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Summary. Type 2 diabetes mellitus is a serious, chronic, progressive and 
widespread disease. Metformin is the most commonly prescribed initial therapy, 
but combination with other antidiabetic agents usually becomes necessary due to 
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the progression of the disease. Pioglitazone is recommended as a second-line 
therapy because of its strong antihyperglycemic effect and its ability to reduce 
insulin resistance.Treatment with pioglitazone is associated with a significantly 
lower risk of cardiovascular complications and hypoglycemia, while simultane-
ously it improves the lipid profile and the symptomatic and histological changes in 
the liver. Gliptins (sitagliptin and vildagliptin) are a new class of oral antidiabetic 
drugs which reduce glycated hemoglobin by a different mechanism. Although 
efficacy of sitagliptin and vildagliptin is close to that of pioglitazone, the lack of long 
term safety data and the higher price question their predominant use. The objec-
tive of this review is to highlight the advantages of mono- and combination therapy 
with pioglitazone in comparison with gliptins and to underline the inconsistencies 
in medicinal and reimbursement policy in Bulgaria. 

Key words: type 2 diabetes, pioglitazone, gliptins, safety, cost-effecti-veness
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.        -

       – 
sitagliptin – 100%, vildagliptin – 100%, pioglitazone – 25%, sitaglip-
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Agency ( )      “thiazolidindions”, 
“pioglitazone”, “DPP-4 inhibitors”, “vildagliptin”, “sitagliptin”, “met-
formin”, “effectiveness”, “safety”, “combination therapy”.   -

           -
 2000-2015 .,     -
  pioglitazone, sitagliptin  vildagliptin    

   metformin. 

   
  pioglitazone 

 (TZD)   - -
      ,  

    2,  , , -
, , -  , -

, ,      
    [5].  TZD    Pioglitazone 

(PIO)  ,      
(HbA1c).     HbA1c  0.92%  
1.05%    PIO 15 mg  30 mg  [6, 7], 

       2% [4].   -
    PIO     

Sulfonylurea (SU)  Metformin (MET)    ,  
     HbA1c    

0.7  0.9%  Sitagliptin (SIT) [8, 9]   0.7%  Vildagliptin 
(VIL) [10]. 

     ,  TZD   
   . Lü et al. ,  PIO  -

    a      
  -1.48 mmol/l      [5].  

SIT  VIL       1.2 mmol/l  
[8]  1.11 mmol/l [11].   ,  

  ,    , ,  TZD -
   - ,    -

 (HDL)    (LDL)   10 
 15% [12]     ,  -

       PIO [4].  
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 1.     ,  
       

 
, 
    

 [%] 
   

  [mm l/l] 
SU + PLB - 0.28 ± 0.11 + 0.17 ± 1.92 Lü et al., 2011 
SU + PIO 30 mg - 0.92 ± 0.10 - 1.48 ± 2.08 
PLB +    
PIO 15 mg +  - 0.92 - 1.9 

Scherbaum  
et al., 2002 

PIO 30 mg +  - 1.05 - 2.0 
MET + PLB   Yang et al., 

2012 MET + SIT - 0.9 -1.2  
PLB   Barzilai et al., 

2011 SIT 50 (100) mg - 0.7 - 1.5 
SU + PLB - 0.2 Yang et al., 

2015 SU + VIL 100 mg  - 0.7 
 

PLB + MET +  - 0.25 + 0.02 Lukashevich  
et . al., 2014 VIL + MET +  - 1.01 - 1.11 

EQW 2 mg - 1.53 - 2.3 
MET 2000 mg - 1.48 - 2.0 
PIO 45 mg - 1.63 - 2.6 

Russell-Jones 
et al., 2012 

SIT 100 mg - 1.15 - 1.1 
PIO 30 mg - 1.4 ± 0.1 - 1.9 ± 0.2 
VIL 100 mg - 1.1 ± 0.1 - 1.3 ± 0.2 
PIO + VIL 15/50 mg - 1.7 ± 0.1 - 2.4 ± 0.2 

Rosenstock  
et al., 2007 

PIO + VIL 30/100 mg - 1.9 ± 0.1 - 2.8 ± 0.2 
SIT + MET 100/> 1500 mg - 0.656 ± 0.21 - 1.1 Chawla et al., 

2013 PIO + MET 30/> 1500 mg - 0.748 ± 0.35 - 1.7 
SIT + MET + SU 100/  
1500/   

  

- 0.71 ± 0.12 1.27 ± 0.22 Liu et al., 
2013 

PIO + MET + SU 30/  
1500/   

  

- 0.94 ± 0.12 1.98 ± 0.22 

EQW 2 mg + MET - 1.5 
PIO 45 mg + MET - 1.2 

Bergenstal  
et al., 2010 

SIT 100 mg + MET - 0.9 
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   1 

 
, 
    

 [%] 
   

  [mm l/l] 
MET +   

 
- 2.5   166.5 (9.24  mmol/l)  

103 mg/dl (5.71 mmol/l) 
MET + PIO 15 mg - 2.8  174.0 (9.66  mmol/l)  

111.0 mg/dl (6.16 mmol/l /) 

Lee et al., 
2013 

MET + SIT 100 mg - 2.7  173.0 (9.60 mmol/l)  
105.0 mg /dl (5.86 mmol/l) 

MET + VIL  1000/100 mg - 0.68 ± 0.02 Blonde et al., 
2009 MET + TZD   1000 mg - 0.57 ± 0.03 

 

MET + VIL > 1500/100 mg - 0.88 ± 0.5 - 1.4 ± 0.1 Bolli et al., 
2008 MET + PIO > 1500/30  mg - 0.98 ± 0.06 - 2.1 ± 0.1 

MET + VIL 500/50 mg - 0.75 - 1.75 
MET + PIO 500/15 mg - 0.85 - 1.85 

Kaur, M. et al., 
2014 

VIL + PIO 50/15 mg - 1.35 - 2.6 
MET + PIO 1000/30 mg Jindal et al., 

2015 MET + VIL 1000/100 mg 
 ,  

  -
 ,    

    -
 -

  -
  -

   -
  

 ,  -
   , 

      
  -

   
   

   
 

PIO 30 mg + MET + SU  - 1.65 - 2.83 Kaur, K. et al., 
2014 VIL 50 mg + MET + SU - 1.23 - 3.35 

EQW – ; MET – ; PIO – ; SIT – ; VIL – ; SU 
– ; TZD – ; PLB –  

    PIO    
   SIT  VIL 

  DURATION-4 [13],   820 
 (696  26-   ),  

  EQW, MET, PIO  SIT     
  2.     HbA1c  1.63%  
  PIO    1.15%    SIT.  
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-   PIO – 6.84%  PIO  7.32%  SIT.   -

     -   
 TZD     .  -

      PIO   -
: -2.6 mmol/l  PIO; -1.1 mmol/l  SIT.   

       - ,  PIO [+1.5 
(0,06)]      

  SIT [+1.0 (0,04)]. 
     PIO    VIL 

Rosenstock et al.   -    
PIO.     (HbA1c) (   
1.4 ± 0.1%    PIO  1.1 ± 0.1%  VIL)  -

    (   1.9 ± 0.2 mmol/l  PIO  
  1.3 ± 0,2 mmol/l)   -    -

.    ,   
   [14]. 

  ,      
   (HbA1c < 7%)  -   -

  PIO [15]. 

    PIO + MET  
     SIT + MET  VIL+ MET 

  ,     
   2,     

,     - ,   -
  . PIO  MET   

     - ,  TZD 
 -      - . -

       
        -

,         [16]. 
  ,  ,   (SIT, VIL)  

     [17]. 
      PIO  MET  -
  SIT  MET,    -

       MET  
  TZD. Chawla et al.       
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HbA1      SIT (  1) -0.656 ± 0.21%,  
PIO (  2) -0.748 ± 0.35%.    16-    

         19.58 
mg/dl  30.38 mg/dl,    1  2 [18].  -

   Liu et al.     -
  (HbA1 )     -0.94 ± 0.12%  

PIO  -0.71 ± 0.12%  SIT,    -  
  TZD.       -

 e -35.7 ± 4.0 mg/dl  PIO  -22.8 ± 4.0 mg/dl  SIT,  
   -12.9 ± 5.7 mg/dl (P = 0.02) [19].   

DURATION-2 Bergenstal et al.     
PIO  SIT     MET    

   2.       -
     ,   -

  PIO  MET   -  : SIT (-9%, 95% CI -1.1 
 -0.7)  PIO (-1.2%, 95% CI -1.4  -1.0) [20]. Lee et al.   

,   ,    MET  
PIO  SIT      -

     2 [21].    
  ,    , -

  (-2.8%  PIO  MET; -2.7%  SIT  MET),    
 ,   SIT     -

  – 100 mg,   PIO     –   
 15 mg     45 mg.  

, ,   GALIANT, 
      VIL    TZD, 

    MET (  1000 mg/ )   
   2, ,       -

       .  
       

 [22].  Bolli et al. ,  PIO,   
   MET,   -    VIL,   

  -    HbA1  (-0.98 ± 0.06%)  -
    (-2.1 ± 0.1 mmol/l).   -
,      ,   VIL,  

-0.88 ± 0.5%  -1.4 ± 0.1 mmol/l [23, 24].   , 
, ,  ,  90 

,         
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    – MET/PIO; 
VIL/MET; VIL/PIO.    12-    , 

    0.85%   MET/PIO   0.75% 
  VIL/MET.        -

 -    ,  PIO. -
        

  ,     MET/PIO  VIL/MET, -
        TZD – 28.75%  18.76%  

 [25].   (2015 .) , , 
  ,   -

  VIL  PIO    MET, ,   -
        

       2    
24 .        

    .     
  12  24     -

   .      
      -    -

 [1].       MET, SU  PIO  VIL, 
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 ,    PIO,   ,  
        -

   ,    , 
 ,    

     2.  ,  PIO -
 HDL ,    , 

        
,         LDL -

 [27, 28].      
PPAR- - , TZD     

     [29],  
  ,   PIO,    -
       [30]. 

  TZD       -
     -   ,  

         -  
. TZD     -

   ,    -
   .    -

     -    
      , -

  TZD.       
  ,   TZD,    

[31].    Duration-4  a   -
   .     

  : -1.3 mm Hg (0.8 mm Hg), -1.7 mm Hg (1.0 mm 
Hg)  -1.8 mm Hg (1.0 mm Hg)    EQW, PIO  SIT, -

.        
    PIO: -2.5 mm Hg (0.6 mm Hg).    

  PIO     [13].  
PIO    ,   

MET,      ,  
,   ,    -

. PROactive  , , , -
 ,     PIO (45 mg/ ) -

    5238    
 2   -  .  -

     10%  
     ,   -

, ,   ,   
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        , 
        ,  

   [32]. PIO     -
       .   

    PROactive  ,  PIO 
         -

  (5.6%    PIO  10.2%  - -
)     -  , 

         
 (13.0%    PIO  17.7% - )  

   [33].  
      -

  -      
ROSI [34],       PIO -

,          2 
  PIO        

  ,    [35].   MET, -
       -   -

,    ROSI,     PIO  -
    2  [36]. ,  -

      ROSI   2010 ., -
,   ,  ROSI,   -

   (    -  ) 
 -  (RR 1.20; 95% CI 1.08-1.34),     

     (RR 1.73; 95% 
CI 1.19-2.51)     PIO [33].   
PIO     (PPAR- -  ) -

   ROSI,   ,     -
   (     -

)   -   [38]. 
     (HF)  

 ,        
          

.  -    -
  PIO  ,        

     4 (DPP-4).  
(2013 .) -      SAXA 

   16 492-     2   -
 -      – Saxa-
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gliptin Assessment of Vascular Outcomes Recorded in Patients With 
Diabetes Mellitus (SAVOR) – Thrombolysis in Myocardial nfarction 
(TIMI). Scirica et al.        

    . ,  
     SAXA    

  (3.5% vs. 2.8%; HR, 1.27; 95% CI, 1.07 
 1.51; P = 0.007) [39].        
   [40].  ,     

84 ,  ,      
    -   ,  

 DPP-4     /   [41]. 
    ,   , -

  (  SIT, SAXA  ALO)   
       DPP-

4   24% [42]. 
  ,  DPP-4    

        [43], 
        - -

 .         2 
,          

  SIT       -
      [44]. 

 2008 . Food and Drug Administration (FDA)    -
 -       -

            
    : DPP-4 .  

2013-2014 .      DPP-4 -
,          

,       - -
     .   , 

    PIO  -   
 .       -
-        . 

     ,   
 ,   PIO        

,         -
    -  ,   -

      [45]. 
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 ACT NOW     , 
         

     2 (T2DM), PIO      
    T2DM  70% [46]. 

   PIO,    -
   ,      

,          
    .   ,  

  PIO       -
      ,  

   , ,    -
 [47, 48, 49]. o     DPP-4 -

   ,      -
 ,     , -

        [50, 51, 52]. 
   ,    , -

 TZD    ,   . Azoulay et al.  
            

,  PIO (HR 1.83; 95% CI 1.10-3.05) [53],  
Wei et al.    23 548 ,  PIO,  
184 166          

          PIO (1.16; 95% CI 
0.83-1.62) [54, 55]. -  ,  -

   PIO – PROactive,       -
   PIO ,       

.         
         PIO . 

      TZD  -
          [56, 57].  

 ,       -
     FDA ,   

     ,      -
        -
 ,   : EQW, , SIT, 

SAXA, VIL, ALO   [58, 59, 60, 61].   
     -  -

           -
  .         
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,       
     . 

    ,     
       PIO    

  ,     2. 

   
        
        -
  ,       -

   ( ).  
  ( )  PIO  30 mg,    SIT  VIL  100 mg.  
   PIO    25%  

.  , SIT  VIL    100%  
,    -    .   

3      -   -
    .  

 
 3.      

 ,  mg   
, . 

  
 
, . 

  
   

PIO  PIO + MET, % 

PIO 30 1,56156 46,84 - 

SIT 100 2,64929 79,48 + 70 

VIL 100 2,73429 82,03 + 75 

PIO + ET 
15/850 mg 

30/2000 1,68522 50,56 - 

PIO + ET 
15/1000 mg 

30/2000 1,68522 50,56 - 

SIT + MET 
50/850 mg 

100/2000 3,18204 95,46 + 89 

SIT + MET 
50/1000 mg 

100/2000 3,20408 96,12 + 90 

VIL + ET 
50/850 mg 

100/2000 3,24533 97,36 + 93 

VIL + MET 
50/1000 mg 

100/2000 3,08333 92,50 + 83 
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   ,    PIO   
  -          -

  ,       -   
    -     PIO   

      .   
 IMS Health       SIT, VIL  

   MET,      ,   
    SIT  VIL    PIO  

  100%      682 217,76 
.  90 437,24 .,  ( . 4). 

,   SIT + MET  VIL + MET  -
  PIO + MET    50%,    -

   10 161 740,45 . 
     Klarenbach et al.,  

  United Kingdom Prospective Diabetes Study Out-
comes,       ,   

    (QALY)       
  MET      2  . 

DPP-4 ,      
 -     -  QALY    -

,   -   -  [63]. , -
  , ,  PIO     -   

  SIT,         
   -  .  

 
 

PIO        SIT  
VIL.     -       

  DPP-4  (SIT, VIL).    -
   -   (DPP-4 , GLP-1 -

     -  -2), 
         -  

  .       -  -
     . PIO  -
   -      ROSI   

     .    -  
 ,         -

     -  .     -
        

,       10 934 395,45 . 
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