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ABSTRACT

Background: Cyclosporine and tacrolimus are limited by a
narrow therapeutic window. Maintaining
immunosuppressive drugs at desired levels may be
difficult. Pharmaceutical care emerges as a philosophy of
practice that enhances medication use and leads to a
better control of serum concentration.

Objective: This study aims to evaluate the impact of
pharmaceutical care in the maintaining of proper serum
levels of immunosuppressive medications in patients who
have undergone allo-HSCT.

Methods: The study had a quasi-experimental design that
included a comparison group. The service model used
was pharmacotherapy follow-up, according to an
adaptation of the Dader method. The pharmacist
consultation was carried out at a day-hospital or at the
outpatient hematology clinic as needed. The intervention
group consisted of 22 patients seen by a clinical
pharmacist. The control group consisted of 44 patients that
received standard care. This study aims to evaluate the
impact of pharmaceutical care on keeping patient serum
levels of cyclosporine and tacrolimus within the desired
range.

Results: Control group displayed 65% of the proper serum
levels of immunosuppressive agents. While In intervention
group, the figure was 82% (p = 0.004).

Conclusion: The role of the pharmacist in the
multidisciplinary team may contribute to a greater success
in attaining the patients’ therapeutic targets with regard to
the use of immunosuppressant.
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INTRODUCTION

After the completion of allogeneic Hematopoietic
Stem Cell Transplantation (allo-HSCT) patients are
vulnerable to graft versus host disease (GVHD) and
complications from infections caused by viruses and
bacterial disease. The prophylactic use of
cyclosporine or tacrolimus reduces the occurrence
of GVHD and the use of these drugs after the first
4signs of this disease may prevent its development.l'

Studies demonstrate that, to obtain the desired
effect, it is necessary to maintain serum levels of
immunosuppressant within a narrow therapeutic
window. Keeping immunosuppressive serum levels
below the desired range may cause therapeutic
ineffectiveness. On the other hand, levels above the
desired range can lead to intoxication that put
patients at risk.’

Maintaining immunosuppressive drugs at desired
levels is not an easy task. There are different
factors that affect their serum concentrations.
Genetic factors, including Cytochrome P450 genetic
polymorphisms, may influence the serum
concentration of calcineurin inhibitors.®’ Drug
interactions can significantls}/ alter the serum levels
of immunosuppressants.®® Physiological factors
such as the fluctuation of renal function may alter
tacrolimus serum concentration.’® Other factors are
related to patients” behavior such as non-adherence
to pharmacotherapy and the misuse of
medication."* Griva et al. found that of those with
kidney transplants 25.4% failed to reach the
immunosuppressive target levels. In addition, these
levels were significantly  associated  with
unintentional non-adherence to pharmacotherapy.*

Pharmaceutical care emerges as a philosophy of
practice that may be useful to enhance medication
use which, in turn, leads to a better therapeutic
outcome. There were few studies that evaluated this
practice in patients who had undergone some type
of transplant. Some demonstrated beneficial effects
such as an improvement in adherence to therapy™®

and a reduction of transplant patient risks
associated with medications errors.'® As regard to
allo-HSCT, there has been no study evaluating the
use of pharmaceutical care as a tool to improve
treatment adherence.

This study aims to evaluate the impact of
pharmaceutical care on keeping patient serum
levels of cyclosporine and tacrolimus within the
desired range.
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METHODS

The study had a quasi-experimental design with a
comparison group. The study was previously
approved by the research ethics committee of the
Hospital de Clinicas de Porto Alegre (IRB: 110020).
The authors chose this design due to the small
number of allo-HSCT carried out in the hospital.

Patient Selection

The intervention group included patients who had
undergone all types of allo-HSCT regardless of age
or gender. In addition, they were using tacrolimus or
cyclosporine.

All patients who had undergone allo-HSCT in the
hematology unit of HCPA between May 2011 and
October 2012 were invited to take part in the study.
During the first appointment after hospital discharge
of patients were invited to participate and provide
informed consent before taking part in the research
study. All the patients from that time period agreed
to participate and were followed for six months from
the time of hospital discharge.

The control group was a historical cohort, consisted
of patients who had undergone allo-HSCT three
years before the start of the study. For every patient
in the intervention group, two patients in the control
group were selected.

Hospital Discharge
(+30to + 60 days after transplant)

Exclusion criteria: Patients who despite having
undergone an allogeneic procedure developed
autologous chimerism.

Location

The study was carried out at the Hospital de
Clinicas de Porto Alegre (HCPA), a tertiary care
facility which has carried out highly complex
procedures (that require advanced technological
resources and multidisciplinary medical expertise).
The Hematology Service of HCPA is one of the
largest in Brazil. This Hospital has been certified by
Joint Commission International.

Pharmaceutical care

The service model used was pharmacotherapy
follow-up, in line with an adaptation of the Dader
method."” The pharmacist consultation was carried
out in a day-hospital or in the outpatient Hematology
Clinic according to the patient’s needs. The first
meeting between pharmacist and patient was
always on the first day after discharge from an
isolated ward.

The pharmacotherapy follow-up consisted of a
review of patient pharmacotherapy according to the
adapted Dader method. The service model allowed
the identification of critical pharmacotherapy issues
and their causes, expressed by the patient or not
(Figure 1). Once the problem and its causes were

l 1 week
First session

. identification of pharmacotherapy related
problems

. Establishment of therapeutic relationship;

. Pharmacological anamnesis;

. Educational process;

. Agreements for irferventions;

First visit to outpatient clinic or day
care hospital — patients were
invited to participate.

l 1 week
Second session

. Request for any change in medication use;

. Evaluation of intervention that was done;

. Factors sought that could influence the
patient's treatment;

. Educational process;

. New interventions agreed on;

l 2 weeks or time needed.

Subsequent meetings
. Request for any change in medication use;
. Evaluation of intervention that was done;
. Factors sought that could influence the
patient's treatment;
. Educational process;
. New interventions agreed on;

healthcare team.

. Improvement of patient's relationship with the

Figure 1. Flowchart of pharmacotherapy follow-up
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Table 1. Patients” demographic data.
Characteristics Intervention n=22 Control n=44 p-value
Average agelyears (range) 27.64 (5 - 58) 29.63 (5 - 60) 0.67
Average years of study (range) 7.64 (0-19) 6.74 (0 - 15) 0.48
Male (%) 11 (50) 28 (64) 0.31
N° of medicines in use (range) 10(8-12) 10(8-12) 0.99
Poorest SeS (%) 5(22.7) 12 (27.3) 0.77
Prophylaxis (%) 0.99
Cyclosporine 12 (55) 24(55)
Tacrolimus 10 (45) 20 (45)
Comorbidities(%) 17 (77.3) 31 (70.4) 0.71
Hypertension 11 (50) 20 (45)
Depression 5(22.7) 11 (25)
Dislipidemia 4 (18) 6 (13.6)
Diabetes Mellitus II 2(9) 5(11)
Hepatic disorder 2(9) 6 (13.6)
Hormonal disorder 209 4(9
Pre-Transplant Place of Residence (%) 0.14
Capital 1(4.5) 7 (15.9)
Metropolitan area 10 (45.5) 21 (47.8)
Countryside 8 (36.4) 13 (29.5)
Other States 3 (13.6) 3(6.8)
Residence After Transplant (%) 0.74
Capital 9 (40.9) 18 (15.8)
Metropolitan area 13 (59.1) 24 (54.5)
Other States 0 2 (4.5)
SeS: Socioeconomic Status; Poorest SeS was based on Silla et al.™

detected, the pharmacist set a therapeutic goal and
action strategy to be put into effect. This strategy
might involve discussion of pharmacotherapy with
the medical team as well as suggestion of changes
in posology, in dosage or in medicine prescribed.
Many of these approaches were chosen as a result
of monitoring of serum levels of immunosuppressive
drugs by pharmacists and the medical team.
Another possible intervention considered was the
educational one. In such cases, the pharmacist
sought to empower the patient. This included an
explanation of the effects of the drugs on the
organism, their possible adverse reactions as well
as the importance of treatment adherence and the
consequences of non-adherence. For this task, the
pharmacist used, when necessary, printed
educational material to facilitate better recall of the
information by patients. Before being put into
practice, all interventions that directly involved
patients were previously explained to them. To do
so, the authors always took into account the
patients” life histories, beliefs and desires. In this
way, it was possible to establish a cooperative
agreement with the patients when necessary.

Immunosuppressive serum concentration

Cyclosporine and tacrolimus were the two
immunosuppressive agents examine given that
these tests were carried out during routine care of
these patients. The method used for the
measurement of ciclosporin was monoclonal and
fluorescence polarization immunoassay. While for
tacrolimus, the immunoenzymatic microparticles
method was used.

The levels were measured at a steady state (twelve
hours after the drug was taken) according to the
institution’s protocol. Only those patients who had at
least six level measurements during the study
period were included in this analysis. Data was
collected from the patients’ medical records and the

levels taken into account were those from the first 6
months after hospital discharge.

The target values used by the HCPA laboratory
were 100 to 400 ng/mL for cyclosporine and 5 to 25
ng/mL for tacrolimus.

Statistical Analysis

Statistical analysis was carried out using SPSS 20
software. Categorical variables were analyzed using
the Chi-square test or Fisher's exact test, as
appropriate. Analysis was done considering a
significance level up to 5%.

RESULTS

Comparison of demographic characteristics and
baseline clinical conditions of patients in
intervention and control groups is shown in Table 1.
Despite the differences, there were no statistically
significant differences between the groups. In the
intervention group only one patient (3%) was a
native of Porto Alegre, the same city where the
hospital is located. In the control group, ten patients
(18%) lived in Porto Alegre. Another characteristic
that differed between groups was the place where
the patients resided after hospital discharge. In the
intervention group, most patients (60%) moved to
cities in the metropolitan region of Porto Alegre,
while the control group remained in the capital
(50%).

The intervention group consisted of 22 patients and
the control group consisted of 44 patients. The
number of measurements per patient ranged from 6
to 22 within six months after the beginning of the
study.

The intervention group showed a mean of 15.5
serum measures per patient, compared to control
group that had a mean value of 14.9 measures.
Considering the total measurements of cyclosporine
and tacrolimus, the control group had 65% of the
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Table 2 - Measurements levels of cyclosporine and tacrolimus in attained target.
Intervention (n=22) Control (n=44) p-value
Above target (%) 8(2) 21 (3) 0.326
Attained target (%) 280 (82) 425 (65) 0.004
Below target (%) 53 (16) 208 (32) 0.004
Total measurements 341 654

levels measured within the desired range. In the
intervention group the figure was 82% (p=0.004).
These values are shown in Table 2.

DISCUSSION

Values obtained indicated that there was an
increase in the number of measurements within the
desired range in the intervention group. This effect
was due to pharmacist intervention.

This result is consistent with the data found in
published studies for other types of transplants. In
the clinical trial carried out by Klein et al., 78% of
the patients in the pharmaceutical care group had
immunosuppressive serum concentration within the
desired range. Meanwhile, only 51% of patients in
the control group reached the target (p<0,001).™ In
the study conducted by Chisholm et al. 64% of
patients in the pharmaceutical care group attained
target immunosuppressive levels, compared to 48%
in the control group (p<0,05)."

Some published studies have demonstrated the
correlation between immunosuppressive serum
levels and successful medication adherence.™® This
facts indicates that the inclusion of a clinical
pharmacist in the multidisciplinary team may be
helpful to improve patients” adherence to post-
transplant pharmacological treatment.

Those who moved to from the countryside to the
capital of the state had better access to medication.
Thus, higher percentage of the control group moved
to Porto Alegre after discharge. This improved
access may have contributed to a higher number of
measurements  within the target range of
immunosuppressive serum concentration in the
control group. Consequently, the effect of the
intervention was even more striking.

Limitations

The need to choose a quasi-experimental design
certainly compromises the impact of the results.

Unfortunately, the development of a randomized
clinical trial was impractical due to the reduced
number of patients that undergo allo- HSCT in
HCPA every year. The dependence on clinical data
is in itself a limitation. However, as the clinical
protocol remained the same for all patients included
in the study, the risk of potential drug interaction
interference was reduced.

CONCLUSIONS

In our study, the participation of the pharmacist in
the multidisciplinary team may have contributed to a
greater success in achieving the patients’
therapeutic goals related to immunosuppressive
therapy. This demonstrates that these professionals
can surely contribute to the well-being of this patient
population by improving their use of medicine in
their treatment. This contribution may also be
important in optimizing proper pharmacotherapy as
well as its consequent enhancement of clinical
parameters.
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