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Abstract
Lung cancer has been the leading cause of cancer-related deaths in both developed and de-
veloping countries, with most primary lung cancers being non-small cell lung carcinomas. 
Treatment for this condition is sometimes individualized. With developments in modern treat-
ment and phase III clinical trial results, epidermal growth factor receptor (EGFR)-tyrosine ki-
nase inhibitors (TKIs) and ALK-TKI have proven thier superior effectivity in comparison with 
the standard platinum-based doublet and are commonly approved as first-line indications in 
previously untreated advanced non-small cell lung cancer (NSCLC) patients with EGFR or ALK 
mutations. In the majority of cases, the presence of the ALK rearrangement mutation does 
not overlap with other mutations in NSCLC. Here, we report a patient with concomitant 
ALK rearrangement and EGFR mutation treated with a combination of TKIs: osimertinib 
and ceritinib.
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Introduction

According to worldwide and Vietnam statistics, non-small cell lung cancer (NSCLC) 
accounts for approximately 75–80% of the total number of lung cancers. Currently, the 
treatment of this disease depends on many factors, such as stage, comorbidities, and asso-
ciated pathology. For the advanced stage, the molecular characteristics of the tumour are very 
important in treatment and prognosis. Based on these characteristics, targeted therapies are 
expected to increase the effectiveness of the treatment compared to systemic chemotherapy. 
Recently, the results achieved in phase III clinical trials showed that NSCLC with epidermal 
growth factor receptor (EGFR) or ALK mutations have good results with tyrosine kinase 
inhibitors (TKIs) [1–4]. According to a study in Vietnam, EGFR and ALK mutations account 
for 32.3 and 5.4% of all mutations, respectively, and the rate of 2 mutations occurring simul-
taneously is 1.4% [5]. Treatment for this condition is sometimes individualized, with no 
standard treatment considered for this rare group of patients.

Case Presentation

A 39-year-old male patient who was a non-smoker with no comorbidities arrived at our 
hospital in August 2019 and presented with dry cough for 6 months and a weight loss of 5 kg 
per month. The patient had no previous chest pain or dyspnoea. A physical examination was 
also performed. Computed tomography (CT) of the thorax revealed many bilateral lung 
lesions of approximately 4–9 mm with enlargement of the mediastinum, hilar and supra-
vicular, and abdominal lymph nodes with the largest size of 28 × 31 mm. The brain MRI 
showed that the lesion in the frontal region located in the top left and right frontal lobe had 
the largest diameter of approximately 24 mm, causing oedema. Moreover, bone scintigraphy 
showed numerous bone metastases in the spine and bilateral pelvis. A CT-guided fine-needle 
biopsy of the lung tumour was also performed, and the histological identification illustrated 
lung invasive adenocarcinoma with both TTF1 and napsin A. The patient was diagnosed with 
stage IVC lung adenocarcinoma (brain, bone, and abdominal lymph nodes). Tissue samples 
were tested for next-generation sequencing. According to the results, the patient had both 
types of EGFR exon 19 deletion mutation mixed rearrangement ALK (ALK-EML4 fusion). In 
September 2019, we decided to use a second-generation ALK inhibitor, ceritinib (alectinib is 
not available in Vietnam), instead of EGFR-TKIs for the initial treatment of the patient. The 
patient’s brain lesions were also closely monitored.

Within 3 months of treatment, the patient’s clinical symptoms markedly improved. The 
patient did not experience cough or chest pain. The CT scan indicated that lesions of the 
bilateral lungs, as well as the mediastinal and abdominal lymph nodes were greatly reduced 
and exhibited partial response (Fig. 1).

Nevertheless, brain MRI showed that metastatic tumours responded poorly to treatment. 
Thus, the patient underwent stereotactic radiosurgery with one fraction at a dose of 18 Gy on 
the brain lesion for local control, whilst continuing with ceritinib.

However, the patient’s condition started to worsen at 4 months. He began to experience 
chest tightness and coughing with increasing breathing difficulty. The CT showed massive 
bilateral pleural effusion and a low degree of pericardial effusion (Fig. 2).

We identified progressive disease and decided to choose erlotinib, a first-generation 
EGFR-TKI, for the second-line treatment. Three months after the therapy, the patient’s respi-
ratory symptoms clinically improved, such as cough relief, chest pain relief. Moreover, the 
chest CT exhibited partial response, but the patient had 2 seizures in the right half of the body. 
Brain MRI indicated metastatic damage to the frontal lobe; the left apex increased in size to 
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approximately 27 × 40 mm, causing increased oedema with at least 5 lesions with less 
peripheral drug absorption (Fig. 3).

At this time, second gamma-knife surgery was considered, and at the same time, the 
patient was administered the third-generation TKI osimertinib, with the hope that the brain 
damage would be better controlled. After a month of treatment with osimertinib, we eval-
uated the patient with a total examination; the brain lesion was stable, and the mediastinal 
lymph nodes had increased in size (Fig. 4).

The patient’s condition at that time was also very poor, with an Eastern Cooperative 
Oncology Group performance status index of 3. The patient felt exhausted and had difficulties 
tolerating chemotherapy. Therefore, we decided to incorporate ceritinib and osimertinib 
(starting in April 2020). The disease was assessed as exhibiting partial response 2 months 
after treatment when the mediastinal lymph nodes exhibited a decrease on the CT chest scan 
and the brain metastasis exhibited stability on the cranial MRI (Fig. 5).

To date, the patient has undergone 11 months of treatment with this regimen. Clinically, the 
patient’s respiratory symptoms have significantly improved. The patient ceased coughing and 
exhibited improvements in chest pain and the mild paralysis in the right half of the body, as well 
as an improved quality of life. The pulmonary and lymph node lesions on chest CT tended to 
decrease, brain metastases were stable, and brain oedema decreased compared to the period 
before treatment. In terms of tolerance, the following adverse events were observed: grade I skin 
rash, mild fatigue, and grade I passing twice daily, which was well-controlled with loperamide.

Fig. 1. Chest CT images before (a) and after 3 months of treatment with certinib (b). Before treatment with 
second-generation ALK-KI, CT showed that numerous mediastinal lymph nodes exhibited heterogeneous 
drug absorption after injection. Figure b was taken after 3 months of treatment with ceritinib and shows no 
abnormal mediastinal lymph nodes. CT, computed tomography.

Fig. 2. Chest CT images were taken 4 months 
after ceritinib treatment. At this time, the pa-
tient developed difficulty breathing due to 
massive bilateral pleural effusion and pericar-
dial effusion. CT, computed tomography.

a b
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Discussion

Detecting the molecular profile of tumours, particularly the identification of activating 
mutations of EGFR and ALK genes, is becoming very important in finding effective treatments 
for NSCLC. According to the literature, these 2 types of mutations are often found indepen-
dently [6]. However, in reality, a number of authors have reported cases of concurrence of 
these 2 mutations.

Fig. 3. Chest CT, cranial magnetic resonance imaging before (a, c) and after 3 months of treatment with erlo-
tinib (b, d). The lung nodules, mediastinal lymph nodes, pleural fluid, and pericardial fluid have decreased 
compared to the untreated time; however, the brain lesions tended to progress in terms of size, and a number 
of brain metastases were accompanied by oedema. CT, computed tomography.

a b

c d

Fig. 4. CT scan images before (a) and after (b) administration of osimertinib. This time, the mediastinal 
lymph nodes returned and enlarged the bronchi and the mediastinal vessels. CT, computed tomography.

a b
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Recent data show that between 1.3 and 1.6% of patients with NSCLC have both EGFR muta-
tions and ALK translocations [7, 8]. To date, there have been no optimal treatment protocols for 
these patients. In patients with driver mutations, numerous phase III clinical trials have demon-
strated the superior efficacy of targeted therapy compared with chemotherapy containing 
platinum, in terms of improved response rates and progression-free survival [1–4]. The 
remarkable point of this treatment over chemotherapy is the ability of the TKIs to cross the 
blood-brain barrier, making the drug effective in patients with CNS metastases [9].

At present, there are insufficient data to decide whether to choose an anti-EGFR or ALK 
as primary therapy in patients with concurrent EGFR and ALK mutations. A 100-case review 
found that ALK-TKIs seem to elicit a higher response rate than EGFR-TKIs [10]. By contrast, 
as reported by Schmid et al. [11] EGFR inhibition may be more effective than ALK-TKI in 
patients with concomitant EGFR-ALK mutations.

In our patient, we decided to use the selective ALK-TKI ceritinib for first-line treatment 
because the patient had brain metastases and because osimertinib is not approved for use in 
Vietnam. However, despite a rapid clinical response, the patient’s disease progressed only after 
4 months. When the treatment was switched from an ALK-TKI to an EGFR-TKI (erlotinib), the 
patient experienced a partial response. However, the response time was only a few months. 
According to Schmid et al. [11], their patient was initially treated with ALK-TKI and exhibited 
progression after 1.3, 5.7, and 7.3 months. According to them, an initial treatment with EGFR-TKI 
achieves an mPFS of 5.8 months, which is lower than the results of previous phase III trials [1, 
3, 4]. In contrast, Yang et al. [8] reported an mPFS of 11.2 months amongst patients on first-line 
treatment with EGFR-TKI. Thus, the hypothesis of rapid progression with TKI treatment is also 
inconsistent in the previous studies; nevertheless, according to a review of 100 cases with this 
concomitant mutation, many cases rapidly progress after TKI treatment [10].

After failure with monotherapy, the combination of both EGFR and ALK-TKIs, osimer-
tinib and ceritinib, continued to elicit a response. In terms of drug tolerance, our patient expe-
rienced well-controlled adverse effects, and the patient’s quality of life also significantly 
improved. After 10 months of treatment, the disease remains stable.

From this case, we would like to raise a few points for discussion. First is the choice of 
sequential treatment with TKIs or an initial combination of 2 types of TKIs. In our patient, 
after failing with ALK-TKI, the EGFR treatment elicited a good response; however, the 
response time of ALK-TKI and EGFR-TKI is only 3–4 months. It appears that the remaining 
mutant cell lines of ALK or EGFR continue to grow if we use only one of the 2 types of TKIs.

Fig. 5. CT scans of the chest (a) and cranial MRI (b) were recorded 2 months after treatment with the TKI 
combination of osimertinib and ceritinib. Mediastinal lymph nodes rapidly decreased and brain metastases 
stabilized, with a decrease in size and oedema of the surrounding brain. TKI, tyrosine kinase inhibitor; CT, 
computed tomography.
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Moreover, in our patient, the response and tolerance to the two-target combination was 
good and had been more likely to be more effective in prolonging the response time than 
sequential treatment. To date, the problem of combination treatment with 2 targets, ALK and 
EGFR, has not been fully addressed in terms of efficacy and toxicity.

The last point is with regard to CNS Response. In this patient’s case, both ALK-TKI and 
EGFR-TKI treatment did not achieve a substantial intracranial response; nevertheless, the 
extracerebral response was excellent. Therefore, stereotactic radiosurgery has been 
performed to control the size and symptoms of the brain metastases, which are very common 
in patients with ALK and EGFR mutations. New-generation TKIs have also been shown to 
elicit a high response rate to CNS metastases [12, 13]. However, with the unexpected brain 
response results in our patient, we have reviewed the literature; unfortunately, the CNS 
response in patients with these 2 mutations remains unclear.

Conclusions

Concurrent EGFR mutation with ALK reassortment is a relatively uncommon case 
amongst patients with advanced NSCLC, therefore, understanding the molecular characteri-
sation of genes via gene profiles is necessary. Currently, there have been some reports on the 
use of EGFR-TKI or ALK antagonists in monotherapies as lines of treatment. However, there 
is no clinical evidence proving the efficacy or safety of the combination of EGFR and ALK 
inhibitors or multi-targeted TKIs. Furthermore, the response of the central nervous system 
remains unclear, and which TKI generation should be used for highest efficiency still needs 
follow-up assessment.

Statement of Ethics

The written informed consent was obtained from the patient for the publication of this 
case report and the accompanying images.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

There is no funding source or sponsor to report.

Author Contributions

T.H.T.N. and X.D.P. contributed substantially to the conception and design of the case 
report, as well as to the acquisition, analysis, and interpretation of the patient data. T.H.T.N. 
drafted the manuscript. X.D.P., K.L.D., and T.T.V. critically reviewed and revised the manu-
script for important intellectual content and gave their final approval.



1091Case Rep Oncol 2021;14:1085–1091

Nguyen et al.: Combination of Osimertinib and Ceritinib for Non-Small Cell Lung 
Cancer

www.karger.com/cro
© 2021 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000516404

References

 1	 Mok TS, Wu YL, Thongprasert S, Yang CH, Chu DT, Saijo N, et al. Gefitinib or carboplatin-paclitaxel in pulmonary 
adenocarcinoma. N Engl J Med. 2009 Sep 3; 361(10): 947–57.

 2	 Shaw AT, Kim DW, Nakagawa K, Seto T, Crinó L, Ahn MJ, et al. Crizotinib versus chemotherapy in advanced 
ALK-positive lung cancer. N Engl J Med. 2013 Jun 20; 368(25): 2385–94.

 3	 Soria JC, Tan DSW, Chiari R, Wu YL, Paz-Ares L, Wolf J, et al. First-line ceritinib versus platinum-based chemo-
therapy in advanced ALK-rearranged non-small-cell lung cancer (ASCEND-4):  a randomised, open-label, 
phase 3 study. Lancet. 2017 Mar 4; 389(10072): 917–29.

 4	 Zhou C, Wu YL, Chen G, Feng J, Liu XQ, Wang C, et al. Erlotinib versus chemotherapy as first-line treatment for 
patients with advanced EGFR mutation-positive non-small-cell lung cancer (OPTIMAL, CTONG-0802):  a multi-
centre, open-label, randomised, phase 3 study. Lancet Oncol. 2011 Aug; 12(8): 735–42.

 5	 Dang AH, Tran VU, Tran TT, Thi Pham HA, Le DT, Nguyen L, et al. Actionable mutation profiles of non-small 
cell lung cancer patients from Vietnamese population. Sci Rep. 2020 Feb 17; 10(1): 2707.

 6	 Soda M, Choi YL, Enomoto M, Takada S, Yamashita Y, Ishikawa S, et al. Identification of the transforming 
EML4-ALK fusion gene in non-small-cell lung cancer. Nature. 2007 Aug 2; 448(7153): 561–6.

 7	 Ulivi P, Chiadini E, Dazzi C, Dubini A, Costantini M, Medri L, et al. Nonsquamous, non-small-cell lung cancer 
patients who carry a double mutation of EGFR, EML4-ALK or KRAS:  frequency, clinical-pathological charac-
teristics, and response to therapy. Clin Lung Cancer. 2016 Sep; 17(5): 384–90.

 8	 Yang JJ, Zhang XC, Su J, Xu CR, Zhou Q, Tian HX, et al. Lung cancers with concomitant EGFR mutations and ALK 
rearrangements:  diverse responses to EGFR-TKI and crizotinib in relation to diverse receptors phosphory-
lation. Clin Cancer Res. 2014 Mar 1; 20(5): 1383–92.

 9	 Saboundji K, Auliac JB, Pérol M, François G, Janicot H, Marcq M, et al. Efficacy of osimertinib in EGFR-mutated 
non-small cell lung cancer with leptomeningeal metastases pretreated with EGFR-tyrosine kinase inhibitors. 
Target Oncol. 2018 Aug; 13(4): 501–7.

10	 Lo Russo G, Imbimbo M, Corrao G, Proto C, Signorelli D, Vitali M, et al. Concomitant EML4-ALK rearrangement 
and EGFR mutation in non-small cell lung cancer patients:  a literature review of 100 cases. Oncotarget. 2017 
Aug 29; 8(35): 59889–900.

11	 Schmid S, Gautschi O, Rothschild S, Mark M, Froesch P, Klingbiel D, et al. Clinical outcome of ALK-positive non-
small cell lung cancer (NSCLC) patients with de novo EGFR or KRAS co-mutations receiving tyrosine kinase 
inhibitors (TKIs). J Thorac Oncol. 2017 Apr; 12(4): 681–8.

12	 Camidge DR, Dziadziuszko R, Peters S, Mok T, Noe J, Nowicka M, et al. Updated efficacy and safety data and 
impact of the EML4-ALK fusion variant on the efficacy of alectinib in untreated ALK-positive advanced non-
small cell lung cancer in the global phase III ALEX study. J Thorac Oncol. 2019 Jul; 14(7): 1233–43.

13	 Koba T, Kijima T, Takimoto T, Hirata H, Naito Y, Hamaguchi M, et al. Rapid intracranial response to osimertinib, 
without radiotherapy, in nonsmall cell lung cancer patients harboring the EGFR T790M mutation:  two case 
reports. Medicine. 2017 Feb; 96(6): e6087.

https://www.karger.com/Article/FullText/516404?ref=1#ref1
https://www.karger.com/Article/FullText/516404?ref=2#ref2
https://www.karger.com/Article/FullText/516404?ref=3#ref3
https://www.karger.com/Article/FullText/516404?ref=4#ref4
https://www.karger.com/Article/FullText/516404?ref=5#ref5
https://www.karger.com/Article/FullText/516404?ref=6#ref6
https://www.karger.com/Article/FullText/516404?ref=7#ref7
https://www.karger.com/Article/FullText/516404?ref=8#ref8
https://www.karger.com/Article/FullText/516404?ref=9#ref9
https://www.karger.com/Article/FullText/516404?ref=10#ref10
https://www.karger.com/Article/FullText/516404?ref=11#ref11
https://www.karger.com/Article/FullText/516404?ref=12#ref12
https://www.karger.com/Article/FullText/516404?ref=13#ref13

