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Case Report
Pseudo-progression in a patient with lung  
adenocarcinoma and ALK fusion who  
responded to crizotinib
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Abstract: The dramatic responses to small molecule inhibitors such as EGFR-TKI and ALK inhibitor observed in 
advanced NSCLC patients harboring relevant oncogenic mutations have made personalized therapy into reality. 
We here report the first case of a patient with lung adenocarcinoma and EML4-ALK fusion who got pseudo oligo-
metastatic progression after 6 months treatment of crizotinib. Re-biopsy revealed pulmonary cryptococcosis and 
thereafter the patient received continuous crizotinib plus antifungal therapy and benefited another 12.1 months 
from ALK inhibitor. Hence, re-biopsy for patient with advanced NSCLC who might progress from the targeted drugs 
such as ALK inhibitor to exclude the possibility of pseudo-progression is of clinical significance.
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Case report

A 46 year-old Chinese male, none-smoker, was 
referred to Shanghai Pulmonary Hospital in 
May 2013 for a left upper lobe nodule and cer-
vical, mediastinum 4R/5 and hilar 10 L lymph 
nodal enlargement. He had no medical, family, 
and psychosocial history. Bone scan showed 
multiple metastases. His left cervical lymph 
nodes with 2 cm of diameter were found upon 
physical examination. Cervical lymph node 
biopsy revealed acinar adenocarcinoma and 
Scorpion Amplification Refractory Mutation 
system (AmoyDx Co., Xiamen, China) showed 
no detectable epidermal growth factor receptor 
mutation, while ALK break-apart FISH (Fluo- 
rescence in situ hybridization) test showed loss 
of the ALK 5 (centromeric) probe (Figure 1A) 
using the commercially available break-apart 
probe set (Abbott Molecular, Des Plaines, IL). 
ALK immunohistochemistry (clone ALK1, Dako 
UKLtd, DM828) test result was also positive 
(Figure 1B).

He commenced chemotherapy initially with 
pemetrexed plus cisplatin. However, after two 

cycles of treatment, his symptom worsened 
and CT scan confirmed progressive disease of 
the lung. Then, the patient received crizotinib 
orally 250 mg twice daily as a surrogate regi-
men and reached partial response (Figure 2A, 
2B), side effect was mild, only with grade 1 of 
visual impairment and grade 1 diarrhea. 
However, six months later in Jan 2014, his 
symptoms worsened with productive cough and 
CT scan showed a new nodule in left lower lobe 
(Figure 3A).

Then the re-biopsy on the new nodule was per-
formed to elucidate the possible resistant 
mechanism. However, no malignant cells but 
necrosis were found on the pathological exami-
nation. Immunohistochemistry test of the re-
biopsy sample showed six ammonia silver and 
PAS both were positive. Cryptococcosis latex 
agglutination test was undergone using the re- 
biopsy sample and serum sample and both 
revealed positive with a tilter of  1:128. The 
patient then received continuous crizotinib with 
a reduced dose of 200 mg twice daily and anti-
fungal drug of fluconazole, 400 mg/day orally. 
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Figure 1. Oncogene detection- biopsy sample from cervical lymph node. (A: ALK Fish; B: ALK IHC).

Figure 2. Computed tomography (CT)-scan before (A: Baseline) and after (B: Three months later) second-line crizo-
tinib treatment.

Figure 3. Six months treatment after ALK-inhibitor when anti-fungal treatment started (A) vs. six months after anti-
fungal treatment combined with reduced dose of crizotinib treatment (B).
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Two months later, the new nodule was resolved. 
Six months later, it disappeared and flucon-
azole was stopped (Figure 3B). Then he contin-
ued to receive crizotinib alone until progressive 
disease with multiple pleural effusion and peri-
cardial effusion in Jan 7th 2015. The patient 
died 2 months later for uncontrolled lung can-
cer disease. 

Discussion

We here report the first case of a patient with 
lung adenocarcinoma and EML4-ALK fusion 
who got pseudo oligometastatic progression 
after 6 months treatment of crizotinib. 
Re-biopsy revealed pulmonary cryptococcosis 
and thereafter the patient received continuous 
crizotinib plus antifungal therapy and benefited 
another 12.1 months from ALK inhibitor.

The dramatic responses to small molecule 
inhibitors such as EGFR-TKI and ALK inhibitor 
observed in advanced NSCLC patients harbor-
ing relevant oncogenic mutations have made 
personalized therapy into reality [1-3]. However, 
acquired resistance to the initial kinase inhibi-
tor will eventually develop, thus drugs that can 
overcome resistance are warranted [4-6]. 
Accordingly, several next-generation inhibitors 
of EGFR and ALK have been developed, with 
impressive early signs of clinical activity [7, 8]. 
Thus, in addition to the initial genomic diagno-
sis, precise determination of the actual mecha-
nism of resistance through re-biopsy is a key 
requirement to provide optimal clinical care to 
patients. Besides that, the present case 
revealed that re-biopsy could found alternative 
possibilities such as pseudo-progression.

Recently, pseudo-progression has attracted 
the attention of oncologist with the understand-
ing of immunotherapy therapy such as PD1/
PDL1 antibody. Initial progression from the 
treatment of PD1 antibody such as nivolumab 
according to RECIST criteria has showed tumor 
shrinkage thereafter [9]. Here we showed the 
first case of pseudo-progression after treat-
ment of crizotinib. A new nodule was found 
after 6 months of crizotinib treatment and a re-
biopsy revealed fungus infection. With the ther-
apy of antifungal treatment together with a 
reduction dose of crizotinib, the new nodule 
finally disappeared. 

In conclusion, in addition to clarify the mecha-
nism of acquired resistance, this case empha-
sis the importance of re-biopsy in patient with 
advanced NSCLC who might progress from the 
targeted drugs such as ALK inhibitor to exclude 
the possibility of pseudo-progression.
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