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 Abstract 

The clinical pharmacy approach consists of a direct pharmaceutical intervention “PI” on the prescription, based on the 

pharmaceutical analysis of the latter, proposing, if necessary, modifications of the drug therapy. It is accompanied by 

pharmaceutical advice and the targeted dissemination of information to the prescriber. 

The objective of this work is to evaluate the pharmaceutical analysis and its impact on the improvement of the drug 

treatment of the kidney transplant under Tacrolimus. 

This is a descriptive retrospective study, over a period of three months, of Tacrolimus-treated kidney transplant 

recipients who received therapeutic monitoring at the EHU pharmacovigilance department Oran- Algeria. 

The collection of information was based on the analysis of patient file summary sheets using a PI form prepared by the 

Therapeutic Opinion Service Unit. For the pharmaceutical analysis of prescriptions, various bibliographic references have 

been used: VIDALExpert®, Drugs.com, THERIAQUE,... 

The study involved 60 kidney transplant recipients aged 16 to 55 with a sex ratio of 1: 1. The most common age group 

was 30 to 40 years old. The majority of cases treated came from the kidney transplant unit (80%) for a transplant 

exceeding one year (85%). Only 8% of the renal transplant recipients studied was switched to Ciclosporin following the 

onset of side effects. 

The problems detected are mainly related to drug interactions (48.35%), followed by overdose (36.65%) and 

underdosing (11.65%). Most AMIs is of low severity (82%). 
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The most common drug combination was: Tacrolimus + Cellcept + Corticoid + antihypertensive (46.70%). 

Among the observed side effects, the most common were: increased tacrolemia (35.15%), increased muscle IA and rash 

at equal percentages (22.45%). 

The most common pharmaceutical intervention was to re-administer Tacrolimus and recheck tacrolemia in 32% of 

cases. It was accepted by clinicians in 86.65% of the cases studied. 

Pharmaceutical intervention in the context of therapeutic monitoring allows, after a careful pharmacotherapeutic 

analysis, to identify the existing problems and to propose thereafter appropriate therapeutic opinions. 
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Introduction 

Immunosuppressive drugs used in transplantation 
include those used in the immediate environment of 
transplantation when the patient is hospitalized, from 
those once the patient returns home. Drug treatment 
should solve the problem of graft rejection and / or graft-
versus-host disease [1]. Because of their low therapeutic 
index and the high intra- and inter individual variability 
that characterize their pharmacokinetics, calcineurin 
inhibitors require regular therapeutic monitoring aimed 
at preventing graft rejection and their toxicity. 

 
The clinical pharmacy approach consists of a direct 

pharmaceutical intervention on the prescription, based on 
its pharmaceutical analysis, proposing, if necessary, 
modifications of the drug therapy [2]. It is accompanied 
by pharmaceutical advice and the targeted dissemination 
of information to the prescriber. The objective of this 
work is to evaluate the pharmaceutical analysis and its 
impact on the improvement of the drug treatment of the 
kidney transplant under Tacrolimus. 
 

Materials and Methods 

This is a descriptive retrospective study, over a period 
of three months, focused on the records of renal 
transplant patients treated with Tacrolimus who have 
benefited from therapeutic monitoring in the 
pharmacovigilance department at the Oran EHU - Algeria. 

 
The collection of information was based on the 

analysis of patient record summary sheets using a PI 
sheet (Figure 1) developed by the Therapeutic Opinion 
Service Unit. For the pharmaceutical analysis of 
prescriptions, various bibliographical references have 

been used (the VIDALExpert® dictionary, the prescribe 
journal, the websites: Drugs.com, THERIAQUE, ...). 

 
 

 

Figure 1: Pharmaceutical intervention sheet. 
 
 

Results and Discussion 

Our study was conducted on 60 renal transplant 
patients treated with Tacrolimus, with a sex ration of 1:1. 
Their age ranged between 16 and 55 years with an 
average age of 35.5 years and a slight predominance of 
the age group [30 - 40 years]. 79.25% of patients had a 
weight less than or equal to 75Kg. Of the 60 patients 
studied, 82% were followed at the kidney transplant unit 
and 11.70% at the Nephrology department. 85% of the 
patients studied had a transplant that is more than a year 
old. 
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Only 8.30% of the study population was switched to 
Ciclosporin following the onset of digestive side effects. 

 
The results we have obtained show that out of 94 

prescriptions analyzed, corresponding to 60 kidney 
transplant recipients, 186 problems were identified, i.e. 
an average of 3.1 problems per prescription. This means 
that these patients are at high iatrogenic risk given the 
importance of their essentially immunosuppressive 
medication. 

 
These detected problems are mainly related to drug 

interactions (48.35%), followed by overdose (36.65%) 
and under dosing (11.65%). Considering drug 
interactions, they represent the most common problem in 
our study, because renal transplant patients are 
polymedicated (Figure 2). 
 
 

 

Figure 2: Distribution according to the detected 
problems. 

 
 

Most drug interactions are of low severity (82%), 
essentially the risk of increased adverse effects of 
associated drugs. Being essential drugs for these patients, 
it was recommended to monitor the occurrence of one of 
these undesirable effects. These results are superior to 
those found by Venardet, et al. in 2005 on the validation 
of hospital prescriptions where they found that 30,9% of 
the problems concerned drug interactions [3]. These data 
underscore the importance of medicament interactions 
analysis, which can have many clinical consequences 
(Figure 3). 

 

 

Figure 3: Distribution according to the severity class 
of the drug interactions. 

 
 

The most common drug combination was: Tacrolimus 
+ Cellcept + Corticoid + antihypertensive (46.70%) 
(Figure 4). 
 
 

 

Figure 4: Distribution by frequency of drug 
combinations found. 

 
 

Immunosuppressive therapy, the example of 
Tacrolimus, causes a lot of side effects. A study conducted 
in Nantes shows that 37.7% of PIs are due to the 
occurrence of adverse drug reactions, half of which has 
generated therapeutic optimization by the hospital 
pharmacist [4-6]. 
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Regarding the side effects observed the most frequent 
were: increased tacrolemia (35.15%), increased muscle 
side effects and rash at identical percentages (22.45%). 
Being dose-dependent, these effects are related to often 
high concentrations. They can be corrected by a simple 
dose reduction. In other cases, they persist despite the 
decrease of the latter because of the combination of 
several factors: physiological (renal failure), family 
history of diabetes, association with other drugs with the 
same effect (Figure 5) [7,8]. 
 
 

 

Figure 5: Distribution by type and frequency of side 
effects. 

 
 
The proposal of therapeutic follow-up with 

readministration of Tacrolimusa constituted, after 
pharmaco-therapeutic analysis, the important part of the 
IPs emitted (32%). PIs concerning the need to monitor 
renal function (20%) were issued with the objective of 
nephrotoxicity problems related to immunosuppressive 
therapy.  

 
Dose adjustment was also recommended in 20% of 

cases. Through these results, PI seems to play a key role in 
dose adjustment based on clinical and pharmacokinetic 
data (Figure 6). 

 
 
 
 
 
 

 

Figure 6: Distribution by PI type. 
 
The acceptance of PIs by clinicians, a relevant factor in 

the quality of these, was observed in 86.65% of the cases 
studied and unspecified in the rest of the cases. In 
addition, several factors can contribute to PI acceptance, 
such as direct communication of results with the clinician. 
Our estimate of PI acceptance by prescribers is close to 
published estimates (90% rate). It is lower than the rate 
published by Bedouch, et al. (47.1%) in 2005 in his study 
on the dissemination of PIs in the context of a clinical 
pharmacy activity (Figure 7) [9-11]. 

 

 

Figure 7: Distribution according to the future of the 
PI. 
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This work has highlighted the interest of 
pharmaceutical interventions in the management of renal 
transplant patients after pharmaco-therapeutic analysis 
of drug prescriptions. However, it has many potential 
limitations, namely: 
 Restricted selection of kidney transplant recipients 

monitored at the Pharmacovigilance department at the 
EHU Oran-Algeria. 

 Difficulty comparing pharmaceutical interventions 
acceptance results with literature data given the non-
similarity of the methodology and the study population. 

 

Conclusion 

Pharmaceutical intervention in the context of 
therapeutic monitoring allows, after a careful pharmaco-
therapeutic analysis, to identify the existing problems and 
to propose thereafter appropriate therapeutic opinions. 
A multicenter, larger patient population study 
representative of the nationally-inpatient population will 
provide statistically more significant and reliable results 
for PI's contribution to the management of kidney 
transplant under Tacrolimus. 
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