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Background
Lung cancer has been the most lethal of all neoplasm so far, especially among women in China, 

of which the majority is non-small cell lung cancer (NSCLC) [1,2]. More than 40% lung cancer 
patients are diagnosed over 70 years old [3]. Most of them have lost the operative opportunity. 
Chemotherapy is once the mainly treatment for advanced NSCLC. Epidermal growth factor receptor 
tyrosine kinase inhibitors(EGFR-TKIs), such as erlotinib and  gefitinib, are the most effective 
medicines throughout the first-, second-line therapy and maintenance therapy, especially for those 
with favourable clinical features such as female, non-smoker and adenocarcinoma [4-6]. Treatment 
with EGFR-TKIs has improved progression-free and overall survival in patients, particularly those 
who have EGFR mutations. NSCLC harboring activating mutations of EGFR are particularly 
sensitive to TKIs. However, most patients inevitably might be confronted with TKIs resistance. 
What can we do when the elderly advanced NSCLC patients have failed first-line chemotherapy and 
EGFR-TKIs, especially those who cannot afford gene test and other targeted drugs? Although there 
are some researches on this field [7,8], there is no standard treatment. 

Furthermore, most of these clinical data are obtained from the younger population. Numerous 
prospective and retrospective studies have concluded that elderly patients achieve a similar 
survival benefit from first-line chemotherapy of advanced NSCLC compared with their younger 
counterparts [9]. But elderly patients tend to have more toxic side effects and cannot tolerant to 
these conventional medical treatments than their younger counterparts, especially when they 
failed first-line therapy [10]. Therefore, clinical data obtained from the younger patients cannot be 
applied to the elderly patients rigidly. Based on phase II/III trials, single chemotherapy with third-
generation agent (gemcitabine) is to be supposed as the standard treatment for elderly advanced 
NSCLC patients [3]. Pemetrexed has similar curative effects with gemcitabine and lower side effects, 
but there’s no data about pemetrexed in these patients, especially those without good performance 
status. The following case shows the effective treatment.

Case Presentation
On 20th Jul. 2009, a 71-year-old Chinese woman consulted our department complaining of 

progressively worsening fever (38°c), cough, chest pain, a feeling of bone pain in the hip, legs, and 
emaciation. The height of the patient was 164cm and the weight was only 35Kg. She was diagnosed by 
CT (left apical lung, nodular, 6x5cm) and aspiration biopsy of lung in 2008. Pathologic examination 
of the biopsy specimen shows adenocarcinoma. She refused operation and only received two cycles 
of chemotherapy with paclitaxel and carboplatin after biopsy. As the disease progresses, she took 
gefitinib during the next six months without gene test. She was diagnosed by ECT of multiple 
bone metastasis (ilium, legs, knee-joint and ankle cannot flex) in Apr. 2009. Local radiotherapy 
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Abstract
Elderly advanced lung adenocarcinoma patients, especially those who failed first-line chemotherapy 
and EGFR-TKIs, can hardly receive conventional chemotherapy. A 71-year-old woman suffering 
from such situation with lung adenocarcinoma of stage IV received a total of 62 times weekly low 
dose pemetrexed therapy (200mg, qw) intermittently and resulted in dramatically tumor response. 
It is well tolerated. Weekly low dose pemetrexed might be suitable for EGFR-TKIs resistant elderly 
advanced lung adenocarcinoma patients.
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was performed before she decided not to receive treatment any more 
except oral analgesia. Until May. 2009, the tumor was found increased 
to 16.7X11.6cm with intrapulmonary multiple nodules (stage 
T4N2M1-IV) by CT. By the time, she tried to receive weekly low dose 
pemetrexed (200 mg, qw, 28d as one cycle) therapy with Karnofsky 
performance score (KPS) 60 and pain score 7. One cycle later, her 
symptoms was alleviated, such as cough times decreased, knee joint 
flexed, joint pain relieved, and 0.5 Kg of weight gained, KPS increased 
to 80 and pain score 4. After four cycles, her weight was increased 
to 45 Kg. She was able to ambulate without any assisted device and 
could perform daily activities independently with KPS 100 and pain 
score 0. During the first four cycles, treatment was suspended once 
for the WBC decreased to 3.5x109/L, CT was performed to confirm 
the curative effect, the tumor shrunk to 6x3.5cm. Then we decided to 
have a break because she was diagnosed with partial remission. 

The patient consulted our department the second time for CT 
showed left lung tumor had increased to 9.5x4.6 cm, accompanied 
with tumor marker being increased on 8th Mar. 2010. Then she 
received four and half cycle (18 times) low dose weekly pemetrexed 
therapy. During this period, chromatosis appeared on the facial skin 
and limbs. She refused to continue the treatment when chest CT 
showed that the tumor was shrunk to 4.2x5.8cm, left pneumonia and 
pleural effusion disappeared. Her weight did not decline with KPS 
100 and pain score 0. 

 The patient came to our department the third time complaining 
of increasing paining of chest, with tumor marker increased obviously 
on 1st Dec. 2010. She received another four cycles of weekly low dose 
pemetrexed till 1st Feb. 2011 when her symptom alleviated with KPS 
100 and pain score 0. Radiation therapy had been taken from 25th 
Apr. to 12th May 2011 and the tumor reduced from 9x6cm to 8x5cm 
simultaneously. 

She received Gamma Knife radiosurgery when cerebral CT 
showed a metastatic tumor (3.1x3.1cm) in right temporal lobe on 
Feb. 8th 2012. Chest CT showed multiple metastasis of double lung 

(maximum size is 1.5 cm ) on Mar. 23th 2012, after four cycles of 
pemetrexed and bevacizumab (pemetrexed 200 mg qw, bevacizumab 
5mg/kg q2w ) therapy, she reached partial remission. NVB was used 
for maintenance therapy from Aug. 2th 2012 to Apr. 2013 because 
she cannot afford bevacizumab anymore. Gamma Knife of head was 
operated in Jun. 2013 again for the brain MRI showed more metastasis 
than before. Meanwhile the tumor marker was much higher than 
before, she accepted another 4cycles weekly low dose pemetrexed till 
Jun. 2014 discontinuously. Tumor marker declined again during this 
time while she was in good condition. She died of cardiac failure on 
Jan. 6th 2015. The change of tumor markers in serum and left apical 
lung nodule during therapy can be seen in (Figure 1,2).

Discussion
NSCLC accounts for approximately 80-85% of all lung cancer 

cases [11,12]. About 50% of the patients present advanced disease at 
the time of diagnosis and 5-year survival rate is less than 5% [13]. 

Pemetrexed is a novel folate analogue [14,15]. During blocking the 
folate-requiring enzymes such as dihydrofolate reductase, thymidylate 
synthase (TS) and glycinamide ribonucleotide formyltransferase, 
it can also inhibit the de novo synthesis of thymidine and purine 
nucleotides. 

Pemetrexed have been approved in combination with cisplatin 
for the treatment of patients with malignant pleural mesothelioma 
who have unresectable nidus or no otherwise candidates for curative 
therapy by North American and European regulatory agencies 
[16], and as the single agent for the therapy of locally advanced or 
metastatic NSCLC patients. 

Conventional chemotherapy of pemetrexed was 500 mg/m2, q3w 
[17]. Elderly advanced NSCLC patients, especially those who have 
failed to the frist-line chemotherapy and targeted drugs, can hardly 
receive such remedy. There is no criteria treatment protocols for these 
patients during that time especially when they are resistant to EGFR-
TKIs. This case shows weekly low dose pemetrexed therapy (130-150 
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Figure 1: The change of left apical lung nodule during therapy.
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mg/m2, qw, q28d) is effective. Phase I clinical trials of pemetrexed 
(500mg/m2, q3w, without folic acid and vitamin B12) was terminated 
due to toxic side effects. Our new therapy is effective which might be 
determined by low dose and toxicity. 

The patient could reach partial remission each time she received 
new therapy although she had failed to first line chemotherapy and 
EGFR-TKI. It suggests that the tumor might recur nearly 100 days 
later after the former chemotherapy ended without drug resistance if 
we adopt the same plan again within six months of last chemotherapy. 

In general, hematological and non-hematological toxicities of 
pemetrexed can be reduced through routine supplementation [18]. In 
this case, toxicities are acceptable. Patients adopts treatment weekly 
can enhance their obedience since they can receive this therapy at 
outpatient service. Weekly low dose pemetrexed might be suitable for 
elderly advanced lung adenocarcinoma patients even when they had 
used pemetrexed before.  

To our best knowledge, this is the first effective therapy of 
weekly low dose pemetrexed which has been gradually proved and 
demonstrated by nearly twenty cases in our department. The related 
mechanism investigation is under way through clinical trials and 
subsequent laboratory analysis.

Acknowledgement
This study is supported by the China Air Force General Hospital.

References
1. Jianlin Xu, Bo Jin, Tianqing Chu, Dong X, Yang H, Zhang Y, et al. EGFR 

tyrosine kinase inhibitor (TKI) in patients with advanced non-small-cell 
lung cancer (NSCLC) harbing uncommon EGFR mutations: A real-world 
study in China. Lung Cancer. 2016; 96: 87-92.

2. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer 
statistics. CA Cancer J Clin. 2011; 61: 69-90.

3. Maione P, Rossi A, Sacco PC, Bareschino MA, Schettino C. Treating 
advanced non-small cell lung cancer in the elderly. Ther Adv Med Oncol. 
2010; 2: 251-260.

1 2 3

Figure 2: The change of tumor markers in serum during therapy.

4. D'Incecco A, Cappuzzo F. Gefitinib for non-small-cell lung cancer 
treatment. Expert Opin Drug Saf. 2011; 10: 987-996.

5. Wojas KK, Krawczyk P, Mlak R, Kucharczyk T, Kowalski DM, Krzakowski 
M, et al. The applicability of a predictive index for second- and third-line 
treatment of unselected non-small-cell lung cancer patients. Respiration. 
2011; 82: 341-350.

6. Wu CH, Fan WC, Chen YM, Chou KT, Shih JF, Tsai CM, et al. Second-
line therapy for elderly patients with non-small cell lung cancer who failed 
previous chemotherapy is as effective as for younger patients. J Thorac 
Oncol. 2010; 5: 376-379.

7. Wong MK, Lo AI, Lam B, Lam WK, Ip MS, Ho JC. Erlotinib as salvage 
treatment after failure to first-line gefitinib in non-small cell lung cancer. 
Cancer Chemother Pharmacol. 2010; 65: 1023-1028.

8. Chang JW, Chou CL, Huang SF, Wang HM, Hsieh JJ, Hsu T, et al. Erlotinib 
response of EGFR-mutant gefitinib-resistant non-small-cell lung cancer. 
Lung Cancer. 2007; 58: 414-417.

9. Weiss GJ, Langer C, Rosell R, Hanna N, Shepherd F, Einhorn LH, et al. 
Elderly patients benefit from second-line cytotoxic chemotherapy: a subset 
analysis of a randomized phase III trial of pemetrexed compared with 
docetaxel in tatients with previously treated advanced non–small-cell lung 
cancer. J Clin Oncol. 2006; 24: 4405-4411.

10. Gridelli C, Maione P, Rossi A, Ferrara ML, Castaldo V, et al: Treatment 
of advanced non-small-cell lung cancer in the elderly. Lung Cancer. 2009; 
66: 282-286.

11. Silvestri GA, Rivera MP. Targeted therapy for the treatment of advanced 
non-small cell lung cancer, a review of the epidermal growth factor 
receptor antagonists. Chest. 2005; 128: 3975-3984.

12. Rivera MP. Multimodality therapy in the treatment of lung cancer. Semin 
Respir Crit Care Med. 2004; 25: 3-10. 

13. Syrigos KN, Saif MW, Karapanagiotou EM, Oikonomopoulos G, De 
Marinis F. The need for third-line treatment in non-small cell lung cancer: 
an overview of new options. Anticancer Res. 2011; 31: 649-659.

14. Manegold C, Schmid-Bindert G, Pilz LR. Pemetrexed for the treatment 
of non-small-cell lung cancer. Expert Rev Anticancer Ther. 2009; 9: 1195-
1209.

app:ds:obedience
app:ds:outpatient
app:ds:service
http://europepmc.org/abstract/med/27133756
http://europepmc.org/abstract/med/27133756
http://europepmc.org/abstract/med/27133756
http://europepmc.org/abstract/med/27133756
https://www.ncbi.nlm.nih.gov/pubmed/21296855
https://www.ncbi.nlm.nih.gov/pubmed/21296855
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3126022/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3126022/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3126022/
https://www.ncbi.nlm.nih.gov/labs/articles/21905963/
https://www.ncbi.nlm.nih.gov/labs/articles/21905963/
https://www.karger.com/Article/FullText/322843
https://www.karger.com/Article/FullText/322843
https://www.karger.com/Article/FullText/322843
https://www.karger.com/Article/FullText/322843
https://www.ncbi.nlm.nih.gov/pubmed/20104191
https://www.ncbi.nlm.nih.gov/pubmed/20104191
https://www.ncbi.nlm.nih.gov/pubmed/20104191
https://www.ncbi.nlm.nih.gov/pubmed/20104191
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2946542/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2946542/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2946542/
https://www.ncbi.nlm.nih.gov/pubmed/17618013
https://www.ncbi.nlm.nih.gov/pubmed/17618013
https://www.ncbi.nlm.nih.gov/pubmed/17618013
https://www.ncbi.nlm.nih.gov/pubmed/16983108
https://www.ncbi.nlm.nih.gov/pubmed/16983108
https://www.ncbi.nlm.nih.gov/pubmed/16983108
https://www.ncbi.nlm.nih.gov/pubmed/16983108
https://www.ncbi.nlm.nih.gov/pubmed/16983108
https://www.ncbi.nlm.nih.gov/pubmed/16354869
https://www.ncbi.nlm.nih.gov/pubmed/16354869
https://www.ncbi.nlm.nih.gov/pubmed/16354869
https://www.ncbi.nlm.nih.gov/pubmed/16088515
https://www.ncbi.nlm.nih.gov/pubmed/16088515
https://www.ncbi.nlm.nih.gov/pubmed/21378351
https://www.ncbi.nlm.nih.gov/pubmed/21378351
https://www.ncbi.nlm.nih.gov/pubmed/21378351
https://www.ncbi.nlm.nih.gov/pubmed/19761423
https://www.ncbi.nlm.nih.gov/pubmed/19761423
https://www.ncbi.nlm.nih.gov/pubmed/19761423


Zaiwen Fan and Guangqing Zhu, et al. Journal of Respiratory Medicine and Lung Disease

Remedy Publications LLC. 2016 | Volume 1 | Issue 1 | Article 10044

15. Wang YH, Zhao RB, Chattopadhyay S, Goldman D. A novel folate 
transport activity in human mesothelioma cell lines with high affinity and 
specificity for the new-generation antifolate, pemetrexed. Cancer Res. 
2002; 62: 6434-6437.

16. Lopes G, Chopra A, Kukutschka J, Portillo P, Bharwani L, Chang A. 
Pemetrexed in the treatment of thoracic malignancies: a single centre 
experience in Singapore. Singapore Med J. 2011; 52: 190-194.

17. Stathopoulos GP, Dimitroulis J, Toubis M, Katis C, Karaindros D, 

Stathopoulos J, et al. Pemetrexed combined with paclitaxel in patients with 
advanced or metastatic non-small-cell lung cancer: a phase I-II trial. Lung 
Cancer. 2007; 57: 66-71.

18. Vogelzang NJ, Rusthoven JJ, Symanowski J, Denham C, Kaukel E, Ruffie 
P, et al. Phase III study of pemetrexed in combination with cisplatin versus 
cisplatin alone in patients with malignant pleural mesothelioma. J Clin 
Oncol. 2003; 21: 2636-2644.

https://www.ncbi.nlm.nih.gov/pubmed/12438230
https://www.ncbi.nlm.nih.gov/pubmed/12438230
https://www.ncbi.nlm.nih.gov/pubmed/12438230
https://www.ncbi.nlm.nih.gov/pubmed/12438230
https://www.ncbi.nlm.nih.gov/pubmed/21451928
https://www.ncbi.nlm.nih.gov/pubmed/21451928
https://www.ncbi.nlm.nih.gov/pubmed/21451928
https://www.ncbi.nlm.nih.gov/pubmed/17382431
https://www.ncbi.nlm.nih.gov/pubmed/17382431
https://www.ncbi.nlm.nih.gov/pubmed/17382431
https://www.ncbi.nlm.nih.gov/pubmed/17382431
https://www.ncbi.nlm.nih.gov/pubmed/12860938
https://www.ncbi.nlm.nih.gov/pubmed/12860938
https://www.ncbi.nlm.nih.gov/pubmed/12860938
https://www.ncbi.nlm.nih.gov/pubmed/12860938

	Title
	Abstract
	Background
	Case Presentation
	Discussion
	Acknowledgement
	References
	Figure 1
	Figure 2

