
E.Lomaia: lomelza@gmail.com

The mechanisms of resistance to tyrosine kinase inhibitors (TKI) in chronic

myeloid leukemia (CML) aren't fully understood. In the present study, we

analyze whether NK cells might have play a role in the response to TKI.

The goal of this prospective research is to evaluate the role of NK-cells and

KIR haplotypes in the development of resistance to TKI therapy in CML CP

patients.
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THE ROLE OF NK-CELLS IN RESISTANCE CHRONIC MYELOID LEUKEMIA

PATIENTS TO TYROSINE KINASE INHIBITORS

• Overall, 40 patients with CML in first chronic phase (CP) resistant (non-

responders) or with optimal response (responders) to two prior TKIs and

20 healthy donors were enrolled in our study. The median age was in

patient’s and in healthy donors 53 (26–70) years and 32 (23–59) years,

respectively.

• As a third line TKI patients received bosutinib n=5 (12,5%), dasatinib

n=13 (32,5%), and nilotinib n=22 (55%).

• Patients received third line TKI at least 1 year with (n=20) or without

(n=20) molecular response 2 (equal BCR::ABL <1%).

• Expressions of NK, TNK cells, activating and inhibiting receptors on NK

cells were evaluated by flow cytometry, The KIR receptor’s

haplotype was defined by PCR and protein electrophoresis.

RESULTS

 Median expression of level of NK and TNK cells was 9%

and 5 % vs 11% and 5% vs 7% and 5%, respectively, in

the healthy donors, responders and non-responders

(p>0,05).

 In these groups median fraction of activating NKp46

(CD335) and inhibiting KIR (CD158 e1/e2) receptors of

NK-cells was 0.5% and 0,5% vs 0.7% and 0.2% vs 0.5%

and 0.3%, respectively (p>0,05).

 Comparisons of KIR genes’ expression, the quantity of

activating and inhibiting KIR, KIR genotypes in

responders, non-responders, and healthy donor groups

are presented in Tab. 1. Much more patients in

responder group expressed activating KIR2DS4 and

KIR3DS1 than in non-responders or healthy group.

Meanwhile more CML patients in both groups expressed

KIR3DL2 receptor than donors.

 In all 3 groups haplotype Bx of KIR was predominantly

detected. Estimated MR2 by 12 months was 11% and

43% of patients with A and Bx haplotype, respectively

(0,096).

 4-year overall survival was 59% vs 87% in cases with

haplotype A vs Bx (p=0,008) (Pic. 1).

CONCLUSIONS

In our cohort of patients (responders vs non-responders) vs healthy donors no statistically differences were observed in the level of

expression of NK, TNK cells and prevalence of KIR haplotypes. Patients with haplotype B vs A had slightly higher MR2 and had

significantly better overall survival. More responders expressed some type of activating KIR receptors. In our cohort of heavily

pretreated CML patients there were none to moderate differences in the level of NK-cells, it receptors or haplotypes versus healthy

donors or even depending on the response to TKI therapy.
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Patiens with haplotype A, 
n=4/9 (45 %)

Patients with haplotype B,
n=4/31 (13 %)

p = 0,008

Pic. 1. OS probability for CML patients with haplotype A and haplotype B 
on third line TKI therapy.
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Expression of

activating KIR

KIR2DS1 6 (30 %) 8 (40 %) 9 (45 %) 0,61

KIR2DS2 10 (20 %) 13 (65 %) 8 (40 %) 0,28

KIR2DS3 3 (15 %) 6 (30 %) 6 (30 %) 0,45

KIR2DS4 13 (65 %) 19 (95 %) 11 (55 %) 0,02

KIR2DS5 1 (5 %) 5 (25 %) 4 (20 %) 0,21

KIR3DS1 2 (10 %) 9 (45 %) 6 (30 %) 0,04

Expression

of inhibiting KIR

KIR2DL1 20 (100 %) 19 (95 %) 18 (90 %) 0,35

KIR2DL2 10 (50 %) 13 (65 %) 9 (45 %) 0,42

KIR2DL3 19 (95 %) 16 (80 %) 16 (80 %) 0.31

KIR2DL4 18 (90 %) 20 (100 %) 19 (95 %) 0,58

KIR2DL5 8 (40 %) 9 (45 %) 5 (25 %) 0,39

KIR3DL1 6 (30 %) 11 (55 %) 12 (60 %) 0,13

KIR3DL2 9 (45 %) 19 (95 %) 17 (85 %) 0,01

KIR3DL3 20 (100 %) 18 (90 %) 19 (95 %) 0,35

Quantity

of activating KIR

per patient

0 2 (10 %) 1 (5 %) 1 (5 %) 0,76

1 8 (40 %) 3 (15 %) 7 (35 %) 0,19

>2 10 (50 %) 16 (80 %) 12 (60 %) 0,14

Quantity

of inhibiting KIR

per patient

6 17 (85 %) 10 (50 %) 3 (65 %) 0,01

7 2 (10 %) 8 (40 %) 5 (25 %) 0,09

8 1 (5 %) 2 (10 %) 2 (10 %) 0,83

The type of

KIR Haplotypes

АА 4 (20 %) 3 (15 %) 6 (30 %) 0,50

Bx 16 (80 %) 17 (85 %) 14 (70 %) 1,00

Tabl. 1. Comparisons of KIR genes’ expression, the quantity of activating and inhibiting KIR, KIR 
genotypes in responders, non-responders, and healthy donor groups .
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