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SUMMARY

In order to estimate the degree of glucose tolerance impairment, oral glucose tolerance test was conducted in the group of 15 schizophrenic patients taking olanzapine, the group of 15 schizophrenic patients taking risperidone and in the group of 14 healthy volunteers. In the olanzapine group the tolerance was impaired in 33% of the patients, contrary to the risperidone group in which impairment amounted to 20% of the patients. The authors discuss possible mechanisms responsible for impaired glucose tolerance in patients taking newer antipsychotic drugs.
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INTROCUTION


The risk of type 2 diabetes mellitus in two times more prevalent in schizophrenics compared with the general population (Haupt & Newcomer 2001). Many evidence indicate that the increased risk of diabetes is amplified by (treatment with) certain newer antipsychotics (Ollendorf et al. 2004; Etminan et al. 2003). Although there are data suggesting an association between all newer antipsychotics and type 2 diabetes mellitus (Sneed & Gonzales 2003, Koller et al. 2003, Waknine 2004, Yang & McNeely 2002), the increased risk of diabetes and diabetic ketoacidosis is especially attributed to olanzapine and clozapine (Kelly & Wells 2001, Koller & Doraiswamy 2002, Wehring et al. 2000). Potential mechanisms for antipsychotic-induced diabetes mellitus are numerous (Kapur et al. 2004). Weight gain with a consequent increased insulin resistence is an important risk factor (Sussman 2001, Lindernmayer et al. 2001). However, case reports and controlled studies suggest that this may also be the direct adverse effect of dibenzodiazepine-derived compounds, clozapine and olanzapine, on glucose tolerance independent of the contribution of weight gain (Folnegović-Šmalc et al. 2004). Probably, different antipsychotics provoke hyperglycaemia in different and mutiple ways. That may be the explanation of their different potency to provoke diabetes mellitus. For example, olanzapine is associated with a 37% increased risk for the development of diabetes compared with risperidone (fuller et al. 2003). We investigated differences in glucose metabolism between patients treated with olanzapine and those treated with risperidone.

METHODS


The research was conducted on 44 subjects: 30 schizophrenic patients meeting the DSM-IV critetia with at least one episode of schizophrenia and 14 healthy volunteers. Schizophrenic patients

were randomly selected. Patients with diabetes and those with family history of diabetes were excluded. All the patients were previously treated with older, typical antipsychotics. At the moment of switching to newer antipsychotics, they were equalized by body mass index (BMI), age and sex. The patients had been taking the tested drugs for at least six months. Olanzapine had been administered to 15 patients (age: 37.20±7.88; M=5, F=10) and risperidone was administered to the other 15 (age: 42.13±12.40; M=6, F=9). There was no significant difference in the therapy duration with tested drugs between two groups. Oral glucose tolerance test (OGTT, according to WHO recommendationes) was performed in all subjects. Blood samples were taken at defined time points (0, 60, 120, 180 minutes) in order to determine the serum concentrations of glucose (enzymatic method using hexokinase, Olympus); insulin (ELISA, Mercadone) and C-peptide (ELISA, Mercadone). Reference ranges for laboratory values after fasting: glucose = 4.2 – 6.4 mmol/l; insulin = 2 – 25 mU/l, C-peptide = 343 – 1803 pmol/l. Criteria for the impaired glucose tolerance were: fasting serum concentration of glucose ≥ 6.5 mmol/l, serum concentration of glucose in oral glucose tolerance test (75 grams) after 120 minutes ≥ 8.0 mmol/l; fasting  serum concentration of insulin ≥ 26 mU/l, serum concentration of insulin in oral glucose tolerance test ≥ 100 mU/l. The data were analysed by using the two-tailed Student's t-test.

RESULTS


According to established criteria, glucose tolerance was impaired in 3 patients taking risperidone (20%) and in 5 patients taking olanzapine (33%). There was no impairment of glucose tolerance in the group of healthy volunteers. Fasting hyperglycaemia (7.2 mmol/l) was noticed in one patient taking olanzapine. A total of 7 patients had impaired glucose tolerance (27%). At the time of testing, BMI was significantly higher in the olanzapine group than in the healthy group, but there was no significant difference between the olanzapine and risperidone group (healthy 26.19±4.23; risperidone 26.79±4.46; olanzapine 29.15±3.33).

Table 1. Serum concentrations of glucose, insulin and C-peptide in healthy subjects (N=14), schizophrenic patients taking risperidone (N=15) and olanzapine (N=15) in oral glucose tolerance test.




     HEALTHY
RISPERIDONE
  OLANZAPINE
   P




         N=14

       N=15

       N=15

BMI


    26.19±4.23 

   26.79±4.46

   29.15±3.33

 0.0348 a

Glucose: 0 min
    5.47±0.63

   5.39±0.41

   5.34±0.77

 NS

Glucose: 60 min
    6.81±2.37

   8.05±2.74

   9.01±0.77

 0.0378 a

Glucose: 120 min
    4.92±1.29

   6.29±1.89

   6.78±2.28

 0.0125 a













 0.0317 b

Glucose 180 min
    4.45±0.56

   5.02±0.85

   5.09±1.56

 0.0438 b

Insulin: 0 min

    11.05±6.86

   8.69±5.07

   15.75± 8.48

 0.0098 c

Insulin: 60 min
    56.56±33.97
   59.34±29.67

   115.86±87.22  
 0.0247 a













 0.0245 c

Insulin: 120 min
    23.33±19.83
   46.79±39.37

   61.15±28.54

 0.0003 a

Insulin: 180 min
    6.34±2.81

   23.19±19.77

   25.29±20.20

 0.0017 a













 0.0039 b

C-peptide: 0 min
    614.43±536.45          506.13±237.25
   775.67±591.58
 NS

C-peptide: 60 min
    1999.13±1230.92      2249.00±782.79
   3157.20±2159.80 
 NS

C-peptide: 120 min
    1997.43±1054.15
   2107.53±1161.59       3202.40±1132.40      0.0001 a













  0.0142 c

C-peptide: 180 min
    557.71±515.47          1434.27±1083.11       2106.33±1200.79   
 0.0001 a













 0.0105 b


Legend: a = olanzapine vs. healthy; b = risperidone vs. healthy; c = risperidone vs. olanzapine

DISCUSSION


The most significant result of our analysis was that both olanzapine group and risperidone group had individuals with impaired glucose tolerance. Our results are consistent with previous studies that compared the risk of diabetes mellitus in patients taking olanzapine, risperidone and conventional antipsychotics. The gratest risk of diabetes was among olanzapine users and slightly increased risk of diabetes was associated with the use of risperidone and conventional antipsychotics (Ollendorf et al. 2004, fuller et al. 2003, Koro et al. 2002). In our study, the difference between the groups measured by oral glucose tolerance test existed as well, but was not always clear. Although exact mechanisms by which antipsychotics cause hyperglycaemia remain uncertain, obesity with resultant insulin resistence (Reinstein et al. 1999, Akhtar et al. 2004), blockade of serotonine receptors 5HT1A on pancreatic β-cells independently of weight gain (Kapur et al. 2004) and pancreatitis caused by antipsychotics (Koller et al. 2003) are the most mentioned possible mechanisms. Weight gain and associated insulin resistence seem likely to play an important role in the increased risk of the typer 2 diabetes mellitus in patients on atypical antipsychotics. The increased compensatory secretion of insulin and C-peptide in non-diabetic patients on atypical antipsychotic therapy, during the oral glucose tolerance test in the study of Yazicki, also support this hypothesis (Yazicki et al. 1998). In our study, all of the three measured parameters: the glucose respond, the compensatory secretione of insulin and C-peptide are significantly higher in patients compared to healthy volunteers during the oral glucose tolerance test. The concentrations of glucose, insulin and C-peptide were regularly higher, but not always signifficantly, in the patients taking olanzapine in comparison with risperidone. Body mass index was signifficantly higher in the patients taking olanzapine compared with the healthy group. Thus, difference in body weight may be one of the explanations for our different results in patients taking different drugs. Other possible explanations are: blockade of pancreatic β-cells 5HT1A receptors (Akhtar et al. 2004) and greater incidence of pancreatitis associated with the patients taking clozapine and olanzapine compared with risperidone (Koller et al. 2003). Due to many limitations, our study just indicates possible underlying mechanisms responsible for the development of diabetes mellitus in patients taking antipsychotics.
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