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Summary: The study is aimed at an analysis of cost effectiveness of targeted oral on-
cological therapies based on tyrosine kinase inhibitors (TKIs) to support the de-
cisions of the National Committee on Prices and Reimbursement of Medicinal 
Products in Bulgaria regarding inclusion of TKIs therapies in the Positive Me-
dicinal List (PML). Literature search within data bases was made as follows: 
PubMed, Cochrane Library and reports published on UK HTA Programme. The 
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study only included trials published in the last 5 years and following the good 
practices in presentation and reporting of pharmacoeconomic assessments. The 
published data for cost effectiveness of 16 TKIs therapies, 13 of which are in-
cluded in the Bulgarian PML (axitinib, crizotinib, dasatinib, erlotinib, gefitinib, 
imatinib, lapatinib, nilotinib, pazopanib, ruxolitinib, sorafenib, sunitinib, vemuraf-
enib), are embraced. In 2014 the National Health Insurance Fund paid 80 mln 
Levas for reimbursement of these medicinal products. Three of the analyzed 
TKIs therapies are expected to be included in the PML – bosutinib, regorafenib, 
ponatinib. The summarized results of a metaanalysis of pharmacoeconomic as-
sessments of the TKIs therapies by diagnoses, their cost effective alternatives 
and adopted public expenses from budget of the National Health Insurance 
Fund are presented. Adaptation and update of the data on pharmacoeconomic 
assessments can raise cost effectiveness of medicinal therapies. 

Key words: oncological therapies, tyrosine kinase inhibitors, pharmacoeconomic assess-
ments, therapeutical alternatives, cost effectiveness 
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(axitinib, crizotinib, dasatinib, erlotinib, gefitinib, imati-
nib, lapatinib, nilotinib, pazopanib, ruxolitinib, sorafe-
nib, sunitinib, vemurafenib).    

    2014 .   

  80 . .    
        – 

bosutinib, regorafenib, ponatinib. 
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1.    ( ) 

 2007 . lapatinib     
  (HER2+)    capecitabin. -

     -
   ,  

      . 
   lapatinib + capecita-

bine vs. capecitabine    ,   
    trastuzumab ( . 

1).       -
,  lapatinib + capecitabine  

    4   
   ICER.  -

    -
 ,     lapatinib + cape-

citabine      -
 capecitabine     

    -
 WTP ($ 50 000-$ 100 000/QALY).  2014 . 

      
  lapatinib    -

   lapatinib vs. everolimus. 
 

 1.        
,       

M. Machado et al.,  
2012 [10] 

    
HER2     
 trastuzumab, LAP + CAP vs. CAP 

:  
:   

 : 2010 
 : 5 

: 5% 
: AUC 

1,695 LY vs. 1,406 LY; 
0,958 QALY vs. 0,769 QALY; 

: $ 54 146 vs. $ 23 392 
ICER: $ 105 937/LY; 
$ 128 560/PFY; $ 161 755/QALY 

T. Delea et al.,  
2013 [11] 

    
HER2     TRA;  
LAP + CAP vs. CAP 

:  
:   

 : 2008 
 : 5 

: 3,5% 
: AUC 

1,652 LY vs. 1,32 LY; 
0,927 QALY vs. 0,737 QALY; 

: $ 46 669 vs. $ 22 649 
ICER: $ 82 228/LY; 
$ 101 777/PFY; $ 126 313/QALY 

T. Ebara et al.,  
2013 [12] 

    
HER2     TRA;  
LAP + CAP vs. CAP 

:  
:  

 : 2012 
 :  

 
:   

   

8,4   4,4   
 PFS;  

: $ 22 430   
 

ICER: $ 55 836/PFY 

 : AUC –   , LAP – lapatinib, CAP – capecitabin, TRA – trastuzumab, LY –   
, PFY –     , QALY –     , PFS – -
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2.    ( ) 
    -
      -

 ,    
     , -

    , : imatinib 
(2001), dasatinib (2006), nilotinib (2007), bosutinib 
(2010), ponatinib (2012),   10-

     20 
 80%.       

  , -
      

       -
      

.     
     , 

     $ 30 000   

imatinib    $ 92 000-$ 138 000 -
  2012 .  -   . 

Breitsheidel et al.  imatinib  
      

    .    -
,       

imatinib ($ 92 821/QALY)    ICER  
   € 50 000/QALY.  

   (Reed et al., 
Chen et al.)  imatinib  -

   ,  imatinib  
 . Hoyle et al.   

   – dasatinib  nilotinib,  -
   imatinib    , 

     
 imatinib.   -

     . 2.  
 

 2.        

,       
L. Breitsheidel et al.,  
2008 [13] 

  
 40 ; IMA vs. BMT-MUD 

:  
:   

 : 2005 
 : 5  

: 3% 
:  

3,87 QALY vs. 3,12 QALY; 
: $ 245 185 vs. $ 174 643 

ICER: $ 93 821/QALY 

S. Reed et al.,  
2008 [14] 

  
 ; IMA vs. IFN + LDAC 

:  
:   

 : 2006 
 : 5  

: 3% 
:  -

   

13,39 LY vs. 7,49 LY; 
10,71 QALY vs. 5,18 QALY; 

: $ 609 587 vs. $ 220 419 
ICER: $ 66 071/LY; 
$ 70 474/QALY 

Z. Chen et al.,  
2009 [15] 

  
 ; IMA vs. IFN 

:  
:   

 : 2009 
 :   

: 3,5% 
:  -

   

6,3 LY  ; 
6,4 QALY  ; 

: $ 132 285   
;  

ICER: $ 20 945/LY; 
$ 20 600/QALY 

M. Hoyle et al.,  
2011 [16] 

  ,  
 SDIMA; DAS vs. NIL vs. 

HDIMA 

:  
:   

 : 2010 
 :   

: 3,5% 
: AUC 

7,846 QALY vs. 7,63 QALY vs. 
7,311 QALY; : $ 346 612 
vs. $ 252 655 vs. $ 270 015;  
NIL  HDIMA; DAS vs. 
HDIMA-ICER: $ 143 294/QALY 

O. Ghatnekar et al., 
2010 [17] 

  ,  
 SDIMA; DAS vs. HDIMA 

:  
:    

 : 2008 
 :   

: 3% 
:  

6,37 LY vs. 5,69 LY; 5,19 QALY vs. 
4,57 QALY; : $ 701 230  
vs. $ 695 321; ICER: $ 8801/LY;  
$ 9562/QALY 

M. Kluibenschaedl 
et al., 2014 [18] 

  ,  
 SDIMA; BOS vs. NIL 

:  
:   

 : 2014 
 :   

: 3% 
:  

 ; 
: $ 331 300/QALY  

vs. $ 265 100/QALY 

 : LY –   , QALY –     , IMA – imatinib, 
BMT-MUD –         ; AUC –   , INF – interferon 
alpha, LDAC –  cytarabine, HDIMA –  imatinib,  –   , SDIMA –   imatinib, 
DAS – dasatinib, NIL – nilotinib, BOS – bosutinib, PON – ponatinib 
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Nilotinib    imatinib,  
dasatinib       ($ 
143 294/QALY).    Ghatnekar et al. 

   ,    
 dasatinib    -

  imatinib ($9562/QALY). -
     -

  dasatinib ,    ICER  
      -

    . -
  -     bosu-

tinib (Kluibenschaedl et al.) ,  ICER  
     ($ 

331 300/QALY),    bosutinib   
     nilotinib. 

    
  ponatinib      3151 
,     imatinib, dasati-

nib  nilotinib. 
 , imatinib    

       
interferon,     ,    
  .  

 ,  nilotinib   
    imatinib-  

    , -
,  dasatinib   ,  

     -
. Bosutinib     

nilotinib  imatinib-  . 
   -

      
    imatinib.   -

     
imatinib,      
2015 .  4930 .  950 .   -

.      
     -
  nilotinib, dasatinib  bosutinib. 

 
3.    

 ( ) 
       

 : imatinib (2002 .)   -
   ,    

    15 .  
2006 . sunitinib    imatinib-  

,   2012 . imatinib    -
     .  2013 . 

regorafenib    ,   
,   imatinib  sunitinib. -

    
    . 3. 

 
 3.        

,       
M. Sanon et al.,  
2013 [19] 

    
 GIST –  

1  IMA vs. 2  
IMA 

:  
:   

 : 2010 
 :   

: 3% 
:  

7,18 QALY vs. 9,30 QALY; 
: $ 232 652 vs. $ 322 652 

ICER: $ 60 887/LY; $ 66 869/QALY 

M. Majer et al.,  
2013 [20] 

     
   GIST –  

3  IMA vs. 1  
IMA 

:  
:   

 : 2012  
 :   

: 4% ( ) 1,5% (QALY) 
:  

8,91 LY vs. 7,04 LY; 
6,55 QALY vs. 5,18 QALY; 

: $ 140 948 vs. $ 93 062 
ICER: $ 25 640/LY; $ 35 029/QALY 

V. Mabasa et al.,  
2008 [21] 

   
GIST, IMA vs. BSC 

:  
:   

 : 2006 
 :   

:     
  

:       

66,7  OS vs. 7,7  
OS; 45,3  PFS  
vs 5,6  PFS;  

: $ 73 646/   
vs. $ 1608/ ;  
ICER: $ 14 652/LY 

L. Paz-Ares et 
al., 2008 [22] 

    
 GIST,   

  -
  IMA; SUN vs. 

BSC 

:  
:   

 : 2007 
 : 6  

: 3,5% 
:  

1,59 LY vs. 0,88 LY; 
1,0 QALY vs. 0,55 QALY; 

: $ 33 225 vs. $ 2317; 
ICER: $ 43 200/LY; $ 70 124/QALY 

I. Contreras-
Hernandez et al., 
2008 [23] 

    
 GIST,   

  -
  IMA; SUN vs. 

BSC 

:  
:   

 : 2007 
 : 5  

: 5% 
:  

1,4 LY vs. 1,08 LY; 
: $ 22 530 vs. $ 2362; 

ICER: $ 58 343/LY 

 : GIST –   , BSC – -    , IMA – ima-
tinib, SUN – sunitinib, LY –   , ICER –    ,  –   , QALY 
–     , OS –  , PFS –   , REG – regorafenib 
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Sanon et al.    -
     imatinib    

  ,  2-    
imatinib     -

 .       
  Majer et al. Mabasa et al. -

 imatinib  -   -
      ,  

  ,  ,  
imatinib   .    -

   ,    
sunitinib  ,    

  imatinib,     
   .  

regorafenib     
2013 . ,    

      
imatinib  sunitinib  1,7   7,4  [24]. 

    -
     2015 . 

     -
  ,  imatinib  

sunitinib     , -
 ,      -

.     -

     imatinib  
     . 

 
4.   ( ) 
Sorafenib        

     2007 .   
     

. 4. Vitale et al. ,  sorafenib  -
   -  -
       

  ,   -
.     sorafe-

nib       -
   .    -

,     ,  sorafenib 
  .  Ebara et al. -

  sorafenib      
 .    -
  ,     -

      -
,       

    . -
  ,   -
    ,  sorafenib  -
      -
 – . 

 
 4.        

,       
A. Vitale et al.,  
2010 [25] 

  , -
  LT  -

 ,  
SOR vs. BSC 

:  
:   

 : 2008 
 : 10  

: 3% 
:  

3,7 QALY vs. 3,41 QALY; 
ICER: $ 87 154/QALY 

B. Carr et al.,  
2010 [26] 

   
, SOR vs. BSC 

:  
:   

 : 2007 
 :   

: 3% 
:  

1,58 LY vs. 1,05 LY; 
: $ 49 244 vs. $ 9453 

ICER: $ 75 670/LY 

N. Muszbek et al.,  
2008 [27] 

  , -
   

  -
, SOR vs. BSC 

:  
:   

 : 2007 
 :   

: 5% 
:  

1,52 LY vs. 1,03 LY 
: $ 42 920 vs. $ 9373; 

ICER: $ 68 438/LY 

C. Camma et al.,  
2013 [28] 

  ,   
   -

 ,   
 ; 

SOR vs. BSC 

:  
:   

 : 2012 
 : 5  

: 3% 
:  

0,59 LY  -
; 0,44 QALY  

; 
: $ 23 218 vs. $ 4822; 

ICER: $ 30 121/LY;  
$ 40 203/QALY 

T. Ebara et al.,  
2013 [12] 

    
 , SOR  

vs. BSC 

:  
:  

 : 2012 
 :   

:  
:   

   

10,7  OS vs. 7,9 -
 OS; : $ 43 138 

 ,  
ICER: $ 184 878/LY 

 :  –  , LT –  , SOR – sorafenib, BSC – -  
  , LY –   , ICER –    ,  –   

, QALY –     , OS –  , PFS –    
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5.      
( ) 

    , -
      gefitinib  2003 

.  2005 . gefitinib      
,      

      
    . 

 2009 . gefitinib      
    EGFR. Erlotinib  -

  ,   2004 .  

 ,   -
.   erlotinib    2010 

.       -
      

 ,   ,   2013 
. –         

 EGFR+  . 
     -

      crizotinib 
 2011 .    

    . 5. 
 
 

 5.        

,       
C. Chouaid et al.,  
2012 [29] 

   
  NSCLC;  

ERL vs. CTX (DOC + GEM) 

:  
:   

 : 2011 
 :   

:  
:    

,   -
   

7,1  OS vs. 9,4  
OS; 
0,51 QALY vs. 0,52 QALY;  

: $ 31 295 vs. $ 35 757 
ICER:     

 

C. Chouaid et al.,  
2013 [30] 

   
  NSCLC;  

ERL vs. CTX (GEM) 

:  
:   

 : 2011 
 :   

:  
:    

,   -
   

3,9  OS vs. 4,4  OS; 
0,33 QALY vs. 0,35 QALY;  

: $ 17 189 vs. $ 17 336 
ICER:     

 

C. Wang et al.,  
2013 [31] 

    
EGFR+ NSCLC;  
ERL vs. CTX (CAR + GEM) 

:  
:   

 : 2010 
 : 10  

: 3% 
:  

2,5 LY vs. 4,08 LY 
1,4 QALY vs. 1,96 QALY 

: $ 41 463 vs. $ 91 207;  
ICER: $ 88 829/QALY 

A. Vergnenegre  
et al., 2012 [32] 

   
    

NSCLC; ERL vs. BSC 

:  
:   

 : 2009 
 : 5  

: 3,5% 
: AUC 

1,39 LY vs. 1,11 LY; :  
 – $ 12 916;  – 

$ 16 539;  – $ 9415;  
ICER: $ 46 030/LY – ;  
$ 58 933/LY – ;  
$ 33 524/LY –  

R. Klein et al.,  
2010 [33] 

 NSCLC;  
ERL vs. BSC 

:  
:   

 : 2009 
 : 3  

: 3% 
:  

1,1854 LY vs. 1,106 LY; 
: $ 78 593 vs. $ 67 424; 

ICER: $ 140 670/LY 

S. Thongprasert  
et al., 2012 [34] 

NSCLC; ERL vs. GEF vs. DOC :  
:   

 : 2010 
 : 2  

: 3% 
:  

1,9613 LY vs. 0,9613 LY vs. 
0,9744 LY; 0,1745 QALY vs. 
0,1745 QALY vs. 0,1606 QALY; 

: $ 8520 vs. $ 6458 vs.  
$ 6712; ICER: ERL vs. DOC –  
$ 129 116/QALY; GEF  
DOC 

G. Lewis et al.,  
2010 [35] 

 NSCLC;  
ERL vs. DOC 

:  
:   

 : 2009 
 : 2  

: 3,5% 
:  

0,238 QALY vs. 0,206 QALY; 
: $ 21 825 vs. $ 22 184;  

ICER: ERL  
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   5 

,       
I. Crownwell et al.,  
2011 [36] 

 NSCLC;  
ERL vs. DOC 

:  
:   

 : 2009 
 :    

 
:  

:     
 

311  OS vs. 310  OS;  
: $ 31 460 vs. $ 28 913; 

ICER:      
 

J. Carlson et al.,  
2008 [37] 

 NSCLC;  
ERL vs. DOC 

:  
:   

 : 2007 
 : 2  

: 3% 
:    

0,42 QALY vs. 0,41 QALY;  
: $ 43 705 vs. $ 46 218 

ICER: ERL  

R. Kelly et al.,  
2014 [38] 

 ALK+ NSCLC;  
CRI vs. BSC 

:  
:   

 : 2014 
 :   

: 3% 
:  

7,7  PFP vs. 3,0  
PFS; 20,3  OS vs. 22,8 

 OS; 0,64 LY –  
; 0,38 QALY –  

 ; :  
$ 95 000  ,  
ICER: $ 148 000/LY;  
$ 250 000/QALY 

 : NSCLC –     , CRI – crizotinib, ALK –   ; 
ERL – erlotinib, DOC – docetaxel, GEM – gemcitabin, GEF – gefitinib, CAR – carboplatin, CTX – , EGFR –   

  , PEM – pemetrexed, AUC –   , BSC – -    -
, LY –   , ICER –    ,  –   , QALY – -

    , OS –  , PFS –    

 
  ,   -

        
,      

EGFR+ ,  erlotinib   
    -

.      
    –  -

  ,  erlotinib  
   , 

     
    ,   
  SAT-URN,   

erlotinib     -
   .  -
     , -

  pemetrexed,     
 ,  $ 140 670/LY 

 erlotinib  ,    
     

.       -
,  erlotinib     -

     docetaxel  -
     .    

      -
       , 

      
    docetaxel  -

  570 .  33 .    80 
mg.      gemcitabin. 

   ,    -

    -
      

 erlotinib  docetaxel     -
  . 

   
   crizotinib,   ,  

      -
   ,   -

       -
.  
    ,  -

    
  erlotinib   

,      -
    docetaxel, gemcitabin, 

pemetr xed    -
      

      -
  . 

 
6.   ( ) 

     , 
       – sunitinib 

(2006), sorafenib (2006), pazopanib (2009)  axitinib 
(2012).      , 

       
    10   2008 .  

 2   2013 .   
     

. 6.     ,  
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sunitinib   bevacizumab + 
interferon       -

 .      
     sunitinib 

 interferon – sunitinib  ,   -
   ,       -

.        
    .  

    interferon    
     sunitinib, -
    -

      ,  
sunitinib      
interferon,    -

  sunitinib    interferon    
 -     . 

 
 6.        

,       
E. Remak et al.,  
2008 [39] 

mRCC; SUN vs. IFN :  
:   

 : 2006 
 : 10  

: 5% 
:  

0,92 PFY vs. 0,51 PFY; 2,09 LY vs. 
1,98 LY; 1,33 QALY vs. 1,19 
QALY;  

: $ 277 649 vs. $ 268 350; 
ICER: $ 22 969/PFY; $ 82 954/LY; 
$ 64 908/QALY 

T. Ebara et al.,  
2013 [12] 

mRCC; SUN vs. IFN :  
:  

 : 2012 
 :  

 
:  

:   
   

0,92 PFY vs. 0,42 PFY;  
: $ 76 917 vs. $ 8251;  

ICER: $ 137 328/PFY 

B. Wu et al.,  
2012 [40] 

mRCC; SUN vs. BEV + IFN  
vs. IFN 

:  
:   

 : 2011 
 : 10  

: 3% 
:  

1,71 PFY vs. 1,04 PFY vs. 0,59 
PFY; 2,71 LY vs. 2,55 LY vs. 2,41 
LY; 1,4 QALY vs. 1,23 QALY vs. 
1,11 QALY; : $ 97 801 
vs $ 182 263 vs. $ 33 240;  
ICER: SUN vs. IFN –  
$ 222 626/QALY; SUN vs. BEV + 
IFN – SUN  

A. Calvo et al.,  
2011 [41] 

mRCC; SUN vs. BEV + IFN :  
:   

 : 2008 
 :   

: 3% 
:  

2,9 LY vs. 2,67 LY; 1,87 QALY vs. 
1,71 QALY; : $ 162 449 
vs. $ 194 299; ICER: SUN -

 

Benedict et al.,  
2011 [42] 

mRCC; SUN vs. BEV + IFN :  
:   

 : 2008 
 :   

: 3% 
:  

2,9 LY vs. 2,67 LY; 1,876 QALY vs. 
1,714 QALY; : $ 420 944 
vs. $ 498 212; ICER: SUN  

 

T. Purmonen et al.,  
2008 [43] 

-  mRCC; 
SUN vs. BSC 

:  
:   

 : 2005 
 : 5  

: 5% 
:  

1 LY  ;  
0,74 QALY  ;

: $ 37 869   
; ICER: $ 35 781/LY;  

$ 50 713/QALY 

L. Paz-Ares et al.,  
2010 [44] 

-  mRCC; 
SUN vs. BSC 

:  
:   

 : 2007 
 : 10  

: 3,5% 
:  

1,84 LY vs. 0,53 LY; 1,36 QALY  
vs 0,39 QALY; : $ 50 417 
vs $ 3134; ICER: $ 35 996/LY;  
$ 48 848/QALY 

M. Hoyle et al.,  
2010 [45] 

     RCC; 
SOR vs. BSC 

:  
:   

 : 2008 
 : 10  

: 3,5% 
:  

1,66 LY vs. 1,3 LY; 1,18 QALY  
vs 0,91 QALY; : $ 39 331 
vs $ 6259; ICER: $ 89 945/LY;  
$ 124 287/QALY 
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   6 

,       
T. Ebara et al.,  
2013 [12] 

  RCC,   
 ; SOR vs. 

BSC 

:  
:  

 : 2012 
 :  

 
:  

:    
 

0,46 PFY vs. 0,23 PFY; :  
$ 44 766  ; 
ICER: $ 198 960/PFY 

R. Casciano et al.,  
2011 [46] 

  RCC    
   SUN; EVE vs. 

SOR 

:  
:   

 : 2010 
 : 6  

: 3% 
:  

1,805 LY vs. 0,533 LY; 1,129 
QALY vs. 0,382 QALY; :  
$ 132 861 vs. $ 45 560;  
ICER: $ 68 530/LY; $ 92 035/QALY 

H. Reza et al.,  
2014 [47] 

mRCC; PAZ vs. SUN :  
:   

 : 2013 
 : 5  

: 5% 
:  

2,12 LY vs. 2,07 LY; 1,36 QALY  
vs. 1,27 QALY; :  
$ 154 559 vs. $ 161 387;  
ICER: $ 23 183/QALY 

Özer-Stillman et al.,  
2013 [48] 

-  mRCC; 
AXI vs. SOR 

:  
:   

 : 2013 
 :   

: 3% 
:  

1,3 QALY vs. 1,2 QALY;  
: $ 242 750 vs. $ 168 880; 

ICER: $ 683 209/QALY 

 : mRCC –   , SUN – sunitinib, IFN – interferon, BEV – bevacizumab, 
SER – sorafenib, VE – everolimus, PAZ – pazopanib, AXI – axitinib, BSC – -    , LY – -

  , ICER –    ,  –   , QALY –   
  , OS –  , PFS –    

 

 

      -
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V. Tam et al.,  
2013 [49] 
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ERL + GEM vs. GEM 

:  
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 : 2010 
 : 2  

: 3% 
:  

0,79 LY vs. 0,677 LY; 
0,564 QALY vs. 0,487 QALY; 

: $ 35 882 vs. $ 25 601 
ICER: $ 133 673/QALY 

R. Casciano et al.,  
2012 [50] 
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 ; ERL vs. SUN 
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3,298 LY vs. 2,850 LY; 
2,186 QALY vs. 1,822 QALY; 

: $ 201 163 vs. $ 188 027 
ICER: $ 29 317/LY; $ 43 230/QALY 

 :  – , ERL – erlotinib, GEM – gemcitabin, EVE – everolimus, SUN – sunitinib,  –  
 , LY –   , QALY –     , ICER –  -
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   Lapatinib + Capecitabin –   

 Trastuzumab 
Lapatinib – 3 135 946  Capecitabin 

Dasatinib –    Imatinib Dasatinib – 8 171 216 Nilotinib    
 Nilotinib –   Nilotinib – 12 443 239 Imatinib 

Erlotinib –   Erlotinib – 8 037 858    
   Gefitinib –   Gefitinib – 4 980 612 

Docetaxel; Pemetrexed; 
Gemcitabin; Carboplatin 

Axitinib –     Axitinib – 0  Everolimus   
 Sorafenib –     Sorafenib – 8 552 089 Everolimus 

: IMS Health, Statistical data, 2014 
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