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OBJECTIVE

ABSTRACT

Purpose: High-volume hemofiltration (HVHF) is a
modality used in septic burn patients for
extracorporeal blood purification, volume removal,
and removal of inflammatory mediators.
Imipenem-cilastatin (I-C) is an antibiotic routinely
used for treatment of severe sepsis in burn
patients; however, dosing of I-C in patients
undergoing HVHF is based on inference from
previous studies assessing substantially different
CRRT methods. To address this knowledge gap,
we quantified the systemic and extracorporeal
clearance (CL) of imipenem and cilastatin in burn
patients undergoing HVHF.

Methods: Adult critically ill burn patients receiving
I-C for a documented infection and requiring
HVHF were eligible for inclusion. I-C dosing and
the prescribed HVHF dose were at the discretion
of the medical team. Blood and effluent (E)
samples for analysis of I-C concentrations were
drawn in conjunction with a scheduled dose of I-C.
Blood and E samples were collected at time 0
(blood only), 0.25, 0.5, 1, 2, 4, and 6 hours after
the infusion and the total effluent was collected for
calculation of I-C total CL (CLTotal), CL by HVHF
(CLHVHF), half-life during HVHF, and the
percentage of drug eliminated by HVHF. Drug
concentrations were measured using liquid
chromatography-mass spectrometry.

Results: A total of 10 patients were enrolled
(mean age 50±17 years, total body surface area
burns 23±27%, 80% male). The I-C dose was 1
gram every 6 hours in 9 patients and 0.75 g every
8 hours in 1 patient; mean infusion time 87±10
minutes. The median I-C dose number prior to
sampling was 4 (range 1-22). The indication for
HVHF was AKI in 9 patients and sepsis in 1
patient. Characteristics of the HVHF procedures
were: mean delivered dose 52±14 mL/kg/hr
(range 32-74), blood flow rate 318±39 mL/min,
effluent flow rate 4.3 ± 1.2 L/hr. The dialyzer used
for HVHF was the Purema® H polyethersulfone
filter with all replacement fluid delivered pre-filter.
The pharmacokinetic parameters of imipenem and
cilastatin during HVHF are:

I and C are extensively cleared in critically ill burn patient receiving HVHF. Clinical implications are that
more aggressive dosing of I-C in critically ill burn patients requiring this CRRT modality may be
warranted depending on the infection.

To quantify the systemic and extracorporeal
clearance (CL) of imipenem (I) and cilastatin (C) in
burn patients receiving HVHF.

METHODS

Table 1: Patient Characteristics Table 2: I and C PK Data*

A total of 10 patients were included (Table 1). All patients received HVHF using the NxStage System One
machine (NxStage Medical, Inc) and the Purema H polyethersulfone filter (surface area 1.6 m2) with
replacement fluid delivered pre-filter. The time of sampling post-injury ranged from 9-69 days. The number
of I-C doses received prior to sampling ranged from 1-22. Nine patients received a 1 gram dose and one
patient received a 0.75 gram dose. Four patients were receiving I-C for wound infections, four patients had
a lower respiratory infection, and two patients were treated for bacteremia. I and C PK estimates are listed
in Table 2. The mean blood flow rate was 318±39 mL/min and QUF was 52±14 mL/kg/h. Measured I
concentration versus time profiles for all patients are shown in Figure 1.

Parameter Imipenem Cilastatin

CLTotal (L/hr) 7.2 ± 2.3 2.6 ± 1.2

CLHVHF (L/hr) 3.3 ± 0.5 2.0 ± 0.6

Half-life (hrs) 1.9 ± 0.4 1.8 ± 0.4

% Removed by HVHF 48 ± 10 84 ± 32

Reported as mean ± SD

Conclusion: Removal of imipenem and cilastatin
was substantial. More aggressive dosing of I-C in
the burn population requiring this CRRT modality
may be warranted depending on the infection and
pathogen.

Patient
Age
(yrs)

Weight
(kg)

Height
(cm)

Sex
TBSA

(%)
APACHE II

Score

1 21 105 175 M 18 3

2 28 63 178 M 33 14

3 55 61 178 M 10 7

4 56 60 180 M 22 8

5 45 179 191 M 6 19

6 72 108 173 M 10 18

7 65 76 183 M 15 20

8 55 74 158 F 20 10

9 67 60 152 F 0.25 22

10 36 108 180 M 95 18

Mean 50 90 175 -- 23 14

SD 17 38 12 -- 27 7

TBSA = total body surface area;  APACHE=Acute Physiologic and 
Chronic Health Evaluation

Reported as mean ± SD.
*n=9; insufficient data to calculate all PK parameters for 1 patient

Figure 1. Imipenem Measured Concentrations

Parameter Imipenem Cilastatin

CLTotal (L/hr) 7.2 ± 2.3 2.6 ± 1.2

CLHVHF (L/hr) 3.3 ± 0.5 2.0 ± 0.6

Half-life (hrs) 1.9 ± 0.4 1.8 ± 0.4

% Removed by HVHF 48 ± 10 84 ± 32

SC 1.0 ± 0.12 0.6 ± 0.09

Cmax (mg/L) 20 ± 5 45 ± 21

Cmin (mg/L) 4 ± 1 24 ± 14

• Burn patients > 18 years of age at Regional One Health receiving I-C for any infectious indication and
receiving HVHF were included.

• A blood sample was obtained immediately prior to administration of an I-C dose. Simultaneous blood
and effluent samples were collected at 0.25, 0.5, 1, 2, 4, and 6 hours after the infusion for calculation of
PK parameters, total clearance (CLTotal), CLHVHF, and percent of drug removal as follows:

CLTotal = Dose/AUC and CLHVHF = (CUF/CP) x QUF

where AUC = drug plasma area under the curve; CUF = drug concentration in the effluent; 
CP = drug concentration in the plasma;  and QUF = ultrafiltration rate

• When replacement fluid was administered pre-filter, QUF was multiplied by QP/(QP + QR) where QP is the
plasma flow rate calculated as blood flow rate x (1-hematocrit) and QR is the replacement fluid rate. The
percent of drug eliminated by hemofiltration was calculated as CLHVHF/CLTotal x 100. The sieving
coefficient (SC) was calculated as CUF/CP.


