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Abstract
BACKGROUND
Central nervous system (CNS) metastases are a catastrophic complication of non-
small cell lung cancer (NSCLC), including brain and leptomeningeal
carcinomatosis, and are always accompanied by a poor prognosis. Despite the
continuous development of existing treatments, the therapy of CNS metastases
remains challenging.

CASE SUMMARY
We report a patient who was definitively diagnosed with brain and
leptomeningeal metastases from NSCLC with a targeted mutation in epidermal
growth factor receptor (EGFR). A standard dosage of icotinib (125 mg three times
daily) was implemented but ineffective. CNS lesions developed despite stable
systemic control, so pulsatile icotinib (1125 mg every 3 d) was administered. This
new strategy for administration has lasted 25 mo so far, and resulted in complete
remission of neurological symptoms, almost vanished lesions, and longer
survival with no notable side effects.

CONCLUSION
This is the first successful example of pulsatile icotinib for treating isolated CNS
progression from EGFR mutation-positive NSCLC, providing a new alternative
for the local treatment of CNS metastases.

Key words: Non-small cell lung cancer; Central nervous system metastases; EGFR
mutation; Pulsatile icotinib; Case report

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.
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non-small cell lung cancer (NSCLC) and always accompanied by a poor prognosis. We
report a patient who was diagnosed with CNS metastases from NSCLC with a targeted
mutation in epidermal growth factor receptor. A standard dosage of icotinib (125 mg
three times daily) was implemented but ineffective. So pulsatile icotinib (1125 mg every
3 d) was administered. This new strategy for administration resulted in complete
remission of neurological symptoms, almost vanished lesions, and longer survival
without notable side effects, providing a new alternative for the treatment of CNS
metastases.

Citation: Li HY, Xie Y, Yu TT, Lin YJ, Yin ZY. Durable response to pulsatile icotinib for
central nervous system metastases from EGFR-mutated non-small cell lung cancer: A case
report. World J Clin Cases 2020; 8(2): 370-376
URL: https://www.wjgnet.com/2307-8960/full/v8/i2/370.htm
DOI: https://dx.doi.org/10.12998/wjcc.v8.i2.370

INTRODUCTION
Central nervous system (CNS) metastases are a catastrophic complication of non-
small cell lung cancer (NSCLC), including brain and leptomeningeal carcinomatosis.
The incidence of  brain metastases  (BM) is  10%-40% in NSCLC patients,  and the
median  overall  survival  (OS)  time  is  estimated  to  be  7  mo[1,2].  Leptomeningeal
metastases (LM) are relatively rare, with an approximate incidence of 3%–5% among
patients with NSCLC, but always imply a poor prognosis, with a median OS of only 3
mo[3,4].

The main treatment options for CNS metastases include tyrosine kinase inhibitors
(TKIs),  systemic  chemotherapy,  whole-brain  radiotherapy  (WBRT),  intrathecal
chemotherapy, and combined therapies. For epidermal growth factor receptor (EGFR)
mutation-positive patients, TKIs are a standard treatment and have a high response
rate.  Icotinib  hydrochloride,  a  highly  specific  EGFR-TKI,  has  shown  reliable
antitumour activity and has been approved as the firstline choice in advanced EGFR+
NSCLC patients by the State Food and Drug Administration of China[5,6]. Herein, we
report the first case of a patient with CNS metastases from EGFR-mutant NSCLC who
benefited from “pulsatile” administration of high-dose icotinib after the invalidity of
standard daily dosage.

CASE PRESENTATION

Chief complaints
A 68-year-old Asian male non-smoker presented with paroxysmal cough in December
2014.

History of present illness
He had no history of fever, hemoptysis, or weight loss.

History of past illness
He had no history of surgery, chronic diseases, or allergies.

Personal and family history
He had no smoking or drinking history. There was no specific family history of cancer
or cancer related disease.

Physical examination upon admission
Physical examination was basically normal.

Laboratory examinations
Carcinoembryonic  antigen level  was  12.5  ng/mL (0-10  ng/mL),  neuron-specific
enolase was 15.9 ng/mL (0-16.3 ng/mL), and cytokeratin 19 fragment (CYFRA21-1)
was 15.5 ng/mL (0-3.3 ng/mL).

Imaging examinations
Chest computed tomography (CT) showed a space-occupying lesion in the right
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upper lobe of the lung.

FINAL DIAGNOSIS
Lung cancer.

TREATMENT
Radical surgery by video-assisted thoracoscopic surgery (VATS) was carried out in
January 2015. The clinical stage was pT2N2M0 IIIA according to the postsurgical
pathology. Adjuvant chemotherapy with pemetrexed and oxaliplatin was applied for
six cycles. The disease was controlled for over a year until August 2016, when the
patient  showed  symptoms  of  headaches,  nausea,  and  vomiting.  The  brain  and
leptomeningeal metastases were diagnosed by magnetic resonance imaging (MRI)
(Figure 1). EGFR testing revealed an exon 21 L858R point mutation. Icotinib 125 mg
(three times daily) was administered orally, which decreased the CEA levels, relieved
neurological symptoms, and stabilized the disease for 12 mo. However, a repeat MRI
scan revealed enlarged brain  lesions  in  August  2017  (Figure  2).  After  obtaining
written informed consent, icotinib was adjusted to 1125 mg every 3 d.

OUTCOME AND FOLLOW-UP
The  patient  tolerated  this  treatment  well,  and  the  clinical  symptoms of  nausea,
vomiting, and headaches were gradually alleviated. The value of his CEA remained in
the normal range, and MRI findings exhibited significantly shrunken CNS lesions
(Figure 3) without any notable side effects during treatment. At the last follow-up in
September 2019,  a repeat MRI scan of the brain revealed further reduced lesions
(Figure 4).

DISCUSSION
At present, it is generally recognized that EGFR-TKIs are a standard first-line therapy
for NSCLC patients  with targeted EGFR  mutations,  and they could significantly
prolong the survival time[7]. New-generation TKIs, such as osimertinib, have better
CNS permeability and control rates[8]. However, the therapy of CNS (brain and/or
leptomeningeal) metastases from NSCLC is still challenging.

The main reason for progressive systemic disease in patients treated with TKIs is
acquired TKI resistance, such as the T790M mutation, which is detected in two-thirds
of all TKI tumour samples[9]. It is worth noting that there is different expression of the
T790M mutation in the CNS and extra-CNS sites. Some studies have shown that the
T790M mutation rate is lower in intracranial lesions than in extracranial lesions[10,11].
Therefore,  it  appears  that  the  cause  of  CNS  progression  is  different  from  the
mechanisms of systemic progression.

Due to the restriction of the blood brain barrier (BBB), generations of TKIs have
shown limited clinical efficacy within the CNS, especially in non-selected patients.
Pharmacologic studies suggest that the cerebrospinal fluid (CSF) concentrations are
higher in patients with CNS tumours than those in normal primates because of the
disruption of the BBB caused by brain metastasis[12]. Antitumour drugs still cannot
reach sufficient drug concentrations in the brain parenchyma for BM or in CSF for
LM. Thus, improving the penetration into the protected space is considered the key
for successful CNS metastasis treatment.

Icotinib  hydrochloride  is  the  first  small-molecule  EGFR-TKI  exploited  by  the
Chinese company[5,6]. The phase 4 ICOGEN trial has confirmed the efficacy and safety
of icotinib in patients with advanced NSCLC. In EGFR-mutated patients, the objective
response rate (ORR) and disease control rate (DCR) were 49.2% (327/665) and 92.3%
(614/655), respectively[13]. Another two studies showed that in patients with advanced
EGFR+ NSCLC, progression-free survival (PFS) associated with icotinib was longer
than that with gefitinib and cisplatin/pemetrexed plus pemetrexed maintenance
therapy[14,15].  In  addition,  icotinib  showed  positive  efficacy  in  the  patients  with
acquired EGFR Leu792H mutation after becoming resistant to the third-generation
TKIs[16].  For CNS disease treatment, some studies have indicated that icotinib has
definite efficacy and could provide survival benefits[17,18]. A phase 3 trial (BRAIN) was
conducted to compare the antitumour activity between icotinib and WBRT in patients
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Figure 1

Figure 1  Baseline axial (A and B) and sagittal (C) T1w C+ craniocerebral magnetic resonance imaging showed the central nervous system metastases in
the right frontal lobe (brain metastases and leptomeningeal metastases) and left cerebellar hemisphere (brain metastases) (white arrows).

with multiple CNS metastases from EGFR-mutant NSCLC. The median intracranial
PFS of the icotinib group (10.0 mo) was much longer than that of the WBRT group (4.8
mo)[19].  Furthermore, the combined treatment of icotinib and WBRT could further
prolong the survival of the patients without increasing the occurrence of toxicity[20,21].
However, drug resistance inevitably develops after 6-12 mo of treatment[22,23]. A new
therapeutic strategy is desperately in demand to overcome resistance.

Pulsatile administration, applying a high dose of medicine in a short time, has been
effective  for  patients  with  TKI  secondary  drug  resistance[24,25].  Several  studies
demonstrated that pulsatile  erlotinib had a proven impact on CNS metastasis  in
EGFR+ patients,  with  a  median PFS of  2.7  mo,  but  median OS had no apparent
difference from that of patients treated with standard-dose erlotinib[25-27]. Liu et al[28]

reported that higher-dose icotinib has good tolerability, practicability of long-period
treatment, remarkable antitumour activity, and a favourable pharmacological profile.
The present case obtained stable clinical remission for 12 mo with a standard dosage
of icotinib (125 mg three times daily). Then, CNS lesions developed despite stable
systemic control.  He could not afford to try other expensive TKI. Thus, after full
consultation with the patient, off-label pulsatile icotinib (1125 mg every 3 d) was
administered. Until now, this new usage has lasted 25 mo and achieved a complete
remission of neurological symptoms and almost vanished lesions without notable side
effects.

This new mode for administration has the advantage that drug concentration in
CSF and blood accumulates rapidly and effectively, which ensures adequate CSF
penetration and better antitumour activity. When systemic disease is steady, pulsatile
icotinib  at  an  increased  dose  could  overcome  the  drug  resistance  and  is  worth
considering for isolated CNS progression.

CONCLUSION
In summary, pulsatile high-dose icotinib was well-tolerated, and achieved durable
symptomatic remission, reduced CEA levels, and almost vanished lesions in this case.
More clinical cases and further prospective studies are warranted to assess its safety
and validity for treating CNS metastases from refractory EGFR-mutant NSCLC.
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Figure 2

Figure 2  Repeat axial (A and B) and sagittal (C) T1w C+ craniocerebral magnetic resonance imaging in August 2017 showed significantly enlarged lesions
(white arrows).

Figure 3

Figure 3  Repeat axial (A and B) and sagittal (C) T1w C+ craniocerebral magnetic resonance imaging in May 2018 showed distinctly shrunken lesions
(white arrows).

Figure 4

Figure 4  Repeat axial (A and B) and sagittal (C) repeat T1w C+ craniocerebral magnetic resonance imaging in September 2019 showed almost vanished
lesions (white arrows).

REFERENCES
1 Sperduto PW, Kased N, Roberge D, Xu Z, Shanley R, Luo X, Sneed PK, Chao ST, Weil RJ, Suh J, Bhatt

A, Jensen AW, Brown PD, Shih HA, Kirkpatrick J, Gaspar LE, Fiveash JB, Chiang V, Knisely JP,
Sperduto CM, Lin N, Mehta M. Summary report on the graded prognostic assessment: an accurate and
facile diagnosis-specific tool to estimate survival for patients with brain metastases. J Clin Oncol 2012; 30:
419-425 [PMID: 22203767 DOI: 10.1200/JCO.2011.38.0527]

2 Goncalves PH, Peterson SL, Vigneau FD, Shore RD, Quarshie WO, Islam K, Schwartz AG, Wozniak AJ,
Gadgeel SM. Risk of brain metastases in patients with nonmetastatic lung cancer: Analysis of the
Metropolitan Detroit Surveillance, Epidemiology, and End Results (SEER) data. Cancer 2016; 122: 1921-
1927 [PMID: 27062154 DOI: 10.1002/cncr.30000]

3 Remon J, Le Rhun E, Besse B. Leptomeningeal carcinomatosis in non-small cell lung cancer patients: A

WJCC https://www.wjgnet.com January 26, 2020 Volume 8 Issue 2

Li HY et al. Response to pulsatile icotinib for NSCLC

374

http://www.ncbi.nlm.nih.gov/pubmed/22203767
https://dx.doi.org/10.1200/JCO.2011.38.0527
http://www.ncbi.nlm.nih.gov/pubmed/27062154
https://dx.doi.org/10.1002/cncr.30000


continuing challenge in the personalized treatment era. Cancer Treat Rev 2017; 53: 128-137 [PMID:
28110254 DOI: 10.1016/j.ctrv.2016.12.006]

4 Li YS, Jiang BY, Yang JJ, Tu HY, Zhou Q, Guo WB, Yan HH, Wu YL. Leptomeningeal Metastases in
Patients with NSCLC with EGFR Mutations. J Thorac Oncol 2016; 11: 1962-1969 [PMID: 27539328
DOI: 10.1016/j.jtho.2016.06.029]

5 Tan F, Shen X, Wang D, Xie G, Zhang X, Ding L, Hu Y, He W, Wang Y, Wang Y. Icotinib (BPI-2009H),
a novel EGFR tyrosine kinase inhibitor, displays potent efficacy in preclinical studies. Lung Cancer 2012;
76: 177-182 [PMID: 22112293 DOI: 10.1016/j.lungcan.2011.10.023]

6 Shi Y, Sun Y, Yu J, Ding C, Wang Z, Wang C, Wang D, Wang C, Wang Z, Wang M, Zhi X, Lu Y, Feng
J, Liu Y, Liu X, Liu W, Wu G, Li X, Li K, Li E, Li W, Chen G, Chen Z, Yu P, Wu N, Wu M, Xiao W,
Zhang L, Zhang Y, Zhang S, Yang S, Song X, Lin D, Luo R, Shan L, Zhou C, Zhou Z, Zhao Q, Hu C, Hu
Y, Guo Q, Chang J, Huang C, Zeng X, Han B, Han X, Jia B, Han Y, Huang Y. China experts consensus on
the diagnosis and treatment of advanced stage primary lung cancer (2016 version). Asia Pac J Clin Oncol
2017; 13: 87-103 [PMID: 28134505 DOI: 10.1111/ajco.12608]

7 Reckamp KL. Targeted Therapy for Patients With Metastatic Non-Small Cell Lung Cancer. J Natl Compr
Canc Netw 2018; 16: 601-604 [PMID: 29784736 DOI: 10.6004/jnccn.2018.0046]

8 Ballard P, Yates JW, Yang Z, Kim DW, Yang JC, Cantarini M, Pickup K, Jordan A, Hickey M, Grist M,
Box M, Johnström P, Varnäs K, Malmquist J, Thress KS, Jänne PA, Cross D. Preclinical Comparison of
Osimertinib with Other EGFR-TKIs in EGFR-Mutant NSCLC Brain Metastases Models, and Early
Evidence of Clinical Brain Metastases Activity. Clin Cancer Res 2016; 22: 5130-5140 [PMID: 27435396
DOI: 10.1158/1078-0432.CCR-16-0399]

9 Su KY, Chen HY, Li KC, Kuo ML, Yang JC, Chan WK, Ho BC, Chang GC, Shih JY, Yu SL, Yang PC.
Pretreatment epidermal growth factor receptor (EGFR) T790M mutation predicts shorter EGFR tyrosine
kinase inhibitor response duration in patients with non-small-cell lung cancer. J Clin Oncol 2012; 30: 433-
440 [PMID: 22215752 DOI: 10.1200/JCO.2011.38.3224]

10 Nanjo S, Arai S, Wang W, Takeuchi S, Yamada T, Hata A, Katakami N, Okada Y, Yano S. MET Copy
Number Gain Is Associated with Gefitinib Resistance in Leptomeningeal Carcinomatosis of EGFR-mutant
Lung Cancer. Mol Cancer Ther 2017; 16: 506-515 [PMID: 28138027 DOI:
10.1158/1535-7163.MCT-16-0522]

11 Balak MN, Gong Y, Riely GJ, Somwar R, Li AR, Zakowski MF, Chiang A, Yang G, Ouerfelli O, Kris
MG, Ladanyi M, Miller VA, Pao W. Novel D761Y and common secondary T790M mutations in
epidermal growth factor receptor-mutant lung adenocarcinomas with acquired resistance to kinase
inhibitors. Clin Cancer Res 2006; 12: 6494-6501 [PMID: 17085664 DOI:
10.1158/1078-0432.CCR-06-1570]

12 Meany HJ, Fox E, McCully C, Tucker C, Balis FM. The plasma and cerebrospinal fluid pharmacokinetics
of erlotinib and its active metabolite (OSI-420) after intravenous administration of erlotinib in non-human
primates. Cancer Chemother Pharmacol 2008; 62: 387-392 [PMID: 17932674 DOI:
10.1007/s00280-007-0616-3]

13 Hu X, Han B, Gu A, Zhang Y, Jiao SC, Wang CL, He J, Jia X, Zhang L, Peng J, Wu M, Ying K, Wang J,
Ma K, Zhang S, You C, Tan F, Wang Y, Ding L, Sun Y. A single-arm, multicenter, safety-monitoring,
phase IV study of icotinib in treating advanced non-small cell lung cancer (NSCLC). Lung Cancer 2014;
86: 207-212 [PMID: 25261231 DOI: 10.1016/j.lungcan.2014.08.014]

14 Shi Y, Zhang L, Liu X, Zhou C, Zhang L, Zhang S, Wang D, Li Q, Qin S, Hu C, Zhang Y, Chen J, Cheng
Y, Feng J, Zhang H, Song Y, Wu YL, Xu N, Zhou J, Luo R, Bai C, Jin Y, Liu W, Wei Z, Tan F, Wang Y,
Ding L, Dai H, Jiao S, Wang J, Liang L, Zhang W, Sun Y. Icotinib versus gefitinib in previously treated
advanced non-small-cell lung cancer (ICOGEN): a randomised, double-blind phase 3 non-inferiority trial.
Lancet Oncol 2013; 14: 953-961 [PMID: 23948351 DOI: 10.1016/S1470-2045(13)70355-3]

15 Shi YK, Wang L, Han BH, Li W, Yu P, Liu YP, Ding CM, Song X, Ma ZY, Ren XL, Feng JF, Zhang HL,
Chen GY, Han XH, Wu N, Yao C, Song Y, Zhang SC, Song W, Liu XQ, Zhao SJ, Lin YC, Ye XQ, Li K,
Shu YQ, Ding LM, Tan FL, Sun Y. First-line icotinib versus cisplatin/pemetrexed plus pemetrexed
maintenance therapy for patients with advanced EGFR mutation-positive lung adenocarcinoma
(CONVINCE): a phase 3, open-label, randomized study. Ann Oncol 2017; 28: 2443-2450 [PMID:
28945850 DOI: 10.1093/annonc/mdx359]

16 Wang J, Chen J. Positive response to Icotinib in metastatic lung adenocarcinoma with acquiring EGFR
Leu792H mutation after AZD9291 treatment: a case report. BMC Cancer 2019; 19: 131 [PMID: 30736738
DOI: 10.1186/s12885-019-5352-7]

17 Zhou L, He J, Xiong W, Liu Y, Xiang J, Yu Q, Liang M, Zhou X, Ding Z, Huang M, Ren L, Zhu J, Li L,
Hou M, Ding L, Tan F, Lu Y. Impact of whole brain radiation therapy on CSF penetration ability of
Icotinib in EGFR-mutated non-small cell lung cancer patients with brain metastases: Results of phase I
dose-escalation study. Lung Cancer 2016; 96: 93-100 [PMID: 27133757 DOI:
10.1016/j.lungcan.2016.04.003]

18 Fan Y, Huang Z, Fang L, Miao L, Gong L, Yu H, Yang H, Lei T, Mao W. A phase II study of icotinib and
whole-brain radiotherapy in Chinese patients with brain metastases from non-small cell lung cancer.
Cancer Chemother Pharmacol 2015; 76: 517-523 [PMID: 26148750 DOI: 10.1007/s00280-015-2760-5]

19 Yang JJ, Zhou C, Huang Y, Feng J, Lu S, Song Y, Huang C, Wu G, Zhang L, Cheng Y, Hu C, Chen G,
Zhang L, Liu X, Yan HH, Tan FL, Zhong W, Wu YL. Icotinib versus whole-brain irradiation in patients
with EGFR-mutant non-small-cell lung cancer and multiple brain metastases (BRAIN): a multicentre,
phase 3, open-label, parallel, randomised controlled trial. Lancet Respir Med 2017; 5: 707-716 [PMID:
28734822 DOI: 10.1016/S2213-2600(17)30262-X]

20 Jiang AY, Zhang J, Luo HL, Gao F, Lv YF. Icotinib and whole-brain radiotherapy for the treatment in
patients with brain metastases from EGFR-mutant nonsmall cell lung cancer: A retrospective study.
Medicine (Baltimore) 2018; 97: e0312 [PMID: 29642161 DOI: 10.1097/MD.0000000000010312]

21 Fan Y, Xu Y, Gong L, Fang L, Lu H, Qin J, Han N, Xie F, Qiu G, Huang Z. Effects of icotinib with and
without radiation therapy on patients with EGFR mutant non-small cell lung cancer and brain metastases.
Sci Rep 2017; 7: 45193 [PMID: 28332624 DOI: 10.1038/srep45193]

22 Jackman D, Pao W, Riely GJ, Engelman JA, Kris MG, Jänne PA, Lynch T, Johnson BE, Miller VA.
Clinical definition of acquired resistance to epidermal growth factor receptor tyrosine kinase inhibitors in
non-small-cell lung cancer. J Clin Oncol 2010; 28: 357-360 [PMID: 19949011 DOI:
10.1200/JCO.2009.24.7049]

23 Guan YS, He Q, Li M. Icotinib: activity and clinical application in Chinese patients with lung cancer.
Expert Opin Pharmacother 2014; 15: 717-728 [PMID: 24588695 DOI: 10.1517/14656566.2014.890183]

WJCC https://www.wjgnet.com January 26, 2020 Volume 8 Issue 2

Li HY et al. Response to pulsatile icotinib for NSCLC

375

http://www.ncbi.nlm.nih.gov/pubmed/28110254
https://dx.doi.org/10.1016/j.ctrv.2016.12.006
http://www.ncbi.nlm.nih.gov/pubmed/27539328
https://dx.doi.org/10.1016/j.jtho.2016.06.029
http://www.ncbi.nlm.nih.gov/pubmed/22112293
https://dx.doi.org/10.1016/j.lungcan.2011.10.023
http://www.ncbi.nlm.nih.gov/pubmed/28134505
https://dx.doi.org/10.1111/ajco.12608
http://www.ncbi.nlm.nih.gov/pubmed/29784736
https://dx.doi.org/10.6004/jnccn.2018.0046
http://www.ncbi.nlm.nih.gov/pubmed/27435396
https://dx.doi.org/10.1158/1078-0432.CCR-16-0399
http://www.ncbi.nlm.nih.gov/pubmed/22215752
https://dx.doi.org/10.1200/JCO.2011.38.3224
http://www.ncbi.nlm.nih.gov/pubmed/28138027
https://dx.doi.org/10.1158/1535-7163.MCT-16-0522
http://www.ncbi.nlm.nih.gov/pubmed/17085664
https://dx.doi.org/10.1158/1078-0432.CCR-06-1570
http://www.ncbi.nlm.nih.gov/pubmed/17932674
https://dx.doi.org/10.1007/s00280-007-0616-3
http://www.ncbi.nlm.nih.gov/pubmed/25261231
https://dx.doi.org/10.1016/j.lungcan.2014.08.014
http://www.ncbi.nlm.nih.gov/pubmed/23948351
https://dx.doi.org/10.1016/S1470-2045(13)70355-3
http://www.ncbi.nlm.nih.gov/pubmed/28945850
https://dx.doi.org/10.1093/annonc/mdx359
http://www.ncbi.nlm.nih.gov/pubmed/30736738
https://dx.doi.org/10.1186/s12885-019-5352-7
http://www.ncbi.nlm.nih.gov/pubmed/27133757
https://dx.doi.org/10.1016/j.lungcan.2016.04.003
http://www.ncbi.nlm.nih.gov/pubmed/26148750
https://dx.doi.org/10.1007/s00280-015-2760-5
http://www.ncbi.nlm.nih.gov/pubmed/28734822
https://dx.doi.org/10.1016/S2213-2600(17)30262-X
http://www.ncbi.nlm.nih.gov/pubmed/29642161
https://dx.doi.org/10.1097/MD.0000000000010312
http://www.ncbi.nlm.nih.gov/pubmed/28332624
https://dx.doi.org/10.1038/srep45193
http://www.ncbi.nlm.nih.gov/pubmed/19949011
https://dx.doi.org/10.1200/JCO.2009.24.7049
http://www.ncbi.nlm.nih.gov/pubmed/24588695
https://dx.doi.org/10.1517/14656566.2014.890183


24 Zhu Y, Du Y, Liu H, Ma T, Shen Y, Pan Y. Study of efficacy and safety of pulsatile administration of
high-dose gefitinib or erlotinib for advanced non-small cell lung cancer patients with secondary drug
resistance: A single center, single arm, phase II clinical trial. Thorac Cancer 2016; 7: 663-669 [PMID:
27755796 DOI: 10.1111/1759-7714.12384]

25 How J, Mann J, Laczniak AN, Baggstrom MQ. Pulsatile Erlotinib in EGFR-Positive Non-Small-Cell Lung
Cancer Patients With Leptomeningeal and Brain Metastases: Review of the Literature. Clin Lung Cancer
2017; 18: 354-363 [PMID: 28245967 DOI: 10.1016/j.cllc.2017.01.013]

26 Kawamura T, Hata A, Takeshita J, Fujita S, Hayashi M, Tomii K, Katakami N. High-dose erlotinib for
refractory leptomeningeal metastases after failure of standard-dose EGFR-TKIs. Cancer Chemother
Pharmacol 2015; 75: 1261-1266 [PMID: 25921002 DOI: 10.1007/s00280-015-2759-y]

27 Grommes C, Oxnard GR, Kris MG, Miller VA, Pao W, Holodny AI, Clarke JL, Lassman AB. "Pulsatile"
high-dose weekly erlotinib for CNS metastases from EGFR mutant non-small cell lung cancer. Neuro
Oncol 2011; 13: 1364-1369 [PMID: 21865399 DOI: 10.1093/neuonc/nor121]

28 Liu J, Wu L, Wu G, Hu X, Zhou H, Chen J, Zhu M, Xu W, Tan F, Ding L, Wang Y, Shentu J. A Phase I
Study of the Safety and Pharmacokinetics of Higher-Dose Icotinib in Patients With Advanced Non-Small
Cell Lung Cancer. Oncologist 2016; 21: 1294-1295d [PMID: 27789778 DOI:
10.1634/theoncologist.2016-0256]

WJCC https://www.wjgnet.com January 26, 2020 Volume 8 Issue 2

Li HY et al. Response to pulsatile icotinib for NSCLC

376

http://www.ncbi.nlm.nih.gov/pubmed/27755796
https://dx.doi.org/10.1111/1759-7714.12384
http://www.ncbi.nlm.nih.gov/pubmed/28245967
https://dx.doi.org/10.1016/j.cllc.2017.01.013
http://www.ncbi.nlm.nih.gov/pubmed/25921002
https://dx.doi.org/10.1007/s00280-015-2759-y
http://www.ncbi.nlm.nih.gov/pubmed/21865399
https://dx.doi.org/10.1093/neuonc/nor121
http://www.ncbi.nlm.nih.gov/pubmed/27789778
https://dx.doi.org/10.1634/theoncologist.2016-0256


Published By Baishideng Publishing Group Inc

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

Telephone: +1-925-3991568

E-mail: bpgoffice@wjgnet.com

Help Desk:https://www.f6publishing.com/helpdesk

https://www.wjgnet.com

© 2020 Baishideng Publishing Group Inc. All rights reserved.

mailto:bpgoffice@wjgnet.com

