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INTRODUCTION

Cyclosporine A is a cyclic polypeptide consisting of
11 amino acids. It has unique immunosuppressive
properties and has been extensively used in transplant
recipients in the prevention of allograft rejection or the
treatment of graft-versus-host disease. Oral doses of
cyclosporine vary with indication (dependent i.a. on the
transplanted organ, time after the transplantation and
combination with other immunosuppressants), and
range from as low as 3 mg/kg/day as a maintenance dose
to as high as 15 mg/kg in a single dose before solid organ
transplantation.

Several therapeutic features, in addition to the
marked pharmacokinetic variability, define CyA as
a critical drug. Cyclosporine4, 5:
• displays narrow therapeutic range between ineffective

and toxic drug concentrations, with the possibility of
life-threatening consequences in cases of overdosing
and underdosing

• shows high interindividual and intraindividual
pharmacokinetic parameter variability

• displays limited and erratic gastrointestinal absorp-
tion, which is formulation dependent

• requires blood level monitoring
• shows only modest utility of body weight indexing to

determine dosing

The tolerability profile of cyclosporine is charac-
terized by a number of potentially serious adverse effects
that are related to exposure, including acute or chronic
nephrotoxicity, hypertension and neurotoxicity.6

Consupren® solution has been shown to have
therapeutic activity in terms of graft survival and safety
profile comparable to Novartis products. The purpose
of this prospective randomized clinical study was to
compare the efficacy and safety of Consupren® and
Sandimmun® Neoral solution based immunosuppressive
regimen in stable heart transplant patients.

MATERIAL AND METHODS

Eleven stable heart transplant patients were included
in a randomized mono-center clinical study on the basis
of the selection criteria. The study was approved by the
State Institute for Drug Control, the local ethics
committee, and each subject signed an informed consent
agreement. The main criteria for enrollment were:
clinically stable patients at least 6 months after
transplantation, at least three stable last whole
cyclosporine blood trough levels (BTL), no signs of
significant infection, maintained on CyA with Azathio-
prine (Mycophenolate mofetil) and/or steroid immuno-
suppressive regimen. On the day 0 the patients were
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Cyclosporine A (CyA) is a standard component of immunosuppressive regimen after heart transplantation in
most centres. The widespread clinical use of cyclosporine-based immunosuppressive regimens since 1983 has led to
significant improvements in the survival of cardiac allograft recipients due to decreased mortality from infections
and rejections.1–3 CyA has been shown to be safe and effective. Owing to its success when used after the heart
transplantation the number of patients has also risen. This caused growing financial demands on health insurance
companies in the Czech Republic where the immunosuppressive drugs are fully reimbursed. A prospective randomized
study in 11 stable heart transplant patients was performed to compare the efficacy and safety of Consupren®

(IVAX-CR) a Sandimmun® Neoral (Novartis) solution based immunosuppressive regimen. The results suggest that
Consupren® solution can be used as an alternative treatment to Sandimmun Neoral in CyA based regimen.
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randomized according to a randomisation scheme into
two groups. The patients randomized to the Neoral group
continued Neoral therapy; the patients randomized to
the Consupren group were converted from Neoral to
Consupren on 1:1 ratio (mg/kg/day). The dose was
further adjusted to maintain target cyclosporine whole
blood trough levels between 120-200 ng/ml.  CyA blood
levels were determined by specific RIA assay. Endo-
myocardial biopsy was carried out before start of the
study and at the end of 12 weeks. Incidence of graft loss,
graft rejection and adverse events, changes in vital signs
and laboratory variables were recorded and evaluated
during the period of 12 weeks after the switch.

Software and Statistical methods
Statistical analysis compared by the summary

statistical methods two treatment arms of the randomized
group of stable heart transplant patients. The following
variables were evaluated: demography, oral daily dose
of cyclosporine, number of dose adjustments, cyclo-
sporine whole blood trough levels, incidence of adverse
events, changes in vital signs and laboratory variables
during the period of 12 weeks. The basic statistical
parameters were calculated (mean, median, standard
deviation error and percentiles). For statistical evaluation
of continuous variables non-parametric Mann-Whitney
U test was used. For evaluation of categorical variables
M-L a Chi-square test was used (P = 0.05).

RESULTS

Eleven patients were enrolled and completed the
whole study period, 5 patients were enrolled in the
Consupren group and 6 patients in the Neoral group.
There were 9 men and 2 women, mean age of 50,5±10.6
(range 33 to 68 years), mean weight 87.4±17.6 (range
57 to 110 kg), 100 % were Caucasian. The main
characteristics of the group are summarized in Tab. 1.

No rejection episode was diagnosed 12 weeks after
the switch in both groups. Patient and graft survivals were
100%. The mean CyA whole blood trough concentration
at the start of the study was 163.4 ng/ml in Consupren
group vs. Neoral group 156.8 ng/ml, and at the end
196.2 ng/ml in the Consupren group and 148.0 ng/ml in
the Neoral group (Tab. 2+3). Mean CyA doses were
stable during the whole period. Mean dose of CyA at
the start was 237 mg/day in Consupren group vs.
220 mg/day in the Neoral group, and at the end in the
Consupren group 226 mg/day vs. 216.7 mg/day in the
Neoral group (Tab. 4+5, Graph 1). The dose of
cyclosporine had to be changed 11 times (25 %) in both
groups, 4× in Neoral group and 7 times in Consupren
group (Graph 2).

There was no difference in the key comparative
clinical parameters. Blood pressure increased slightly in
the Consupren group from systolic 133±12 mmHg at
the start to 147±15.2 mmHg at the end, and from dia-
stolic 88.8±11.5 mmHg at the start to 92.0±15.2 mmHg

Graph 2.

Table 5.

Table 4.

 

Group N Mean1 SD Median Min Max 
CONSUPREN® 5 196.2 A 88.5 172.0 140 352 
SANDIMMUN® NEORAL 6 148.0 A 34.3 141.5 114 205 
Total 11 169.9 66 158.0 114 352 

CYCLOSPORINE WHOLE BLOOD TROUGH LEVELS AT STUDY END  [ng/ml] 

1) 
  The is no significant difference between the values in the columns with the same apostrophe (P<0.05) 

 

Group N Mean1 SD Median Min Max 

CONSUPREN ®  5 226.0 A 57.3 240.0 140 280 

SANDIMMUN 
® 

 NEORAL 6 216.7 A 58.5 230.0 110 280 
Total 11 220.9 55.2 230.0 110 280 

CYCLOSPORINE DOSAGE AT STUDY END  [mg/day]  

1)   The is no significant difference between the values in the columns with the same apostrophe (P < 0.05) 

Table 2.

Table 3.

 

Group N Mean1 SD Median Min Max 

CONSUPREN ®  5 163.4 A 20.7 161.0 145 198 

SANDIMMUN ®  NEORAL 6 156.8 A 24.1 164.5 120 179 
Total 11   159.8 21.8 161.0 120 198 

CYCLOSPORINE WHOLE BLOOD TROUGH LEVELS AT STUDY START  [ng/ml] 

1) 
  The is no significant difference between the values in the columns with the same apostrophe (P < 0.05) 

 

Group N Mean1 SD Median Min Max 

CONSUPREN ®  5 163.4 A 20.7 161.0 145 198 

SANDIMMUN ®  NEORAL 6 156.8 A 24.1 164.5 120 179 
Total 11   159.8 21.8 161.0 120 198 

CYCLOSPORINE WHOLE BLOOD TROUGH LEVELS AT STUDY START  [ng/ml] 

1) 
  The is no significant difference between the values in the columns with the same apostrophe (P < 0.05) 

 

Parametr Sandimmun ®  Neoral Consupren ® Total 
Number of patients 6 5 11 
Recruitment 9/1999–2/2000 9/1999–12/1999 9/1999–2/2000 
Women 2 (33%) 0 (0%) 2 (18%) 

Men 4 (67%) 5 (100%) 9 (82%) 
Age 

Mean (SD) 51.2 (12.0) 49.8 (10.0) 50.5 (10.6) 
Median 53 55 54 
Min 36 33 33 
Max 68 57 68 

Indication for transplantation 
Ischemic heart disease 2 (33%) 3 (60%) 5 (45%) 
Dilative cardiomyopathy 4 (67%) 2 (40%) 6 (55%) 

 MAIN CHARACTERISTICS OF THE STUDY GROUP 
t i tik b i tů       Study arm 

Table 1.
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at the end. Systolic and diastolic blood pressure in Neoral
group remained unchanged during the entire period. In
the study the test drug was very well tolerated. Incidence
of adverse events and changes in laboratory variables
during the period of 12 weeks after the switch were
comparable. Only one new adverse effect was recorded
(Herpes zoster) in the Consupren group and this
disappeared 17 days after appropriate treatment. The
laboratory results of creatinine, urea, liver enzymes, uric
acid, glycemia, cholesterol, triglycerides, mineral levels
and red and white blood counts remained unchanged
during the entire study period in both arms. Leucopenia,
thrombocytopenia, slightly increased cholesterol, TG,
urea, creatinine, and uric acid were the most common
laboratory abnormalities in both arms.

CONCLUSION AND DISCUSSION

The number of enrolled patients was relatively low.
The recruitment of the patients was influenced by specific
indication with limited number of eligible patients. Since
1993 there have been 170 heart transplanted patients in
the Cardiovascular and transplantation center in Brno,
125 out of them still living in 2001 and controlled by the
center. The patient survival in Brno cardioangiological
center is about 80% after one year and 69% after three
years.7

Mean dosage of cyclosporine in stable heart transplant
patients ranged in several studies from 3.3–3.6 mg/kg/
day8. In our study the mean dose of cyclosporine was
slightly lower (2.7 mg/kg/day) and was influenced by
other immunosuppressive drugs given in a combination
regimen and by the centre’s experience. Increase in
blood pressure in Consupren group can be explained by
the higher cyclosporine exposure (higher mean BTL in
Consupren group at the study end 196.2 vs. 147 ng/ml in
Neoral). Other parameters were fully comparable.

Although the study group is rather small for appro-
priate statistical evaluation, the results suggest that
Consupren® can be used as an alternative cost-effective
treatment to Sandimmun® Neoral in CsA based regimens
in stable renal transplant recipients.
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