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AćĘęėĆĈę

Effectiveness data can describe the results or performance of an interven-
tion (treatment) in daily clinical practice and also provide recommendations
to policymakers regarding the need or not of health technology to be imple-
mented into the health care system. Research related to the effectiveness
of afatinib and geϐitinib is still minimal, especially in Indonesia. This study
aims to provide an overview of the effectiveness of afatinib and geϐitinib in
daily clinical practice (the real world) as ϐirst-line therapy. This research is an
observational study with a retrospective approach that observes the medical
records of NSCLC patients who have EGFR mutations in Dr. Sardjito General
Hospital Yogyakarta and Dr. Kariadi General Hospital Semarang, Java Island,
Indonesia in the period January 2016 - March 2019. There were 113 patients
identiϐied, 27 patients using afatinib, and 86 patients using geϐitinib. Afatinib
had signiϐicantly superior progression-free survival (448days or 14.7months;
95% CI = 12-17.4 months; p = 0.002) compared to geϐitinib (344 days or 11.3
months; 95%CI = 8, 4-14.3months), however, overall survival of afatinib is no
better than geϐitinib (472 days or 15.5 months; 95% CI = 13.8-17.2 months vs
653 days or 21.4 months; 95% CI = 18-24.8 months) with a value of p = 0.302.
Afatinib has superior progression-free survival compared to geϐitinib, but not
overall survival as ϐirst-line therapy in NSCLC patients with EGFR mutations.
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INTRODUCTION

Lung cancer is a disease that has a high incidence
and death rate in the world. Indonesia, in 2018, the
highest lung cancer incidence rate inmen is 19.4 per
100,000 population, with an average death rate of
10.9 per 100,000 population (Bray et al., 2018).

Non-Small Cell Lung Cancer is the most common
type of lung cancer. About 85% of the NSCLC inci-
dence of lung cancer overall and 80% of NSCLC
cases are patients with advanced-stage (Stage IIIB
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/ IV) (Chouaid et al., 2014). Epidermal growth
factor receptor mutations (EGFR) are often found
in advanced NSCLC patients; there are 10-15% of
cases in western countries and up to 50% in Asian
countries (Shi et al., 2015). First-line therapy used
in the treatment of NSCLC with EGFR mutations
based on the National Comprehensive Cancer Net-
work (NCCN), namely the tyrosine kinase inhibitors
(TKIs) such as geϐitinib, erlotinib (ϐirst generation),
afatinib (second generation) (Ettinger et al., 2017).

Tyrosine Kinase Inhibitors in the ϐirst generation
have a mechanism of action that reversibly binds
and inhibits EGFR signals, whereas in the sec-
ond generation it can inhibit the family of ery-
throblastosis oncogene B (ErbB) which irreversibly
inhibits signals from all homo-dimers and hetero-
dimers of the ErbB family receptor (EGFR) / ErbB1,
HER2 / ErbB2, ErbB3 and ErbB4) (Chi et al., 2013;
Solca et al., 2012). TKIs groups such as geϐitinib
(ϐirst generation) and afatinib (second generation)
show a progression Free Survival (PFS) and Over-
all Survival (OS) that are superior to platinum-based
chemotherapy (Liang et al., 2014; Ellis et al., 2015).

One that can affect PFS and OS is patient charac-
teristics such as gender, smoking status, mutation
type, and comorbidities. Female sex, never smoking,
exon 21 (L858R), and deletion 19 are very respon-
sive to the TKIs group that leads to an increase in
PFS, whereas comorbidities can affect OS as ϐirst-
line therapy (Mitsudomi et al., 2010; Inoue et al.,
2013).

Several studies related to the efϐicacy of afatinib and
geϐitinib in the Lux-Lung 7 study and meta-analysis,
show that afatinib is superior to geϐitinib in both PFS
and OS, and quality life (Liang et al., 2014; Paz-Ares
et al., 2017; Park et al., 2016; Li, 2014; Sari et al.,
2019) and research related to effectiveness in daily
clinical practice seen retrospectively also shows that
PFS TKIs (geϐitinib and erlotinib) are superior to
other chemotherapy (Xu et al., 2016, 2017), how-
ever data regarding the effectiveness of geϐitinib and
afatinib speciϐically in daily clinical practice is still
limited, especially in Indonesia. The effectiveness
data can describe the results or performance of an
intervention (treatment) in daily clinical practice or
the real world, in contrast to the efϐicacy data that
illustrates the outcome or performance of interven-
tion in ideal conditions. Effectiveness data can also
be used to provide recommendations to policymak-
ers about whether or not a health technology is nec-
essary (Drummond et al., 2005). Need to do effec-
tiveness research related to the use of afatinib and
geϐitinib in NSCLC patients who have EGFR muta-
tions, which aims to provide an overview of the

effectiveness of afatinib and geϐitinib in daily clini-
cal practice as ϐirst-line therapy.

MATERIALS ANDMETHODS

Subject

This study was a retrospective observational study,
by looking at the medical records of NSCLC patients
with EGFR mutations using afatinib and geϐitinib
therapy at Dr. Sardjito General Hospital Yogyakarta
and Dr. Kariadi General Hospital Semarang, Java,
Indonesia in the January 2016 - March 2019 period.
The sample in this study was balanced between the
two groups based on age, gender, type of muta-
tion, comorbidities, and duration of treatment that
had previously fulϐilled the inclusion and exclusion
criteria. As for the inclusion criteria in this study
were patients aged 18 years who were both hos-
pitalized and outpatient who received geϐitinib and
afatinib as ϐirst-line therapy, as well as patients
with advanced stages (IIIB / IV), while exclusion
criteria were patients whose medical records were
incomplete, contraindications to treatment, ϐirst-
line treatment using platinum-based chemotherapy,
as well as patients who used afatinib and geϐitinib
for less than four weeks.

Data Collection and Analysis

Retrieval of patient data is done by reviewing the
patient’s medical record to see the effectiveness of
treatment therapy and patient characteristics (age,
gender, type of mutation, duration of treatment,
and comorbidities). The effectiveness measured is
Progress Free Survival/PFS (the time from being
diagnosed until the development of the severity
of the disease or recurrence is clinically proven
and imaging or cytology examination of tissue and
Overall Survival/OS (the time from being diagnosed
to death). Effectiveness was analyzed using the
Kaplan Meier test to obtain patient survival, and
using the Chi-Square test to see the distribution
of patient characteristics data, and Mann-Whitney
test, Kruskal-Wallis test, and ANNOVA test to see the
effect of patient characteristics on the effectiveness
of treatment therapy.

Ethical Considerations

This study has received ethical approval from
the Medical and Health Research Ethics Commit-
tee (MHREC) Faculty of Medicine, Gadjah Mada
University Indonesia, with reference number
KE/FK/0948/EC/ 2018 and the Health Research
Ethics Committee of Dr. Kariadi General Hospital
with number 033/E / KEPK -RSDK-2018.
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RESULTS AND DISCUSSION

113 NSCLC EGFR mutation patients met the inclu-
sion and exclusion criteria. On average, patients
affected byNSCLCEGFRmutations aged51-60 years
(38.9%), all of whom were advanced stage IIIB / IV
patients. The most common gender was patients
with a female (56.6%), while the male was 43.4%.
The most common type of mutation was exon 19
(56.6%), while the least was exon 18 (3.5%). The
most common comorbid based on Charlson Comor-
bidity Index (CCI) is a score of 1 (37.2%) such as
peptic ulcer disease, while the least with a score of
2 (28.3%) such as diabetes mellitus, peptic ulcer
disease, and hemiplegia. Regarding the duration
of treatment, the average length of treatment of
patients was highest at the duration of treatment
<90 days by 43.4%. There is no signiϐicant differ-
ence between the characteristics of patients using
afatinib and those using geϐitinib. This can be seen
from Table 1, showing that a signiϐicance value >
0.005 for age, gender, mutation, comorbidities, and
duration of treatment.

Of 113 patients, there were 86 NSCLC EGFR muta-
tion patientswhoused geϐitinib and27patientswho
used afatinib. The results of the study showed that
the Progression of Free Survival (PFS) afatinib was
better than geϐitinib; this can be seen in Figures 1
and 2. This is consistent with the LUX-Lung 7 phase
2B clinical trial research and a meta-analysis has
been found that afatinib has a longer PFS than geϐi-
tinib and is signiϐicantly (p <0.005) superior to geϐi-
tinib (11 months vs. 10.9 months) (Liang et al.,
2014) (Park et al., 2016) (Krawczyk et al., 2017;
Shen et al., 2017). Afatinib can irreversibly block
ErbB more effectively than reversible inhibition of
EGFR on geϐitinib in the treatment of NSCLC with
EGFR mutations. The mechanism of action of afa-
tinib, which is broader and irreversible, can result
in better tumor control to prolong the PFS of NSCLC
patients with EGFR mutations (Park et al., 2016; Xu
et al., 2017). However Overall Survival on afatinib
was not so better compared to geϐitinib and did not
differ signiϐicantly (P = 0.302). This can be seen in
Tables 2 and 3.

Based on Lux-Lung 7, research that has been
done shows that afatinib OS is better than geϐi-
tinib, although it is not signiϐicantly different (P>
0.2580) (Paz-Ares et al., 2017). The low value of
OS afatinib in this study is likely due to patients
who have less OS than geϐitinib. Besides, overall
survival can also be inϐluenced by the chemother-
apyused, disease progression, or tumor/cancer pro-
gression, and have a better prognosis with radio-

therapy (Warth et al., 2012).

Figure 1: Time of OS

Figure 2: Time of PFS

The progression of free survival in geϐitinib and afa-
tinib is not inϐluenced by age, gender, type of muta-
tion, or comorbid, but it is inϐluenced by the dura-
tion of treatment. This can be seen in Table 4. This
is consistent with research conducted by Otsuka et
al. There is no correlation between patient charac-
teristics with PFS and OS (Otsuka et al., 2015). Sim-
ilar to OS in afatinib, it is only affected by the length
of treatment. OS patients who get afatinib will be
longer than those who get geϐitinib, especially in
the subpopulation of patients with Deletion 19 and
Exon21 (Park et al., 2016), and geϐitinib is also inϐlu-
enced by the length of treatment and comorbidi-
ties. Comorbidity has the potential to reduce over-
all survival, progression-free survival, andmortality
compared to patients who do not have comorbidi-
ties (Dima et al., 2018; Chiang et al., 2002). This is
due to the lack of observation of the early symptoms
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Table 1: Patient Characteristics
Treatment Group

Total Afatinib Geϐitinib P.Value

Total n (%) 113 (100) 27 (24) 86 (76)
Age ,n (%)
< 50 years 25 (22,2) 7 (25,9) 18 (20,9) 0,117
51 - 60 years 44 (38,9) 6 (22,2) 38 (44,2)
> 60 years 44 (38,9) 14 (51,9) 30 (34,9)
Gender, n (%)
Man 49 (43,4) 11 (40,7) 38 (44,2) 0,753
Woman 64 (56,6) 16 (59,3) 48 (55,8)
Mutation, n (%)
Exon 18 4 (3,5) 1 (3,7) 3 (3,5) 0,514
Deletion 19 59 (52,2) 16 (59,3) 43 (50)
Exon 20/T790M 5 (4,4) 0 (0) 5 (5,8)
Exon 21/L858R 29 (25,7) 8 (29,6) 21 (24,4)
Others 16 (14,2) 2 (7,4) 14 (16,3)
Comorbid, n (%)
1 42 (37,2) 7 (26) 35 (40,7) 0,207
2 32 (28,3) 11 (40,7) 21 (24,4)
> 2 39 (34,5) 9 (33,3) 30 (34,9)
Duration of Treat-
ment
< 90 days 49 (43,4) 14 (51,9) 35 (40,7) 0,204
91 - 180 days 16 (14,2) 3 (11,1) 13 (15,1)
181 - 270 days 11 (9,7) 6 (22,2) 5 (5,8)
271 - 360 days 15 (13,2) 2 (7,4) 13 (15,1)
361 - 450 days 5 (4,4) 1 (3,7) 4 (4,7)
451 – 540 days 7 (6,2) 1 (3,7) 6 (6,9)
541 - 630 days 3 (2,7) 0 (0) 3 (3,5)
631 - 720 days 4 (3,5) 0 (0) 4 (4,7)
> 721 days 3 (2,7) 0 (0) 3 (3,5)

Table 2: Average PFS Afatinib compared to Geϐitinib
Intervensi Total (N) Event of PFS n(%) Mean PFS

Estimate SE 95% Cl Sig
Lower
Basic

Upper Bound

Gefenitib 86 46 (53,5) 344,071 45,732 254,358 433,785 0,002
Afanitib 27 2 (7,4) 447,705 41,115 367,19 528,290

Table 3: Average OS Afatinib compared to Geϐitinib
Intervensi Total (N) Event of OS n(%) Mean OS

Estimate SE 95% Cl Sig
Lower Basic Upper Bound

Gefenitib 86 20 (23,3) 652,508 51,585 551,404 753,613 0,302
Afanitib 27 2 (7,4) 472,2 26,291 420,671 523,729
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Table 4: Patients’ Characteristic According to PFS and OS
Characteristic Progression-Free Survival (PFS) Overall Survival (OS)

Afanitib
(n=27)

Geϐinitib
(n=86)

Afanitib (n=27) Geϐinitib
(n=86)

P. Value P. Value P. Value P. Value

Characteristic Progression-Free Survival (PFS) Overall Survival (OS)
Afanitib
(n=27)

Geϐinitib
(n=86)

Afanitib (n=27) Geϐinitib
(n=86)

P. Value P. Value P. Value P. Value
Age (year) a,c

<50
51-60
>60

0,365 0,284 0,371 0,520

Gender b

Man
Woman

0,294 0,879 0,294 0,636

Mutation a

Exon 18
Deletion 19
Exon 20/T790M
Exon 21/L858R
Others

0,098 0,124 0,084 0,350

Comorbid a,c

1
2
>2

0,988 0,111 0,965 0,017

Duration of Treat-
ment a

<90 Days
90-180 Days
181-270 Days
271-360 Days
361-450 Days
451-540 Days
541-630 Days
631-720 Days
>721 Days

0,000 0,000 0,000 0,000

a: Kruskal – Wallis Test
b: Mann – Whitney Test
c: Annova Test

of the disease that can be observed at an early stage,
whereas on average in lung cancer patients are often
diagnosed at an advanced stage whose treatment
is limited so that it impacts on the patient’s sur-
vival rate (Chiang et al., 2002; Chang et al., 2015).
Comorbidity can also disguise the symptoms of can-
cer, which can cause delays in diagnosis but can
also inϐluence the choice of treatment, which indi-
rectly prevents patients from receiving aggressive
lung cancer treatment (Iachina et al., 2014) But for
the type of mutation and gender, based on previous
research, shows that mutations can affect the effec-

tiveness of afatinib and geϐitinib. atients with Exon
/ Del 19 mutations, showed an average afatinib OS
better than geϐitinib (30.7 months vs. 26.4 months),
and in patients with L858R / Exon 21 mutations
(25.0 vs 21.2 months), and in patients with female
sex are also very responsive to the TKIs group that
leads to an increase in PFS (Mitsudomi et al., 2010;
Vyas et al., 2017), however, the results of this study
do not have the effect of mutations in PFS or OS.

Weaknesses in this study are the limitations in the
number of samples so that it might affect gener-
alization. Besides, the effectiveness measured in
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the study is coprimary endpoint (PFS and OS) with-
out looking at the secondary endpoint (objective
response rate and symptom reduction).

CONCLUSIONS

Afatinib has progression-free survival that is supe-
rior to geϐitinib, but not to overall survival as ϐirst-
line therapy inNSCLCpatientswithEGFRmutations.
Conϐlict of Interest
The author declares that there is no conϐlict of inter-
est.

REFERENCES

Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R. L.,
Torre, L. A., Jemal, A. 2018. Global cancer statistics
2018: GLOBOCANestimates of incidence andmor-
tality worldwide for 36 cancers in 185 countries.
CA: A Cancer Journal for Clinicians, 68(6):394–424.

Chang, J. S., Chen, L. T., Shan, Y. S., Lin, S. F., Hsiao,
S. Y., Tsai, C. R., Tsai, H. J. 2015. Comprehensive
Analysis of the Incidence and Survival Patterns of
Lung Cancer by Histologies, Including Rare Sub-
types. the Era of Molecular Medicine and Targeted
Therapy, 94.

Chi, A., Remick, S., Tse, W. 2013. EGFR inhibition in
non-small cell lung cancer: current evidence and
future directions. Biomarker Research, 1(1).

Chiang, C. J., Lo, W. C., Yang, Y. W., You, S. L., Chen,
C. J., Lai, M. S. 2002. Incidence and survival of adult
cancer patients in Taiwan. Journal of the Formosan
Medical Association, 115(12):1076–1088.

Chouaid, C., Dujon, C., Do, P., Monnet, I., Madroszyk,
A., Caer, H. L., Vergnenegre, A. 2014. Feasibility
and clinical impact of re-biopsy in advanced non-
small-cell lung cancer: A prospective multicenter
study in a real-world setting (GFPC study 12-01).
Lung Cancer, 86(2):170–173.

Dima, S., Chen, K. H., Wang, K. J., Wang, K. M., Teng,
N. C. 2018. Effect of Comorbidity on Lung Can-
cer Diagnosis Timing andMortality: A Nationwide
Population-Based Cohort Study in Taiwan. BioMed
Research International, pages 1–9.

Drummond, M. E., Sculpher, M. J., Torrance, G. W.,
O’brien, G. L., Stoddart, B. J. 2005. Methods for the
economic evaluation of health care programmes.
Journal of Epidemiology and Community Health,
60(9):822–823. 3rd ed.

Ellis, P. M., Coakley, N., Feld, R., Kuruvilla, S., Ung,
Y. C. 2015. Use of the epidermal growth fac-
tor receptor inhibitors geϐitinib, erlotinib, afatinib,
dacomitinib, and icotinib in the treatment of non-
small-cell lung cancer: a systematic review. Cur-

rent Oncology, 22(3):183–183.
Ettinger, D. S., Govindan, R., Martins, R. 2017. Non-
Small Cell Lung Cancer. NCCN Clinical Practice
Guidelines in Oncology, 15.

Iachina, M., Green, A., Jakobsen, E. 2014. The direct
and indirect impact of comorbidity on the survival
of patients with non-small cell lung cancer: a com-
bination of survival, staging, and resection mod-
els with missing measurements in covariates. BMJ
Open, 4(2).

Inoue, A., Kobayashi, K., Maemondo, M., Sugawara,
S., Oizumi, S., Isobe, H., Nukiwa, T. 2013. Updated
overall survival results from a randomized phase
III trial comparing geϐitinib with carboplatin-
paclitaxel for chemo-naïve non-small cell lung can-
cer with sensitive EGFR gene mutations (NEJ002).
Annals of Oncology, 24(1):54–59.

Krawczyk, P., Kowalski, D. M., Ramlau, R., Kalinka-
Warzocha, E., Winiarczyk, K., Stencel, K., Krza-
kowski, M. 2017. Comparison of the effectiveness
of erlotinib, geϐitinib, and afatinib for treatment of
non-small cell lung cancer in patients with com-
mon and rare EGFR genemutations. Oncology Let-
ters, 13(6):4433–4444.

Li, H. 2014. Efϐicacy of EGFR Tyrosine Kinase
Inhibitors in Non-Small-Cell Lung Cancer Patients
with/without EGFR-Mutation: Evidence Based on
Recent Phase III Randomized Trials. Med. Sci.
Monit, 20:2666–2676.

Liang, W., Wu, X., Fang, W., Zhao, Y., Yang, Y.,
Hu, Z., Zhang, L. 2014. Network Meta-Analysis
of Erlotinib, Geϐitinib, Afatinib, and Icotinib in
Patients with Advanced Non-Small-Cell Lung Can-
cer Harboring EGFR Mutations. PLoS ONE, 9(2).

Mitsudomi, T., Morita, S., Yatabe, Y., Negoro, S.,
Okamoto, I., Tsurutani, J., Fukuoka, M. 2010. Geϐi-
tinib versus cisplatin plus docetaxel in patients
with non-small-cell lung cancer harboring muta-
tions of the epidermal growth factor receptor
(WJTOG3405): an open-label, randomized phase
3 trial. The Lancet Oncology, 11(2):121–128.

Otsuka, T., Mori, M., Yano, Y., Uchida, J., Nishino, K.,
Kaji, R., Yokota, S. 2015. Effectiveness of Tyrosine
Kinase Inhibitors in Japanese Patients with Non-
small Cell Lung Cancer Harboring Minor Epider-
mal Growth Factor Receptor Mutations: Results
from a Multicenter Retrospective Study (HAN-
SHIN Oncology Group 0212). Anticancer Research,
35:3885–3891.

Park, K., Tan, E. H., Byrne, K., Zhang, L., Boyer, M.,
Mok, T., Hirsh, V., Yang, J. C. H., Lee, K. H., Lu, S.,
Shi, Y., Kim, S. W., Laskin, J., Kim, D. W., Arvis, C. D.,
Kölbeck, K., Laurie, S. A., Tsai, C. M., Shahidi, M.,

© International Journal of Research in Pharmaceutical Sciences 3521



Tri Murti Andayani et al., Int. J. Res. Pharm. Sci., 10(4), 3516-3522

Kim, M., Massey, D., Zazulina, V. 2016. Afatinib
versus geϐitinib as ϐirst-line treatment of patients
with EGFR mutation-positive non-small-cell lung
cancer. Lancet Oncology, 7:577–589. LUX-Lung.

Paz-Ares, L., Tan, E. H., Byrne, K., Zhang, L., Hirsh, V.,
Boyer, M., Park, K. 2017. Afatinib versus geϐitinib
in patients with EGFRmutation-positive advanced
non-small-cell lung cancer: overall survival data
from the phase IIb LUX-Lung 7 trial. Annals of
Oncology, 28(2):270–277.

Sari, S., Andayani, T., Endarti, D., Widayati, K. 2019.
Health-related quality of life in non-small cell lung
cancer (NSCLC) patients with epidermal growth
factor receptor (EGFR) mutation with tyrosine
kinase inhibitors treatment: a systematic review.
Int. J. Res. Pharm. Sci, 10(4):2898–2906.

Shen, Y. C., Tseng, G. C., Tu, C. Y., Chen, W. C., Liao,
W. C., Chen, W. C., Hsia, T. C. 2017. Comparing
the effects of afatinib with geϐitinib or Erlotinib
in patients with advanced-stage lung adenocarci-
noma harboring non-classical epidermal growth
factor receptor mutations. Lung Cancer, 110:56–
62.

Shi, Y., Li, J., Zhang, S., Wang, M., Yang, S., Li, N., Han,
X. 2015. Molecular Epidemiology of EGFR Muta-
tions in Asian Patients with Advanced Non-Small-
Cell Lung Cancer of Adenocarcinoma Histology -
Mainland China Subset Analysis of the PIONEER
study. PLOS ONE, 10(11).

Solca, F., Dahl, G., Zoephel, A., Bader, G., Sanderson,
M., Klein, C., Adolf, G. R. 2012. Target Binding
Properties and Cellular Activity of Afatinib (BIBW
2992), an Irreversible ErbB Family Blocker. Jour-
nal of Pharmacology and Experimental Therapeu-
tics, 343(2):342–350.

Vyas, P., Dudek, M., Gtazewski, T. 2017. A Case
Study and Literature Review: Adenocarcinoma of
the Lung. Cancer Therapy & Oncology, 3(5).

Warth, A., Muley, T., Meister, M., Stenzinger, A.,
Thomas, M., Schirmacher, P., Weichert, W. 2012.
The Novel Histologic International Association
for the Study of Lung Cancer/American Thoracic
Society/European Respiratory Society Classiϐica-
tion System of Lung Adenocarcinoma Is a Stage-
Independent Predictor of Survival. Journal of Clin-
ical Oncology, 30(13):1438–1446.

Xu, J., Jin, B., Chu, T., Dong, X., Yang, H., Zhang, Y., Wu,
D., Lou, Y., Zhang, X., Wang, H., Han, B. 2016. The
EGFR tyrosine kinase inhibitors as second-line
therapy for EGFR wild-type non-small-cell lung
cancer: A real-world study in the people’s Repub-
lic of China. OncoTargets and Therapy, 96:87–92.

Xu, J., Liu, X., Yang, S., Zhang, X., Shi, Y. 2017. Apa-

tinib plus icotinib in treating advanced non-small
cell lung cancer after icotinib treatment failure: a
retrospective study. OncoTargets Ther, 10:4989–
4995.

3522 © International Journal of Research in Pharmaceutical Sciences


	Introduction
	Materials and Methods
	Results and Discussion
	Conclusions

