
  

  

  

 
 

 

 

 

 

 

 

The prevalence of ALK rearrangement is 5.9 % in a Turkish population of 

NSCLC, consistent with the reported literature. 
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CONCLUSIONS 

Anaplastic lymphoma kinase (ALK) rearrangements were first identified in 

anaplastic large cell lymphomas. Subsequently, they have been observed in 

other malignancies. The echinoderm microtubule-associated protein-like 4 

(EML4 ) gene is commonly associated with ALK in non–small-cell lung 

cancers (NSCLC). EML4-ALK fusion-type tyrosine kinase that is present in 4 

to 5% of non–small-cell lung cancers and is generated as a result of a small 

inversion within the short arm of human chromosome 2. Detection of an ALK  

rearrangement is critical for treatment as an ALK targeted therapy. The aim 

of this study was to determine the frequency of ALK rearrangement in the 

Turkish population. 

METHODS 

ALK rearrangement was identified by using florescence in situ hybridization 

(FISH) and the value of  immunohystochemistry (IHK) (5A4 clone–

Novacastra, Ventana ) was explored. 201 formalin fixed paraffin embedded 

non-small cell lung carcinoma (NSCLC) samples sent to laboratory for 

determination of ALK rearrangement status were assessed using the Abbott 

LSI ALK break apart rearrangement FISH probe.  All patients had 

histologically confirmed NSCLC (adenocarcinoma, signet ring cell 

carcinoma, large cell carcinoma and other NSCLC), locally advanced or 

metastatic disease, progressing or relapsing after the resection and therapy. 

FISH: Fifty tumor cells were enumerated for the presence of a break apart 

signal. Cells are considered ALK FISH positive when: (1) at least one set of 

red and green signals have a distance between the signal borders of ≥2 

diameters of the largest of the two signals (break apart of the two differently 

coloured probes indicates gene fusion by inversion), or (2) when there is a 

single red signal without a corresponding green signal in addition to fused 

(normal) signals (indicating gene fusion by inversion and deletion) (Fig 3). 

Single green signal without a corresponding red signal is considered 

negative. Similarly, an increased copy number of non-rearranged ALK genes 

with fused signals corresponds to polysomy of chromosome 2 or ALK 

amplification, but is negative for rearrangement. A sample is considered 

negative if <5 cells (<10 %) are positive and positive if >25 cells (>50 %) are 

positive. A sample is considered equivocal if 5–25 cells (10– 50 %) are 

positive. In this case, a second reader should evaluate the slide. If the 

average of the two readings contains at least 15 % positive cells, the sample 

is considered ALK FISH positive. Examples of typical FISH findings are 

shown in Figs. 1 and 3. 
 

RESULTS 
Of the 201 samples tested,  7 (6.25%) samples demonstrated suboptimal 

hybridization. 12 (5.9%) samples demonstrated an ALK rearrangement and 

153 had no detectable alteration. 10% samples exhibited ALK amplification. 6 

(50%) of the 12 tumors assessed as ALK positive by FISH showed expression 

of ALK protein with the 5A4 clone ranging from 1+ to 3+ intensity. The 

remaining 6 tumors showed no expression with the ALK antibody. All 153 

tumors assessed as ALK negative by FISH showed no expression of ALK 

protein. 

Fig 1.  Signet ring cell carcinoma  (A) (H-E X200), (B) (Mucin stainX200),  (C) Note the homogeneous ALK 
IHC expression throughout the tumor (x200), (D) FISH findings; one or two break apart signals per nucleus 
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Fig 3. Representative examples of ALK FISH findings in 
three pulmonary adenocarcinomas (Vysis ALK Break 
Apart FISH probe). All three carcinomas show 
increased ALK copy number. A-B-C Normal signals; 
Note that some of the signals are fused and produce 
a yellow signal, while others have green and red 
signals in close proximity. B One or two break apart 
signals per nucleus, indicative of inversion. C- Single 
red signals, indicative of inversion and deletion. Note 
that the cancer cells in A, B and C contain both 
rearranged and normal ALK signals. A sample is 
considered negative if <5 cells (<10 %) are positive 
and positive if >25 cells (>50 %) are positive. A sample 
is considered equivocal if 5–25 cells (10–50 %) are 
positive 

Fig 2. (A) Note presence of weak cytoplasmic expression on this case (B)  Note the heterogeneous ALK 
IHC expression on this case. Strong cytoplasmic staining is still present, but intensity varies. (C) Note the 
homogeneous ALK IHC expression on this case (3+) 
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