policy intervention.
The study period was divided into pre-intervention (January
2016-December 2016) and after-intervention (January
2017-December 2018) periods.

Measurement

We measured the monthly number of patients who initiated the
targeted treatment. Patient affordability was calculated as the
share of OOP expenditure for the targeted treatment of lung
cancer.

Statistical Analysis

We used SPSS 25.0 software to perform the following tasks: 1)
descriptive analysis of the demographic and socialogical
distributions of the patients who initiated the treatment with
the two novel targeted anti-lung cancer medicines before and
after the public health insurance coverage. We performed chi-
square tests to compare the differences of the demographic and
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TABLE 1 | Demographic and sociological distributions of patients who initiated treatment with the medicines of interest before and after the public health insurance coverage

(2016-2018).
Demographic No. No. No. of patients who Test of the No. No. Test of the
and sociological of of patients initiated treatment with  differences of of patients of patients difference of
characteristics patients who medicines of interest distributions who who distributions
of patients n initiated after the public health of patients initiated initiated between
included (%) treatment insurance coverage who initiated treatment treatment patients who
in the with treatment with with with initiated
study medicines medicines of gefitinib icotinib treatment
of interest interest (2016-2018)  (2016-2018)  with gefitinib
before between 2017 n n and patients
the public and 2018 (%) (%) who initiated
health treatment
insurance with icotinib
coverage (2016-2018)
2016 n 2017 n 2018 n 2 p 7 p
(%) (%) (%)
Type of health insurance coverage
Formal employee program enrollee 73 (8.3) 0 (0.0 38 (9.6) 35 (7.3) 7.02 0.03 51 (8.4) 22 (8.0) 2.73 0.26
entitled with government-funded
supplementary health insurance coverage
Other formal employee health insurance 286 (32.6) 2 (20.0) 143 (36.1) 141 (29.6) 207 (34.0) 79 (28.7)
program enrollee
Resident program enrollee 524 (59.3) 8 (80.0) 301 (63.1) 350 (57.6) 174 (63.3)
Gender
Male 395 (44.7) 6 (60.0) 159 (40.2 230 (48.2) 5.70 0.02 257 (42.3) 138 (50.0) 480 0.03
Female 488 (55.3) 4 (40.0) 237 (59.8) 247 (51.8) 351 (57.7) 137 (50.0)
Age
<50 years old 118 (13.4) 1(10.0) 1(12.9) 66 (13.8) 0.82 0.85 83 (13.6) 5 (12.8) 7.57 0.06
50-60 years old 194 (22.0) 3 (30.0) 90 (22.7) 101 (21.2) 144 (23.7) 0 (18.2)
60-70 years old 317 (35.9) 5 (50.0) 137 (34.6) 175 (36.7) 222 (36.5) 5 (34.5)
>70 years old 254 (28.8) 1(10.0 118 (29.8) 135 (28.9) 159 (26.1) 5 (34.6)
Local medical patient
Yes 864 (97.8) 10 (100.0) 392 (99.0) 462 (96.9) 4.63 0.03 602 (99.0) 262 (95.3) 12.58 <0.01
No 19 (2.2 0 (0.0 4 (1.0 15 (3.1) 6 (1.0 13 (4.7)
Employment status
Retired 280 (31.7) 1(10.0) 147 (37.1)2 132 (27.7* 264.14 <0.01 198 (32.6)* 82 (29.8)* 25.76  <0.01
Formal employed 1(6.9 0 (0.0) 8 (7.1)° 3 (6.9)° 44 (7.2) 17 (6.2)
Flexible employed 179 (20.3) 9 (90.0) 156 (39.4)° 4 (2.9P 146 (24.0)" 33 (12.0)"
Non-employed 363 (41.1) 0 (0.0) 65 (16.4)° 298 (62.5)° 220 (36.2)* 143 (52.0)*
Total 883 10 396 477 — — 608 275 — —
873

Notes: Bold means that the distributions were statistically different (o < 0.05). Employment status subgroups with different superscripts implied statistically significant differences of patient
distributions in 2017 and 2018, patient adopted gefitinib and icotinib for treatment after pairwise comparison with Bonferroni correction (p < 0.0083).

sociological distributions of patients who initiated the treatment
with the medicines of interest between 2017 and 2018, the first
2 years of the implementation of the public health insurance
coverage policy. We also compared the differences in
demographic and sociological distributions between patients
who were treated with gefitinib and patients who were treated
with icotinib during the study period of 2016-2018. We
performed Bonferroni corrections for the pairwise
comparisons; 2) segmented linear regression analysis of the
level and trend changes of the monthly number of patients
who initiated treatment with the medicines of interest before
and after the public health insurance coverage; 3) multivariate
linear regression analysis to predict the determinants of the
proportionate OOP expenditure for lung cancer-related
treatment with the medicines of interest. We adopted “enter”
method to fit the regression model. The statistical significance
level was set at p < 0.05.

RESULTS

Demographic and Sociological
Distributions of Patients Who Initiated
Treatment With the Medicines of Interest
Before and After Health Insurance

Coverage

As presented in Table 1, a total of 883 basic health insurance
beneficiaries adopted the medicines of interest from January 2016
to December 2018 in Fuzhou city. Before health insurance
coverage, only 10 patients initiated treatment with the
medicines of interest. This number increased to 873 afterward,
composed of 396 in 2017 and 477 in 2018. The number of patients
who initiated treatment with the medicines of interest in all
demographic and sociological subgroups increased in 2017.
There were statistically significant differences in the
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FIGURE 1 | Segmented linear regression analysis results of the monthly number of patients who initiated treatment with the medicines of interest before and after
the public health insurance coverage (January 2016-December 2018).

TABLE 2| Segmented linear regression analysis results of the monthly number of patients who initiated treatment with medicines of interest before and after the public health

insurance coverage.
Outcome variable

Number of lung cancer patients who initiated treatment with medicines of interest

distributions of type of health insurance coverage, gender,
employment status, and local or non-local medication between
2017 and 2018 (p = 0.03, p = 0.02, p = 0.03, p < 0.01, respectively).
During 2016-2018, 608 patients adopted gefitinib and 275
adopted icotinib. There were statistically significant differences
in the distributions of gender, local and non-local medication,
and employment status between patients who adopted gefitinib
and patients who adopted icotinib (p = 0.03, p < 0.01, p < 0.01,
respectively).

Segmented Linear Regression Analysis of
the Monthly Number of Patients Who
Initiated Treatment With the Medicines of
Interest Before and After Health Insurance

Coverage

The segmented linear regression analysis showed that before
health insurance coverage, the monthly number of patients
who initiated treatment with the medicines of interest
remained stable at a low level (p = 0.73). The number

Coefficient 95% CI p-value
Intercept —-0.758 — -
Baseline trend 0.245 -1.168 to 1.657 0.726
Level change 25.657 14.049-37.266 <0.001
Trend change 0.438 0.159-1.936 <0.001
Afterward trend 0.683 0.185-1.181 <0.001

abruptly increased by 26 in January 2017, in the month that
the health insurance coverage policy was implemented (95% CI:
14-37, p < 0.01). The monthly number remained increased
significantly at a higher level after health insurance coverage
(p <0.01). The trend change was statistically significant (p < 0.01)
(Figure 1 and Table 2).

Multivariate Linear Regression Analysis of
the Determinants of Patient Affordability of
Lung Cancer Treatment With the Medicines

of Interest

The goodness of fit of the fitted model R-squared was 0.50, and
the Durbin-Watson test value was 1.94, which implied a non-
significant auto-correlation of residuals. As presented in Table 3,
by controlling the other factors, the proportionate OOP
expenditures for lung cancer-related treatment with the
medicines of interest of patients enrolled in the formal
employee program not entitled to government-funded
supplementary health insurance benefit and patients enrolled
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TABLE 3 | Multivariate linear regression analysis results of the proportionate OOP expenditure for lung cancer-related treatment with medicines of interest.

Variable

Age (ref.<50 years old)
50-60 years old
60-70 years old
>70 years old
Male (ref. Female)
Local medical patient (ref. Non-local)

Type of health insurance (ref. Formal employee program enrollee entitled to government-funded

supplementary health insurance coverage)

Formal employee program enrollee not entitled to government-funded supplementary health insurance

coverage
Resident program enrollee

Status of employment (ref. formal employed)
Retired
Flexible employed
Medication (ref. Icotinib)

Coefficient SE 95% CI t p-value
Lower Upper

0.028 0.022 -0.014 0.071 1.323 0.186
0.013 0.022 -0.031 0.056 0.578 0.563
0.016 0.024 -0.081 0.063 0.679 0.498
-0.022 0.012 -0.045 0.002 -1.778 0.076
-0.002 0.041 -0.082 0.079 -0.087 0.970
0.183 0.022 0.141 0.226 8506  <0.001
0.267 0.029 0.210 0.324 9.211 <0.001
-0.085 0.027 -0.137 -0.033 -3.198 0.001
-0.011 0.048 -0.106 0.083 -0.235 0.814
0.104 0.013 0.079 0.129 8.054 <0.001

Note: Bold implies statistically significant. Coefficient means the expected absolute changes of the proportionate OOP expenditure for lung cancer-related treatment with medicines of
interest when the categorical variable shifted from the reference category to respective category, holding all the other variables constant, e.g., if the proportionate OOP of patients treated

with icotinib was 30%, that of patients treated with gefitinib was 40.4%.
SE, standard error; Cl, confidence interval; OOP, out of pocket.

in the resident program were 18.3% (95% CI: 14.1-22.6, p <
0.001) and 26.7% (95% CI: 21.0-32.4, p < 0.001) higher than that
of patients enrolled in the formal employee program with
government-funded supplementary health insurance benefit.
The proportionate OOP expenditure for lung cancer-related
treatment with gefitinib was 10.4% higher than that of those
treated with icotinib (95% CI: 7.9-2.9, p < 0.001).

DISCUSSION

The public health insurance coverage significantly increased the
number of advanced or metastatic EGFR mutation-positive
NSCLC patients under treatment with the medicines of
interest. This finding was consistent with the results of other
studies (Chen et al., 2018; Xian et al., 2019), especially in line with
the results of a recent publication based on the hospital medical
records in the same city during the same period, and targeted the
novel anti-breast cancer medicines newly covered by the public
health insurance program (Diao et al., 2021). Diao et al. found
that the average proportion of human epidermal growth factor
receptor 2 (HER2)-positive breast cancer patients who initiated
medication with the medicines of interest increased from 37.4%
before September 2017 to 69.2% afterward. In the month of public
health insurance coverage, the number of HER2-positive breast
cancer patients who initiated medication with the medicines of
interest abruptly increased by 18.3% and continued to increase
afterward. In general, public health insurance coverage of novel
targeted anti-lung cancer medicines benefited the majority of
patients. We estimated the medication cost of maintenance
treatment for EGFR mutation-positive advanced or metastatic
NSCLC based on the treatment guideline and the median
progression-free survival time of 10 months reported by the
published clinical studies (National Health Commission of the
People’s Republic of China, 2019; Fujian Provincial People’s

Government, 2017, 2018; Wang and Sun, 2020; Fuzhou
Bureau of Statistics, 2019; Chinese Society of Clinical
Oncology Guidelines Working Committee, 2018; Shi et al,
2013; Yang et al, 2017) and the local price and insurance
reimbursement policies in 2018 (Fujian Provincial Department
of Finance, 2018; Fuzhou Municipal People’s Government, 2018,
2019). The medication cost for 10-month maintenance treatment
with iconitib to be paid by patient OOP was about US$4,300. Such
a cost will be much higher and reach US$5,200 if treated with
gefitinib. The low-income patient might tend to adopt cheaper
medications, and the high-income patient might prefer more
expensive newer therapies with potentially better clinical efficacy.
Doctors always consulted the less well-off patients and those with
poor benefits package patients for shifting to alternative therapies
when there are cheaper products available (Yi-Ting et al., 2019;
Trapani et al., 2019; Li and Li, 2018). This was also in line with the
findings of this study that among patients with different
employment statuses, the number and proportion of non-
employed who initiated the maintenance targeted treatment
with icotinib were significantly higher than those who initiated
the maintenance targeted treatment with gefitinib. However,
flexible employed patients with relatively high economic ability
and less price sensitivity might be more likely to choose the newly
included targeted medicines with potentially better efficacy. With
an increasing number of novel medicines covered by the public
health insurance program, the total number of patients under
medications of interest will be an increasing trend overall, while
the medications with different medicines of interest may vary due
to the competition of interchangeable generics or bio-similars or
the competition of alternative therapeutics with the same
indication (Diao et al., 2019).

This study found that the determinant of the proportionate
OOP expenditure for lung cancer-related treatment with the
medicines of interest was the type of health insurance
coverage of the patient. The proportionate OOP expenditures
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for lung cancer-related treatment with the medicines of interest of
formal employee program enrollees without government-funded
supplementary health insurance benefit and the resident program
enrollees were significantly higher than that of those entitled to
the supplementary benefit. Although public health insurance
coverage of novel targeted anticancer medicines would reduce
patient financial burden in general, some patients might still bear
too heavy financial burden. The annual disposable per capita
income of a Fuzhou rural resident in 2018 was US$4,850. An
EGFR mutation-positive advanced or metastatic NSCLC rural
resident patient had to spend 10-15 months of salary to pay the
OOP expenditure of icotinib or gefitinib for the median
progression-free survival time (10 months). Studies in other
provinces drew similar conclusions that the economic burden
of rural residents was much more serious than that of urban
residents (Diao et al., 2019; Tian et al., 2017). Existing evidence in
either China or many other countries also showed that higher
OOP costs were associated with increased rates of abandonment
of insurer-approved novel anticancer agents (Li et al, 2021;
Wheeler et al, 2021; Doshi et al., 2018; Moye-Holz et al,
2018; Olszewski et al., 2017; Sruamsiri et al., 2015; Lammers
etal,, 2014; Schoen et al., 2009). High OOP costs and poor health
insurance benefits packages were also found to be associated with
poor financial wellbeing and highly likely reporting financial
distress in Canada. High OOP expenses incurred by accessing
cancer care showed direct associations with poor treatment
adherence, decreased quality of life, and increased mortality
(Pearse et al.,, 2020). Such consequences are not in line with
the objective of the public health insurance coverage policy of
novel anticancer medicines.

Assuming that all diagnoses and treatments complied with the
national diagnosis and treatment guidelines in Fuzhou, the actual
proportionate OOP expenditure for lung cancer-related
treatment with the medicines of interest in the real clinical
world should be determined by the choice of non-
reimbursable care or therapy and benefits package of the
patient. We did not find a significant difference in the
utilization of non-reimbursable care or therapy between
patients enrolled in different health insurance programs from
their lung cancer-associated medical records. We would think
that the health insurance benefits package might be the main
driver of different proportionate OOP expenditures. Evidence
about the restrictive insurance benefits and its negative
implications on cancer patients in the United States showed
that use of patient assistance program was partly because of
restrictive local Medicaid policies (Felder et al, 2011) and
strongly tied to insurance-imposed cost sharing (Olszewski
et al., 2018). Not like the countries where there is a single
payer for the whole population covered by the publicly funded
health security program, the current public health insurance
system in China consists of two parallel programs, the formal
employee program and the resident program. It is jointly financed
by the government, the society, and the individuals. Formal
employees and their employers pay insurance contributions in
different fixed proportions of payrolls. Residents pay lower
contributions than the employees. The contributions of the
residents are in different categories and linked with the ability

Targeted Anticancer Medicine Insurance Coverage

to pay. Although subsidized by the government, the resident
program has a lower funding level than the employee program
and has been pooled and managed separately. Different program
enrollees and residents with different abilities to pay are entitled
to different annual deductibles, different proportions of insurance
reimbursement, and different annual caps of insurance
reimbursement. All patients have to pay totally OOP after the
cap. Considering that there is a disparity of funding level between
the formal employee program and the resident program and the
benefits packages are linked with the ability to pay, the
socioeconomically disadvantaged patients are very likely to
encounter financial distress under such a system. Although the
health financial aid program may further reduce the OOP of the
patients in financial hardship, a significant number of patients
may still be likely to fall into financial distress when their ability to
pay is just above the threshold of the aid. This is especially the case
for cancer patients enrolled in the resident program who need
expensive treatment. Public health insurance coverage of novel
targeted anticancer medicines based on such a system may benefit
the high-income patient but may not be accessible at all for the
low-income patients (Si et al., 2017). Only if the benefits package
of the low-income patients is further strengthened could they
benefit from the public health insurance coverage of novel
targeted anticancer medicines. To achieve the policy goal of
not to leave anyone behind, there is an urgent need to reform
the public health insurance system. As recommended by
Olszewski et al. (2018), shifting from the percentage-based
coinsurance to fixed copayments may ensure a more
predictable OOP burden. Defining an appropriate basic
benefits package for all regardless of the ability to pay,
revoking the insurance reimbursement cap, and building a
safety net for the patient who encounters catastrophic
expenditure are all possible approaches to help achieve the
policy goal of not to leave anyone behind.

In conclusion, the public health insurance coverage of novel
targeted anti-lung cancer medicines benefited the patient generally.
However, patients with low ability to pay and weak basic health
insurance benefits package had a much higher proportionate OOP
expenditure for treatment with the newly covered novel medications
than the high-income patient. To enable that patient benefit from the
public health insurance coverage of novel targeted anticancer
medicines more equally and thoroughly, and not to leave anyone
behind, it is necessary to strengthen the benefits package of the
resident program, and to optimize the current financing mechanism
of the public health insurance system.

To the best of our knowledge, this is the first study to analyze
who and how cancer patients benefited from the public health
insurance coverage of novel targeted anticancer medicines in the
real world based on the health insurance claim data. The study was
based on several assumptions. Firstly, the diagnoses and treatments
of the studied patients all followed the national guidelines and
regulations and the health insurance covered medications with the
studied medicines followed the indication requirements of the
basic health insurance programs. Secondly, our review of the local
health-related policies showed that no other critical policies related
to the use of novel targeted anticancer medicines and cancer
treatment were introduced in Fujian province during the
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observation period. In addition, the epidemiological characteristics
of the insured patients and the diagnosis and treatment behaviors
of doctors and patients did not change significantly during the
study period. Besides, hospital pharmacies were the primary source
of medicines to patients in Fuzhou. This study was conducted
based on the health insurance claim data, which did not consider
the situation of purchasing medicines outside the hospital or
through the Patient Assistance Program (PAP) and might
underestimate the medication expenditure. However, as China
already achieved universal health insurance coverage and
expensive anticancer medicines dispensed from retail
pharmacies were not reimbursed by the public health insurance
program in Fuzhou city, purchases outside hospitals could be
neglected. There was no PAP in Fuzhou city for icotinib. For
gefitinib, considering that the precondition of access to the PAP
was to complete at least 8 months of paid treatment and it only
targeted the patients who were entitled to the subsistence allowance
(who were only less than 0.1% of the total population of Fuzhou
city) (Fuzhou Bureau of Statistics, 2019), the number of treatments
through PAP could also be neglected. Moreover, the study did not
include the analysis of the income of the studied patients and
indirect medical expenditures. The proportionate OOP
expenditure can only reflect patient affordability from one
aspect. There is a need for future studies to collect income
information and calculate the indirect medical expenses of the
patient to conduct a comprehensive analysis of the medical
economic burden of the patient. In addition, females included
in this study is a bit higher than the males, while lung cancer affects
more males than females in general. This is because the included
patients for this study were the advanced or metastatic EGFR
mutation-positive NSCLC patients enrolled in the public health
insurance in Fuzhou city who used the expensive novel anti-lung
cancer medicine newly covered by the insurance. There are many
factors affecting the progression of EGFR mutation-positive
NSCLC patients to advanced or metastatic and the survival of
these patients to approach expensive treatment. Such factors might
affect the male and the female differently. Further studies are
needed to identify the in-depth reasons. Apart from this, Fujian
province has been a pioneer province in terms of reforming the
health insurance system and the management of medications. The
results of this study might not reflect the implementation of the
health insurance coverage policy of novel targeted anticancer
medicines in other areas. There is a need to include more
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regions in future studies to gain a comprehensive mapping of
the policy implementation across the country.
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