Pharmacotherapy: pharmacokinetics and pharmacodynamics

Purpose To estimate the frequency of potential drug-drug interac-
tions in prescriptions for hospitalised patients, and to identify the
factors associated with these prescriptions.

Materials and Methods The work was in part sited in the
Specialty Hospital in Rybnik (Poland) with the pharmacotherapy
team. One of the tasks of the Team was to assess on the basis of
documentation, the frequency of random combinations of drugs
prescribed and the risk of adverse interactions. Analyses of prescrip-
tions for medicines were made on randomly selected days. The
analysis included 760 patients on the fourteen different wards of
the hospital. Age, gender and administration of the drugs were
noted. The potential D-DIs were identified and recorded.

Results Generally 59.42% of the patients received drugs identified
as potentially causing D-DIs (52% of the patients were women,
48% were men). 59% of patients older than 65 years of age received
a prescription including one potential D-DI. The average number of
medicines taken by one patient was 3.29. The highest numbers of
medicines were taken by a cardiology patient (8) and an internal
patient (5). The greatest risk of occurrence of drug interactions was
in patients in the cardiology department medical care facility
(84.3%) and internal medicine department (69.9-80%). The lowest
was observed in patients in the laryngological, ophthalmic and
rehabilitation departments.

The potentially dangerous pairs of drugs most frequently pre-

scribed were: furosemide-angiotensin converting enzyme inhibi-
tors, non-steroidal anti-inflammatory drugs/angiotensin converting
enzyme inhibitors, non-steroidal anti-inflammatory drugs/warfa-
rin, spironolactone/potassium and proton pump inhibitors/simvas-
tatin. Gender and the number of drugs received were factors
associated with the potential D-DI.
Conclusions The high percentage of prescriptions with potential
drug-drug interactions makes it necessary to adopt alerting strategies
that include warning about any associated factors identified and to
implement educational programmes. This action may improve the
quality of prescribing and reduce the risks for hospitalised patients.
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Background In our general hospital, with 450 beds, the Pharmacy

department (PD) has a pharmacokinetics area in which vancomycin

and aminoglycosides are monitored in non-critical adult patients.
The monitoring starts when:

e There is a medical request (MR).
e Or a pharmaceutical proposal (PP) is made followed by medi-
cal acceptance (MA)

Purpose To determine and quantify the acceptance of monitoring
recommendations made by the PD, to assess the recommendations
and describe PP monitoring.
Materials and Methods Prospective and descriptive study. We
collected patients treated with vancomycin or aminoglycosides over
a 3-month period (March-June/2012), excluding those for whom
there was an MR. Patients included in our study were divided
into two categories: monitoring was recommended and not
recommended.

Criteria for recommended monitoring: GFR < 60 ml/min, >5
days’ treatment, geriatric, obese or concomitant nephrotoxic drugs.

Recommendation was made through the electronic prescription
programme with the appropriate justification. If a positive answer
was not obtained in two days, it was considered as ‘not accepted’.
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Patients requiring dose adjustments and the mean number of
dose adjustments necessary to achieve appropriate plasma concen-
trations were also recorded.

Results View table.

Due to pharmaceutical intervention, 19.6% patients were moni-
tored, the majority of them with vancomycin (13.3%).
Conclusions Pharmacy recommendation is an instrument to
strengthen monitoring of certain drugs in some situations. Because
gentamicin is used mainly in surgical prophylaxis, the number of
patients who might need monitoring was low. Out of range initial
concentrations with vancomycin and amikacin, might indicate an
inappropriate dosage. The low number of adjustments per patient
showed that the correct pharmacokinetic calculations had been
made by the PD.

Abstract PHC-003 Table 1

Relevant N° adjustments/
Antibiotic N* PP MA recommendation  patient
Vancomycin 112 53(47.3%)  32(60.4%)  19(60.8%) 1.5
Amikacin 25 10(40.0%)  7(70.0%)  3(42.9%) 1
Tobramycin 8 2(25.0%) 1(50.0%)  1(50.0%) 2
Gentamicin 95 18(18.9%)  7(38.9%)  1(14.3%) 1

TOTAL 240

*Patients treated with the antibiotics in question minus patients for whom there was already
an MR
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Background Vancomycin is primarily effective against Gram-
positive cocci. However, as it can only penetrate the tissue superfi-
cially, it is uncertain if it is really able to achieve concentrations of
therapeutic benefit at the site of infection. Suboptimal concentra-
tions have been associated with lack of clinical response and
increased resistance. There are no clear criteria on pharmacokinetic
parameters associated with a good response, although the most con-
servative proposals consider an AUC/MIC > 400, in pathological
conditions such as pneumonia and meningitis. Some authors have
described the failure to achieve these values with the usual doses
when the MIC > 2.

Purpose Our work evaluates the pharmacokinetic data of vanco-
mycin in a group of 30 inpatients, and individual Bayesian estimates
of the dose needed to overcome the described value of AUC/
MIC > 400.

Materials and Methods We estimated the kinetic parameters of a
population of 30 patients with a staphylococcal infection through a
Bayesian model with application v.1.0 Abbotbase Pharmacokinetic
Systems. From each patient we obtained the MIC, and the dose
required to obtain an AUC/MIC > 400. We calculated the percent-
age of patients who reached target values for AUC/MIC with a
standard dose of 1 g/12 h and those receiving an individualised dose
according to the kinetic parameters obtained by Bayesian setting.
Maximum doses of 4 grammes/day were considered.

Results Mean clearance (CI 95%) obtained through Bayesian esti-
mation was 3.91 I/h (3.2-4.6). Median MIC value was 1 mcg/ml.
According to these data, 57% of patients would reach therapeutic
AUC values with conventional dose. However, if the dose is set indi-
vidually 90% of patients would reach the target value, with a mean
calculated dose of 2300 mg (CI195%: 1550-3000).
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