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ABSTRACT 
 

Targeted therapy for the Epidermal Growth Factor Receptor (EGFR-targeted therapy) 
prolongs survival in patients with advanced stage (IV) non-small cell lung cancer (NSCLC), 
but its cost is slightly higher. Cost estimation and analysis of related factors are needed to 
reduce the economic burden for NSCLC patients and their households. We conducted a cross-
sectional study from October 2022 to December 2023 at the Vietnam National Cancer Hospital. 
The characteristics and costs associated with 310 NSCLC patients were collected from medical 
records, medical bills, and patient interviews. The study utilized a social perspective and the 
bottom-up method. All costs have been adjusted for the Consumer Price Index (CPI) and 
standardized to 2023 USD. The mean total direct medical cost for 310 NSCLC patients was 
$839.7 ± 486.4 (Mean ± SD) per month, with EGFR-targeted therapy costs of $755.6 ± 471.0 
per month, accounting for 90.0% of the total cost. In households with average or higher 
economic status, patients had higher costs for EGFR-targeted therapy than those in poor or 
near-poor households ($780.8 and $480.2 per month, respectively; p = 0.001). Compared with 
other individuals, NSCLC patients with higher education levels, residing in urban	 areas,	
having	stable	jobs,	and	average or higher household economic status had higher direct medical 
costs. However, these costs tended to decrease when the duration of illness increased, with p < 
0.05 for each group. Direct medical costs are a significant burden for NSCLC patients living 
in poor or near-poor households, as well as for low-income or unemployed patients. 
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INTRODUCTION 
 

Lung cancer is the most common 
cancer in the world, with 2.5 million new 
cases annually, accounting for 12.4% of all 
new cancer cases in 2022. The number of 
lung cancer cases is predicted to continue to 
increase and could reach 35 million by 
2050.1 Non-small cell lung cancer 
(NSCLC) accounts for approximately 85% 
of all lung cancer cases.2,3 In Southeast 
Asia, the incidence of lung cancer is the 
third highest, but it causes 166,260 deaths 
annually (10.9%), ranking first among 
cancers.4 The cause may be that patients 
with NSCLC are often diagnosed with stage 
IIIB or IV disease,3,5,6 leading to a poor 
prognosis with a low overall 5-year survival 
rate of only 17.4%.5,6 

In Vietnam, the incidence and 
mortality rates of lung cancer have ranked 
second since 2012.7 More than 80% of lung 
cancer patients have NSCLC, with 64.0% 
having EGFR mutations.8 Up to 89% of 
lung cancer patients are already in stage 
IIIB or IV when detected,9 and only 14.8% 
of patients can survive after 5 years of 
treatment,7 EGFR-targeted therapy is often 
prescribed for NSCLC patients who have 
EGFR mutation-positive and advanced 
stage (IV).5,10,11 

According to a 2014 study in 
Vietnam, the social cost for NSCLC 
treatment exceeded 3.5 trillion VND (150 
million USD). Drug costs accounted for 
73.9% (2.6 trillion VND), nearly three 
times higher than other medical services 
(900 billion VND).9,12 The high costs of 
cancer treatment contribute to 68% of 
households with lung cancer patients facing 
catastrophic medical expenses.13 and 37.4% 
of households falling into poverty.14,15 
Some studies have shown that patients 
facing financial difficulties may try to cut 
treatment costs by lowering doses or 
skipping treatments,16–20 which can result in 
worsened symptoms and decreased survival 
time.16,21,22 In Vietnam, only a few studies 
have been conducted on patients with 

advanced stage NSCLC and EGFR 
mutations. However, these studies have 
primarily focused on treatment 
methods.10,11 Therefore, we conducted this 
study to estimate direct medical costs, 
analyze factors related to patients, and 
assess how differences in household 
economic status affect direct medical costs 
among NSCLC patients. 
 
METHODS 
 
Study design 

We conducted a cross-sectional 
study to collect data on the demographic 
characteristics and direct medical costs of 
NSCLC patients. 
 
Study population 

NSCLC patients received targeted 
therapy at the Vietnam National Cancer 
Hospital in Tan Trieu, specifically in the 
Department of Medical Oncology 1 and 
Medical Oncology 2, in Hanoi, Vietnam 
between October 2022 and December 2023. 
Patients were eligible for inclusion in this 
study if they met the following criteria: (1) 
were 18 years of age or older; (2) had a 
confirmed diagnosis of stage IV EGFR 
mutation-positive NSCLC through PCR 
tests, a histology or cytology results, and 
medical records; and (3) had initiated first-
line targeted therapy at least one month 
prior to the start date of the study, October 
1, 2022. The first month was excluded to 
accommodate dosage adjustments and 
medications that may not accurately reflect 
the patient’s actual costs. Therefore, patient 
data were collected starting from the second 
month; (4) were able to communicate in 
Vietnamese during interviews; and (5) 
agreed to participate in the study by signing 
the consent form titled "Application for 
Volunteer Research". 

Patients excluded from the study 
were those currently undergoing treatment 
for other acute illnesses, as well as those 
diagnosed with or suspected of being in 
advanced stages of the disease. 
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Direct medical costs estimate 
Cost assessment perspective: In 

this study, direct medical costs were paid by 
patients and health insurance agencies. 
Therefore, we evaluated these costs from 
the perspectives of both patients and health 
insurance agencies. 

Cost approach method: The 
bottom-up method, also known as the 
microcosting method, was used to estimate 
the costs of components identified in 
medical records and medical bills within 
one month of the patient interview. 

The components of direct medical 
costs (five types) include collecting the unit 
price from medical bills and the quantity of 
each component cost type: 

(1) Diagnostic imaging costs 
(DICs) include X-rays, CT scans, and 
ultrasounds. 

(2) Laboratory test costs (LTCs) 
include blood counts, blood chemistry tests, 
urine tests, immunoassays, PCR tests, etc. 

(3) EGFR-targeted therapy costs 
(ETCs) include those associated with 
targeted drugs such as erlotinib, gefitinib, 
afatinib, and osimertinib. 

(4) Other drug costs (ODCs) 
include those associated with contrast 
agents, antidiarrheal drugs, topical 
medications, drugs used to treat elevated 
liver enzymes, pain relievers, sleeping pills, 
etc. 

(5) Other service costs (OSCs) 
include hospital beds, pleural punctures, 
and medical consumables (cotton, gloves, 
gauze, needles, etc.). 

The direct medical costs are 
calculated by multiplying the unit price and 
quantity of each type of cost component. 

The total direct medical cost 
(TDMC) was calculated as follows: 
TDMC = DICs + LTCs + ETCs + ODCs + 
OSCs 
 
Cost adjustment and currency conversion 

All costs have been adjusted for the 
Consumer Price Index (CPI)23 and 

estimated in 2023 VND. The costs were 
then converted to 2023 USD dollars the 
exchange rate of 1 USD = 23,993 VND. We 
relied on the foreign exchange rate 
announcement made by the Ministry of 
Finance of Vietnam in December 2023 
(Reference number: 6885/TB-KBNN; 
dated: November 30, 2023). 
 
Data collection method 

The data collected for the study 
consisted of three main parts: (i) 
sociodemographic characteristics, (ii) 
clinical characteristics, and (iii) the 
components of direct medical costs. 

(i) The patients’ sociodemographic 
characteristics (age, sex, place of residence, 
education level, occupation, frequency of 
hospital visits, etc.) were collected through 
medical records and patient interviews. 

(ii) Clinical characteristics of 
patients (type of mutation, stage of illness, 
duration of illness, treatment regimen, 
disease status (stable or progressive), and 
side effects) were collected from hospital 
medical records. 

(iii) The components of direct 
medical costs (laboratory tests, diagnostic 
imaging, EGFR-targeted therapy costs, 
etc.) were collected through medical 
records and medical bills. 
Statistical Analyses 
 All collected data were entered, 
cleaned, and coded in Excel version 2019 
and analyzed via SPSS version 26.0. 
Categorical variables such as age group, 
sex, education level, residence, occupation, 
duration of illness, and side effects are 
presented as frequencies and percentages. 
Pearson's chi-square test or Fisher's exact 
test was used to determine the difference 
between two categorical variables. 
Numeric variables, including direct 
medical and component costs, were 
analyzed via means, standard deviations, 
medians, minimums, and maximums. The 
Kolmogorov‒Smirnov test and histogram 
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were used to assess the normal distribution 
of numeric variables. To compare cost 
differences among categorical variables 
(two groups, three groups, or more), the 
Mann‒Whitney U and Kruskal‒Wallis H 
tests were employed. A p-value of less than 
0.05 was considered statistically 
significant. 
 
RESULTS 
 
General characteristics of the study 
population 

A total of 310 patients were 
included in the study, with the majority 
being over 60 years old (51.6%), female 
(51.0%), living in rural areas (71.3%), 
having a secondary school education 
(49.0%), and working as farmers or 

workers (44.2%). Most patients had been ill 
for 12 months or less (65.2%), with the 
majority experiencing side effects (66.5%). 
The mean monthly income of patients was 
$117.20 per month, while their households 
had an average monthly income of $473.00. 

Patients with poor or near-poor 
household economic status were typically 
younger than 60 years old (p = 0.003), 
female (p = 0.153), residing in rural areas 
(p = 0.012), having a secondary school 
education (p <0.001), working as farmers or 
workers (p <0.001), and having an illness 
duration of 12 months or less (p = 0.049). 
Additionally, these patients experienced 
side effects (p = 0.283). The mean monthly 
income of patients and their households in 
poor or near-poor economic status was 
lower than that of those in average or higher 
economic status (p <0.001) (Table 1). 

 
Table 1. Demographic and clinical characteristics of the study population (n = 310) 

 
Characteristics Total 

n (%) 
Patients’ household economic 
statusa n (%) 

p value 

Poor or near-
poor (n = 26) 

Average or 
higher (n=284) 

Age groups 
(years) 

> 60 160 (51.6%) 6 (1.9%) 154 (49.7%) 0.003** 
≤ 60 150 (48.4%) 20 (6.5%) 130 (41.9%) 

Gender Female 158 (51.0%) 17 (5.5%) 141 (45.5%) 0.153 
Male 152 (49.0%) 9 (2.9%) 143 (46.1%) 

Residence Urban 89 (28.7%) 2 (0.6%) 87 (28.1%) 0.012* 
Rural 221 (71.3%) 24 (7.7%) 197 (63.5%) 

Education level Intermediate 
or higher 

36 (11.6%) 0 (0.0%) 36 (11.6%) <0.001*** 

High school 102 (32.9%) 1 (0.3%) 101 (32.6%) 
Secondary 
school 

152 (49.0%) 23 (7.4%) 129 (41.6%) 

Primary school 
or lower 

20 (6.5%) 2 (0.6%) 18 (5.8%) 

Occupation 
 

Farmer or 
Worker 

137 (44.2%) 22 (7.1%) 115 (37.1%) <0.001*** 

Freelancers 34 (11.0%) 0 (0.0%) 34 (11.0%) 
Employment 
or business 

32 (10.3%) 2 (0.6%) 30 (9.7%) 

Retired 89 (28.7%) 1 (0.3%) 88 (28.4%) 
Unemployed 
since illness 

18 (5.8%) 1 (0.3%) 17 (5.5%) 
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Characteristics Total 
n (%) 

Patients’ household economic 
statusa n (%) 

p value 

Poor or near-
poor (n = 26) 

Average or 
higher (n=284) 

Income per 
monthb 
(USD/month) 

Patients 117.2 ± 
211.9 

8.6 ± 20.8 127.1 ± 218.6 <0.001*** 

Patients’ 
household 

473.0 ± 444.8 198.3 ± 196.5 498.1 ± 452.8 <0.001*** 

Duration of 
illness (months) 

> 24 38 (12.3%) 6 (1.9%) 32 (10.3%) 0.049* 
13-24 70 (22.6%) 7 (2.3%) 63 (20.3%) 
≤ 12 202 (65.2%) 13 (4.2%) 189 (61.0%) 

Side effects Yes 206 (66.5%) 20 (6.5%) 186 (60.0%) 0.283 
No 104 (33.5%) 6 (1.9%) 98 (31.6%) 

p value: Pearson chi-square test or Fisher's exact test; *p < 0.05, **p < 0.01, ***p < 0.001. 
aPoor or near-poor households have received certificates from local governments and members of 
these households have been given free health insurance cards. 
bMann‒Whitney U test, 
 
Direct medical costs of NSCLC patients 
treated with targeted therapy for 1 
month 
Direct medical costs of patients with 
NSCLC in one month 

The average direct medical cost for 
non-small cell lung cancer patients was 
$839.70 per month. Within this amount, the 

cost of EGFR-targeted therapy was $755.60 
per month, representing the highest 
proportion at 90.0%. Other drugs accounted 
for 4.8%, diagnostic imaging for 4.3%, 
laboratory tests for 0.8%, and other services 
for 0.5% per month, with the lowest point 
at only 0.1% of the total direct medical cost 
per month (Table 2). 

 
Table 2. The mean direct medical costs of patients with NSCLC in one month (n = 310) 
 

Direct medical costs 
(USD/month) Mean SD Median Min Max Total costs 

(n = 310) 
% of total 

costs 
Laboratory test 7.1 2.6 7.6 0.0 17.6 2,199.8 0.8% 
Diagnostic imaging 36.6 69.9 0.0 0.0 378.9 11,333.7 4.3% 
EGFR-targeted therapy 755.6 471.0 710.7 102.4 1774.0 234,226.1 90.0% 
Other drug 39.9 48.3 26.9 0.0 312.1 12,380.2 4.8% 
Other service 0.5 2.4 0.0 0.0 17.3 152.5 0.1% 
Total direct medical costs 839.7 486.4 791.7 102.4 1929.7 260,292.3 100.0% 

SD: Standard deviation, Min: Minimum, Max: Maximum 
 

The direct medical costs for patients 
living in average- or higher-income 
households were greater than those living in 
poor or near-poor households. Specifically, 
costs for laboratory tests, diagnostic 
imaging, other drugs, and other services 
were higher for the former group. However, 

patients in average or higher households 
had costs for EGFR-targeted therapy 
(780.80 USD/month) that were nearly 1.6 
times higher than those of patients living in 
poor or near poor households (480.20 
USD/month) (Table 3). 
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Table 3. Monthly component costs and household economic status of the patients (n = 310) 
 

Components of the direct 
medical cost (USD/ month) 

Patients’ household economic statusa 

p value Poor or near-poor 
(n = 26) 

Average or higher 
(n = 284) 

Mean SD Mean SD 
Laboratory test 6.9 2.8 7.1 2.6 0.795b 
Diagnostic imaging 30.2 53.6 37.1 71.2 0.846b 
EGFR-targeted therapy 480.2 386.2 780.8 470.5 0.001b, ** 
Other drug 27.7 26.1 41.1 49.8 0.431b 
Other service 0.0 0.0 0.5 2.5 0.248b 
SD: Standard deviation, bMann‒Whitney U test, *p < 0.05, **p < 0.01, ***p < 0.001 
aPoor or near-poor households have received certificates from local governments and members of 
these households have been given free health insurance cards. 

 
Factors influencing the monthly direct 
medical costs of patients with NSCLC 

The mean total direct medical costs 
(USD/month) were higher in patients aged 
60 years or younger, men, and patients 
experiencing side effects, but these 
differences were not statistically 
significant. Patients living in urban areas 
had higher total direct medical costs than 
patients living in rural areas (965.5 
USD/month compared with 789.0 
USD/month). Patients with intermediate or 
higher education levels and those with 

employment or business status had higher 
total direct medical costs than other 
subjects. Moreover, patients living in 
average-income or higher household status 
had higher total direct medical costs than 
patients living in poor or near-poor 
households (866.60 USD/month compared 
with 545.00 USD/month). The total direct 
medical costs of patients with non-small 
cell lung cancer with a duration of illness of 
12 months or less (873.60 USD/month) 
were greater than those of the other groups 
(Table 4). 

  
Table 4. Monthly direct medical costs on the basis of patient characteristics (n = 310) 
 

Variables 
Total direct medical cost 

(USD/month) p value 
Mean SD 

Age groups 
(years) 

> 60 822.3 498.6 0.321b ≤60 858.2 473.9 

Gender 
Female 811.8 482.4 0.265b Male 868.6 490.3 

Residence 
Urban area 965.5 483.1 0.004b, ** Rural area 789.0 479.5 

Education level 

Intermediate or higher 1104.9 561.7 

0.005c, ** 
High school 892.3 465.1 
Secondary school 743.6 460.0 
Primary school or lower 823.8 460.7 
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Variables Total direct medical cost 
(USD/month) p value 

  Mean SD  

Occupation 

Farmer & Worker 718.1 456.3 

0.001c, ** 

Freelancers 863.1 450.8 
Employee or business 1061.1 502.8 
Retired 931.5 496.3 
Unemployed since 
illness 872.8 495.2 

Household 
economic 
status 

Average or higher 866.6 485.7 
0.001b, ** Poor or near poor 545.0 393.0 

Duration of illness 
(months) 

≥ 25 639.2 462.6 
0.021c, * 13-24 850.5 458.3 

≤ 12 873.6 493.3 

Side effects 
Yes 859.6 473.9 0.114b No 800.2 510.2 

SD: Standard deviation, bMann‒Whitney U test, cKruskal‒Wallis H tests, *p < 0.05, **p < 0.01, 
***p < 0.001 

 
DISCUSSION 
 

Our research results indicated that 
the mean direct medical cost for non-small 
cell lung cancer patients was $839.70 per 
month, which is 21.9 times lower than that 
reported in a study conducted in the United 
States ($18,354 per month),24 and also 
lower than that reported in another study 
conducted in the United States on lung 
cancer patients with brain metastases 
($6,366 per month) and without brain 
metastases ($5,640 per month).25 This 
difference may arise from variations in the 
characteristics of each country's health care 
system, treatment models, choice of unit 
costs, differences in  research subjects’ 
characteristics, and more. As a result, 
comparing research results between cost 
estimates often presents certain 
challenges.26,27 In our study, the treatment 
was mainly outpatient therapy with oral 
targeted drugs, without combining 
radiotherapy or chemotherapy or using 
other methods, and there were no inpatient 
treatment costs. Another crucial factor 
contributing to the difference in costs 

between our study and the two previous 
studies was the disparity in exchange rates 
between the Vietnamese Dong (VND) and 
the US dollar. At the time of our study, the 
exchange rate was 1 USD = 23,993 VND. 
Consequently, the variance in costs 
between our study and the aforementioned 
studies is justified. 

Among the cost components, 
targeted drug costs ($755.60 per month) 
accounted for the highest proportion (90%) 
of total direct health care costs. This result 
is similar to the findings of some studies 
conducted in Europe (77.4%)29 and the 
Netherlands (67.53%)32 while fairly 
different from others such as Turkey 
(29.0%),28 Italy (35.0%),28 South Korea 
(32.0%) and (53.0%),31 and China 
(39.8%).33 In our study, patients were 
treated as outpatients because the targeted 
drug was taken orally, eliminating the need 
for hospitalization. Patients visited the 
hospital monthly for check-ups, and for 
clinicians to order re-examinations with 
diagnostic imaging and laboratory tests as 
needed. They received medication and 
scheduled follow-up visits until they 
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progressed, resulting in no inpatient 
treatments. Studies have shown that 
targeted drugs can cause side effects such 
as fatigue, dry skin, acne, hair loss, nail 
inflammation, diarrhea, increased liver 
enzymes, and stomatitis.34–36 Patients may 
feel helpless when faced with long-term 
symptoms caused by targeted anticancer 
medications.37 If a patient reports 
experiencing side effects due to targeted 
drug treatment, doctors will prescribe 
supportive medication to improve the 
patient's quality of life. Therefore, the main 
cost components focus on the targeted drug 
and other necessary supportive 
medications. 

EGFR-targeted therapy costs and 
total direct medical costs were lower in 
patients with poor or near-poor household 
economic status and/or living in rural areas 
than in patients with average or higher 
household economic status and/or living in 
cities. In Vietnam, the payment rate for 
health care services is determined by the 
type of health insurance card held by the 
individual. For instance, members of poor 
households receive full coverage. The 
decision regarding EGFR-targeted therapy 
and treatment regimen is left to the patient. 
It is important to note that first-generation 
EGFR-targeted therapies such as Erlotinib 
and Gefitinib,38 as well as second-
generation therapies, like Afatinib38 are 
only partially covered by health insurance 
at a rate of 50%. Patients from poor 
households receive 50% coverage, while 
those from near-poor households receive 
47.5%. However, for third-generation 
EGFR-targeted therapy, Osimertinib,38 
patients are required to pay 100% out of 
pocket. Our findings showed that the 
average monthly cost for EGFR-targeted 
therapy was $755.60, which was 6.4 times 
higher than the average income of the 
patient ($117.20 per month) and 1.6 times 
higher than the income of the patient's 
family ($473.00 per month). For patients 
not covered by health insurance, the cost for 
EGFR-targeted therapy was 87.9 times 

higher than the average monthly income of 
patients living in poor household status 
($8.60 per month). Some studies have 
indicated that patients facing financial 
difficulties may try to cut treatment costs by 
lowering doses or skipping treatments,16–20 
which can result in worsening symptoms 
and decreased survival time.16,21,22 
Therefore, supporting health insurance 
coverage for EGFR-targeted therapy drugs 
is of great significance because it provides 
patients with the opportunity to receive 
treatment and prolong their lives. 

A study conducted in China also 
revealed that patients with higher family 
income and better housing had higher 
costs.33 According to a study in England, 
lung cancer patients with poor economic 
conditions and/or living in impoverished 
areas were less likely to receive 
chemotherapy than those with better 
economic conditions (OR: 0.39; 95% CI: 
0.16–0.96),39 and those residing in affluent 
areas (OR = 0.73).40 This finding may 
explain why patients in rural areas and/or 
those with poor or near-poor conditions opt 
for lower-cost treatments or reduce related 
costs more than patients in cities do and/or 
who have better economic conditions. 
Among the component costs, the cost of 
EGFR-targeted therapy is the highest, 
suggesting that patients may choose more 
affordable drugs on the basis of their 
household’s economic conditions. 

Patients with a higher education 
level incur higher direct medical costs, and 
those with stable jobs (such as employment, 
business, or retired individuals) have higher 
costs than other subjects (unemployed, 
farmers, workers, or freelancers). This 
finding is consistent with a study conducted 
in China.33 Additionally, education, 
occupation and income are interrelated at 
low to medium levels.41 A higher education 
level can help individuals better understand 
health and take better care of themselves.42 
Education level and income also play a role 
in the utilization of lung cancer screening 
services to reduce mortality from 
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NSCLC.43 This may explain why patients 
with a higher education level, stable jobs, 
and higher income exhibit better health care 
behaviors, leading to higher treatment 
costs. 

Direct medical costs tended to 
decrease with the duration of illness for 
non-small cell lung cancer patients. This 
trend may be explained by the disease 
process leading to reduced employment, 
fewer workdays, decreased work capacity 
and efficiency, lower income, and the risk 
of financial impact for cancer survivors 
post-treatment. Additionally, cancer 
patients face risks such as personal loans or 
mortgages, higher out-of-pocket expenses, 
household bills, limited health insurance 
status, and lower quality of life.44 
 
STRENGTHS AND 
LIMITATIONS 
 

Our study on direct medical costs in 
patients with stage IV EGFR-mutant non-
small cell lung cancer treated with targeted 
therapy is one of the first conducted in 
Vietnam. This study is also part of our 
follow-up study on the cost-effectiveness of 
targeted drugs in Vietnam. However, our 
study has several limitations, such as (1) 
being conducted only at a leading cancer 
treatment hospital in Vietnam and (2) 
having a sample size of 310 patients with 
non-small cell lung cancer, which may not 
be representative enough to be generalized 
to the whole country. Additionally, (3) we 
only collected direct medical costs, which 
do not reflect all the costs patients have to 
pay, (4) this study is only a cross-sectional 
study over a period of one month, so it does 
not fully reflect the total costs patients have 
to pay from the time of illness to death. 
These limitations may also affect the results 
of our study. Furthermore, our study 
focused on stage IV NSCLC patients with 
EGFR mutations. Therefore, this study was 
unable to evaluate all costs associated with 

other types of mutations or different stages 
of NSCLC patients.  
 
RECOMMENDATIONS 
 

The government needs to 
implement policies that support patients 
from poor or near-poor households, as they 
are the most vulnerable. Increasing the 
level of support from health insurance and 
providing free health insurance cards to 
members of poor households, low-income 
patients, those unemployed due to illness, 
and people living in rural areas are essential 
to reduce direct medical costs that could 
potentially push them into poverty. Our 
findings suggest a future direction for 
research focused on the factors associated 
with the decrease in direct medical costs for 
NSCLC patients over time. This also raises 
questions about how these factors may 
affect treatment outcomes as well as 
increases in progression and mortality. 
 
AUTHOR CONTRIBUTIONS 
 

Conceptualization and methodology: 
Chinh Van Nguyen, Hoa Thi Thai Nguyen, 
Tram Nguyen Nguyet Luu, Linh Khanh 
Đao, Huong Thi Thanh Tran, Kiet Tuan 
Pham Huy. Data curation and investigation: 
Chinh Van Nguyen. Formal analysis and 
software: Chinh Van Nguyen, Kiet Tuan 
Pham Huy, Huong Thi Thanh Tran. 
Supervision: Kiet Tuan Pham Huy, Huong 
Thi Thanh Tran, Hoa Thi Thai Nguyen, 
Linh Khanh Đao, Tram Nguyen Nguyet 
Luu. Validation and visualization: Chinh 
Van Nguyen, Kiet Tuan Pham Huy, Huong 
Thi Thanh Tran. Writing – original draft: 
Chinh Van Nguyen, Kiet Tuan Pham Huy, 
Huong Thi Thanh Tran. Writing – review & 
editing: Chinh Van Nguyen, Hoa Thi Thai 
Nguyen, Tram Nguyen Nguyet Luu, Linh 
Khanh Đao, Huong Thi Thanh Tran, Kiet 
Tuan Pham Huy. 
 



Journal of Public Health and Development 
Vol.23 No. 3 September-December 2025 

 

 
 

70 

ETHICAL CONSIDERATION  
  
 Our study was approved by the 
board of directors of Vietnam National 
Cancer Hospital (Reference number: 
12a/TTr-VUT, dated October 07, 2022). 
We also obtained research ethics 
certificates from the Hanoi Medical 
University Institutional Ethical Review 
Board (HMU IRB) with reference numbers: 
666/GCN-HDĐNCYSH-DHYHN, on 
August 30, 2022, and 974/GCN-
HDĐNCYH-DHYHN, on August 06, 
2023. 

All research subjects provided 
written informed consent to participate in 
this study. Patient information, medical 
records, and cost data were collected and 
managed following correct procedures, 
kept strictly confidential, and used solely 
for research purposes. 
 
ACKNOWLEDGMENT 
 

We would like to express our 
sincere thanks to the Board of Directors, 
Department of Medical Oncology 1 and 
Medical Oncology 2 at the Vietnam 
National Cancer Hospital in Tan Trieu, and 
the Vietnam National Cancer Institute. We 
are also grateful to the doctors, nurses, 
orderlies and patients who assisted us in 
completing this research. 
 
CONFLICT OF INTEREST 

We declare that we have no 
conflicts of interest regarding this article. 
 
REFERENCE 
 
1. Bray F, Laversanne M, Sung H, et al. 

Global cancer statistics 2022: 
GLOBOCAN estimates of incidence 
and mortality worldwide for 36 cancers 
in 185 countries. CA: A Cancer Journal 
for Clinicians. 2024;74(3):229-263. 
doi:10.3322/caac.21834. 

2. García-Campelo R, Bernabé R, Cobo 
M, et al. SEOM clinical guidelines for 
the treatment of non-small cell lung 
cancer (NSCLC) 2015. Clin Transl 
Oncol. 2015;17(12):1020-1029. doi: 
10.1007/s12094-015-1455-z. 

3. Majeed U, Manochakian R, Zhao Y, 
Lou Y. Targeted therapy in advanced 
non-small cell lung cancer: current 
advances and future trends. J Hematol 
Oncol. 2021;14(1):108. doi:10.1186/ 
s13045-021-01121-2. 

4. Noronha V, Budukh A, Chaturvedi P, 
et al. Uniqueness of lung cancer in 
Southeast Asia. The Lancet Regional 
Health - Southeast Asia. 2024;27. 
doi:10.1016/j.lansea.2024.100430. 

5. Araghi M, Mannani R, Heidarnejad 
maleki A, et al. Recent advances in 
non-small cell lung cancer targeted 
therapy; an update review. Cancer Cell 
International. 2023;23(1):162. doi: 
10.1186/s12935-023-02990-y 

6. Cancer incidence and mortality 
worldwide: Sources, methods and 
major patterns in GLOBOCAN 2012 - 
Ferlay - 2015 - International Journal of 
Cancer - Wiley Online Library 
[Internet]. [Cited 2024 September 26]. 
Available from: https://onlinelibrary. 
wiley.com/doi/abs/10.1002/ijc.29210. 

7. Tran HTT, Nguyen S, Nguyen KK, et 
al. Lung Cancer in Vietnam. Journal of 
Thoracic Oncology. 2021;16(9):1443-
1448. doi:10.1016/j.jtho.2021.06.002. 

8. Duma N, Santana-Davila R, Molina 
JR. Non–Small Cell Lung Cancer: 
Epidemiology, Screening, Diagnosis, 
and Treatment. Mayo Clinic 
Proceedings. 2019;94(8):1623-1640. 
doi:10.1016/j.mayocp.2019.01.013 

9. Ha TV, Hoang MV, Vu MQ, et al. 
Willingness to pay for a quality-
adjusted life year among advanced 
non-small cell lung cancer patients in 
Viet Nam, 2018. Medicine. 2020; 
99(9):e19379. doi:10.1097/MD.000 
0000000019379. 



 
 Journal of Public Health and Development 

Vol.23 No.3 September-December 2025 
 

 
 

71 

10. Pham CP, Nguyen TTH, Do AT, et al. 
A real-world cohort study of first-line 
afatinib in patients with EGFR-mutant 
advanced non-small cell lung cancer in 
Vietnam. BMC Cancer. 2024;24:176. 
doi:10.1186/s12885-024-11891-w. 

11. Pham VL, Le TA, Pham CP, et al. 
Real-world analysis of afatinib as a 
first-line treatment for patients with 
advanced stage non-small-cell lung 
cancer with uncommon EGFR 
mutations: a multicenter study in 
Vietnam. Ther Adv Med Oncol. 
2024;16:17588359241242972. 
doi:10.1177/17588359241242972. 

12. T.T.T N, Dinh HT. Evaluate the 
Economic Burden of Non Small Cell 
Lung Cancer in Vietnam. Value in 
Health. 2014;17(3):A79. doi:10.1016/ 
j.jval.2014.03.460. 

13. Bhoo-Pathy N, Yip CH, Peters SAE, et 
al. Policy and priorities for national 
cancer control planning in low- and 
middle-income countries: Lessons 
from the Association of Southeast 
Asian Nations (ASEAN) Costs in 
Oncology prospective cohort study. 
European Journal of Cancer. 2017;74: 
26-37. doi:10.1016/j.ejca.2016.12.014. 

14. Household Financial Burden and 
Poverty Impacts of Cancer Treatment 
in Vietnam - Hoang - 2017 - BioMed 
Research International - Wiley Online 
Library. Accessed September 30, 
2024. https://onlinelibrary.wiley.com/ 
doi/full/10.1155/2017/9350147. 

15. Pham T, Bui L, Kim G, Hoang D, Tran 
T, Hoang M. Cancers in Vietnam—
Burden and Control Efforts: A 
Narrative Scoping Review. Cancer 
Control. 2019;26(1):1073274819863 
802. doi:10.1177/1073274819863802. 

16. Nipp RD, Kirchhoff AC, Fair D, et al. 
Financial Burden in Survivors of 
Childhood Cancer: A Report From the 
Childhood Cancer Survivor Study. J 

Clin Oncol. 2017;35(30):3474-3481. 
doi:10.1200/JCO.2016.71.7066. 

17. Zullig LL, Peppercorn JM, Schrag D, 
et al. Financial Distress, Use of Cost-
Coping Strategies, and Adherence to 
Prescription Medication Among 
Patients With Cancer. JOP. 
2013;9(6S):60s-63s. 
doi:10.1200/JOP.2013.000971. 

18. Nipp RD, Zullig LL, Samsa G, et al. 
Coping with cancer treatment-related 
financial burden. JCO. 2014;32 
(31_suppl):161-161. doi:10.1200/jco. 
2014.32.31_suppl.161. 

19. Kent EE, Forsythe LP, Yabroff KR, et 
al. Are survivors who report cancer-
related financial problems more likely 
to forgo or delay medical care? Cancer. 
2013;119(20):3710-3717. 
doi:10.1002/cncr.28262. 

20. Neugut AI, Subar M, Wilde ET, et al. 
Association Between Prescription Co-
Payment Amount and Compliance 
With Adjuvant Hormonal Therapy in 
Women With Early-Stage Breast 
Cancer. JCO. 2011;29(18):2534-2542. 
doi:10.1200/JCO.2010.33.3179. 

21. Kale HP, Carroll NV. Self-reported 
financial burden of cancer care and its 
effect on physical and mental health-
related quality of life among US cancer 
survivors. Cancer. 2016;122(8):283-
289. doi:10.1002/cncr.29808. 

22. Ramsey SD, Bansal A, Fedorenko CR, 
et al. Financial Insolvency as a Risk 
Factor for Early Mortality Among 
Patients With Cancer. JCO. 
2016;34(9):980-986. 
doi:10.1200/JCO.2015.64.6620. 

23. Kiet PHT, Phuong PC, Chinh NV, Ha 
NTT. Direct medical cost of late-stage 
lung cancer treatment in vietnam based 
on big data analysis of National Social 
Health Insurance database 2020. 
TCNCYH. 2023;172(11):210-216. 
doi:10.52852/tcncyh.v172i11.1882. 



Journal of Public Health and Development 
Vol.23 No. 3 September-December 2025 

 

 
 

72 

24. Skinner KE, Fernandes AW, Walker 
MS, Pavilack M, VanderWalde A. 
Healthcare costs in patients with 
advanced non-small cell lung cancer 
and disease progression during 
targeted therapy: a real-world 
observational study. Journal of 
Medical Economics. Published online 
February 1, 2018. Accessed October 1, 
2024. https://www.tandfonline.com/ 
doi/abs/10.1080/13696998.2017.1389
744. 

25. Kong AM, Pavilack M, Huo H, et al. 
Real-world impact of brain metastases 
on healthcare utilization and costs in 
patients with non-small cell lung 
cancer treated with EGFR-TKIs in the 
US. Journal of Medical Economics. 
2021;24(1):328-338. 
doi:10.1080/13696998.2021.1885418. 

26. Zarogoulidou V, Panagopoulou E, 
Papakosta D, et al. Estimating the 
direct and indirect costs of lung cancer: 
a prospective analysis in a Greek 
University Pulmonary Department. 
Journal of Thoracic Disease. 2015;7 
(Suppl 1). doi:10.3978/j.issn.2072-
1439.2015.01.57. 

27. Navaratnam S, Kliewer EV, Butler J, 
Demers AA, Musto G, Badiani K. 
Population-based patterns and cost of 
management of metastatic non-small 
cell lung cancer after completion of 
chemotherapy until death. Lung 
Cancer. 2010;70(1):110-115. doi: 
10.1016/j.lungcan.2010.01.012. 

28. Keusters WR, de Weger VA, Hövels 
A, Schellens JHM, Frederix GWJ. 
Changing costs of metastatic non small 
cell lung cancer in the Netherlands. 
Lung Cancer. 2017;114:56-61. doi: 
10.1016/j.lungcan.2017.10.005. 

29. Verleger K, Penrod JR, Manley 
Daumont M, et al. Costs and Cost 
Drivers Associated with Non-Small-
Cell Lung Cancer Patients Who 
Received Two or More Lines of 
Therapy in Europe. Clinicoecon 

Outcomes Res. 2020;12:23-33. 
doi:10.2147/CEOR.S223760. 

30. Lee JK, Kim DW, Keam B, et al. The 
Impact of Molecularly Targeted 
Treatment on Direct Medical Costs in 
Patients with Advanced Non-small 
Cell Lung Cancer. Cancer Res Treat. 
2015;47(2):182-188. 
doi:10.4143/crt.2013.227. 

31. Yang SC, Lai WW, Su WC, et al. 
Estimating the lifelong health impact 
and financial burdens of different types 
of lung cancer. BMC Cancer. 2013; 
13(1):579. doi:10.1186/1471-2407-13-
579 

32. Migliorino MR, Santo A, Romano G, 
et al. Economic burden of patients 
affected by non-small cell lung cancer 
(NSCLC): the LIFE study. J Cancer 
Res Clin Oncol. 2017;143(5):783-791. 
doi:10.1007/s00432-016-2326-x. 

33. Yang K, Hua S, Wei W, Yang C, Zhu 
X, Li SC. Economic burden of 
advanced lung cancer patients treated 
by gefitinib alone and combined with 
chemotherapy in two regions of China. 
Journal of Medical Economics. 2023; 
26(1):1424-1431. doi:10.1080/136969 
98.2023.2272536 

34. Araújo A, ed. Quality of Life and Side 
Effects Management in Cancer 
Treatment. MDPI - Multidisciplinary 
Digital Publishing Institute; 2023. doi: 
10.3390/books978-3-0365-9529-0. 

35. Lacouture M, Sibaud V. Toxic Side 
Effects of Targeted Therapies and 
Immunotherapies Affecting the Skin, 
Oral Mucosa, Hair, and Nails. Am J 
Clin Dermatol. 2018;19(1):31-39. 
doi:10.1007/s40257-018-0384-3. 

36. Thomson RJ, Moshirfar M, Ronquillo 
Y. Tyrosine Kinase Inhibitors. In: 
StatPearls. StatPearls Publishing; 
2024. Accessed October 1, 2024. 
http://www.ncbi.nlm.nih.gov/books/N
BK563322/. 

37. Du R, Yang H, Zhu J, et al. Experience 
of patients with lung cancer and with 
targeted therapy-related skin adverse 



 
 Journal of Public Health and Development 

Vol.23 No.3 September-December 2025 
 

 
 

73 

drug reactions: A qualitative study. 
Asia Pac J Oncol Nurs. 2022;9(10): 
100115. doi:10.1016/j.apjon.2022. 
100115. 

38. Attili I, Corvaja C, Spitaleri G, et al. 
New Generations of Tyrosine Kinase 
Inhibitors in Treating NSCLC with 
Oncogene Addiction: Strengths and 
Limitations. Cancers (Basel). 2023; 
15(20):5079. doi:10.3390/cancers1520 
5079. 

39. Campbell NC, Elliott AM, Sharp L, 
Ritchie LD, Cassidy J, Little J. Impact 
of deprivation and rural residence on 
treatment of colorectal and lung 
cancer. Br J Cancer. 2002;87(6):585-
590. doi:10.1038/sj.bjc.6600515. 

40. McLeod A. Variation in the provision 
of chemotherapy for colorectal cancer. 
Journal of Epidemiology & 
Community Health. 1999;53(12):775-
781. doi:10.1136/jech.53.12.775. 

41. Geyer S, Hemström Ö, Peter R, Vågerö 
D. Education, income, and 
occupational class cannot be used 
interchangeably in social 
epidemiology. Empirical evidence 
against a common practice. J 
Epidemiol Community Health. 2006; 
60(9):804-810. 
doi:10.1136/jech.2005.041319 

42. Raghupathi V, Raghupathi W. The 
influence of education on health: an 
empirical assessment of OECD 
countries for the period 1995–2015. 
Archives of Public Health. 2020; 
78(1):20. doi:10.1186/s13690-020-
00402-5. 

43. Castro S, Sosa E, Lozano V, et al. The 
impact of income and education on 
lung cancer screening utilization, 
eligibility, and outcomes: a narrative 
review of socioeconomic disparities in 
lung cancer screening. J Thorac Dis. 
2021;13(6):3745-3757. 
doi:10.21037/jtd-20-3281. 

44. Mols F, Tomalin B, Pearce A, 
Kaambwa B, Koczwara B. Financial 
toxicity and employment status in 
cancer survivors. A systematic 
literature review. Support Care Cancer. 
2020;28(12):5693-5708. 
doi:10.1007/s00520-020-05719-z. 

 
 
 
 


