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OBJECTIVE : To determine the patient factors affecting pharmacokinetic variability and
dosage regimen of gentamicin in general medical (GM) patients and medical intensive care unit (MICU)
patients and to compare pharmacokinetic values between these two groups. METHOD : 26 patients
admitted to GM wards and 18 patients admitted to MICU, aged at least 18 years, who received once
daily gentamicin for bacterial infection were selected for this study. Patient factors [such as creatinine
(cr), creatinine clearance (Clcl), albumin (alb), body mass index (BMI), using catecholamine etc.] and
serum drug concentrations were collected. The patient ' pharmacokinetic values such as distribution
volume (Vd), half life (t,2), elimination rate constant (Ke), gentamicin clearance (Cl 1), and dosage
regimen such as dose per body weight (D/kg) and dosing interval (T) were calculated by the Sawchuk-
Zaske method, using linear least square regression analysis, assuming a one compartment model.
Differences pharmacokinetic in both groups were determined using unpaired Student's t test. Multiple
stepwise linear regression analysis was performed to determine the relationship between patient factors
and pharmacokinetic parameters and dosage regimen. RESULTS : The GM patients demonstrated
significantly higher Ke (p=0.022) and Clgen (p=0.021), lower Vd (p=0.007), 112(p=0.022), D/kg (p=0.011)
and T (p=0.022) than the MICU patients. Wide interpatient pharmacokinetic variability was also
observed in MICU patients. The following results showed the patient factors significantly influence on
pharmacokinetic variability and dosage regimen.  GM patient group, Clgelwas related to Cler and BW
(p<0.001,R21= 0.93), Vd was related to alb (p<0.001, R2 =0.55), Ke was related to CIcf (p<0.001 1
R2 =0.51), tl2and T were related to Clor (p<0.001, R2= 0.53) and D/kg was related to alb (p<0.001,
R2 =0.45).  MICU group, Clgen was related to Cler (p<0.001,R2= 0.89), Vd was related to sepsis
(p<0.0011R2=0.62), Ke was related to Clc alb and cr (p<0.0011R2=0.94), 112and T were related tocr 1
alb and BMI (p<0.001, R2=0.76), and D/kg was related to sepsis and Clor (p<0.001, R2 =0.70).
CONCLUSIONS From this study demonstrates that there are significant differences in
pharmacokinetics of gentamicin between MICU and GM patients. When using aminoglycosides, it is
important to consider the specific patient factors affecting pharmacokinetic variability in each patient
group. Only GM patients whose Cler> 36 mL/min are recommended for once daily dosing. Due to the
observed wide interpatient pharmacokinetic variability in ICU patients, individualized dosing is required
with intensive monitoring, in order to avoid or minifnize toxicity ' ]
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APACHE Il score acute physiology and chronic health evaluation Il score

BMI = body mass index

Cl = confidence interval

Cler = Creatinine clearance

CSF = cerebrospinal fluid

ECF = extracellular fluid

IBW = ideal body weight

MAE = mean absolute error

ME = mean error

MIC = minimum inhibitory concentration
PAE = post antibiotic effect

PEEP = positive end expiratory pressure
RMSE = root mean square error

= standard deviation
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