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soon after collection for batch assay Methods. “Real-world” studies documenting 
high interpatient variability in PIP/TZB pharmacokinetics in the critically ill should 
account for pre-analytical variation due to sample degradation with clear sample han-
dling protocols.
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Background. Current dogma suggests optimizing AG doses based on peak con-
centration (Cmax), without consideration of daily drug exposure (AUC24). The correl-
ation between attainment of the TOB pharmacokinetic-pharmacodynamic (PK-PD) 
targets, Cmax:MIC and AUC24:MIC ratio was explored using a TOB population PK 
(PPK) model, Monte Carlo simulation, and PA nonclinical PK-PD data.

Methods. Simulated TOB plasma concentration-time profiles for traditional 
(TD) and extended interval (EID) dosing regimens were generated using a pub-
lished PPK model [Aarons. Br J Clin Pharmacol 1989;28:305–14]. Simulations were 
performed by bootstrapping from a database of >1,400 infected patients enrolled 
in clinical trials to achieve n  =  1,000 per renal function group defined by vary-
ing creatinine clearance ranges. Variability in average TOB AUC24 and Cmin over 
48 hours was assessed to determine dosing regimens that produced, for each renal 
group, (1) ≤50% difference in median AUC24 compared with that of normal renal 
function (90–120  mL/minute); (2) ≤25% of simulated AUC24 values beyond the 
fifth and 95th percentiles of the AUC24 distribution for normal renal function; and 
(3) ≤20% of Cmin values >2 mg/L. Once these requirements were met across renal 
groups, the percentages of simulated patients achieving the Cmax:MIC target ≥10 and 
AUC24:MIC target for 1-log10CFU reduction (≥83.9) at MIC values of 0.5–2 mg/L 
were assessed.

Results. Distributions of simulated TOB AUC24 and Cmin values by renal group 
are shown in Figure  1. Figures  2 and 3 depict the discordance between Cmax:MIC 
and AUC24:MIC target attainment for TD and EID, respectively. Of 6,000 simulated 
patients receiving TD, 20.0% achieved the AUC24:MIC target at an MIC  =  1  mg/L 
without producing a Cmax:MIC ≥10, whereas 55.1% of 5,000 simulated patients receiv-
ing EID failed to achieve the AUC24:MIC target despite producing a Cmax:MIC ≥10.

Conclusion. At clinically relevant MICs, AG TD regimens optimized based 
on Cmax may result in patients receiving higher than necessary doses, while EID 
regimens may lead to underdosing. Given the transient nature of a peak concen-
tration compared with overall drug exposure, the adequacy of AG dosing should 
consider variability in drug clearance (AUC24) over variability in distributional vol-
ume (Cmax).
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Background. AMK exhibits concentration-dependent bactericidal activity where 
larger intermittent doses with higher peaks (Cmax) may be less toxic than more frequent 
dosing while achieving similar efficacy. An AMK containing regimen was used for 
treatment of M. abscessus odontogenic outbreak infections in children. Additionally, 
synergy has been observed between AMK and clofazimine (CFZ). Previous reports of 
daily AMK for M. abscessus infection in children resulted in high rates of toxicity. This 
is the first report of PK and safety of AMK dosed TIW for disseminated M. abscessus 
infections in children.

Methods. Treatment regimen initially included high dose AMK TIW with azith-
romycin (AZM) and a β-lactam followed by lower dose AMK with CFZ and AZM. 
Data collected included demographics, weekly laboratories, treatment details and 
adverse effects. AMK levels were drawn at 2- and 6-hour postdose for PK determin-
ation and to attain a Cmax of 8 × minimum inhibitory concentration. Audiograms were 
obtained every 2 weeks.

Results. Of 27 children who received treatment, 13 were male, mean age was 
5.8 years (3.0–9.4 years) and mean weight was 21.4 kg (14–37 kg). Dissemination (lung 
nodules (16 [59.3%]) and granulomatous cervical lymphadenitis (10 [37%]) was com-
mon. All patients underwent oral surgical debridement. Mean total treatment duration 
was 135 ± 19 days (mean ± SD). Initial AMK dose was 23.7 ± 5 mg/kg to achieve a 
Cmax 58.7 ± 6.3 mg/L. Dosage was reduced to 12.6 ± 2.2 mg/kg after addition of CFZ 
at 65 ± 14 days to target Cmax 25 ± 5 mg/L. No nephrotoxicity was noted, however a 
transient increase in serum creatinine of 50% from baseline was seen in seven (25%) 
patients. Two children experienced mild–moderate hearing loss during treatment 
which normalized by final audiogram. All children showed evidence of jaw healing 
with resolved or improving lung nodules at 12-months follow-up.

Conclusion. TIW AMK containing regimen is well tolerated and potentially less 
toxic than daily dosing for treatment of M. abscessus infection in children.

AMK PK 
Parameters 
(Mean ± 
SD)

ke (hour−1) t1/2 (hour) Vd (L/kg) Cmax (mg/L) CL (mL/minute) AUC (mg hour/L)

0.46 ± 0.07 1.5 ± 0.25 0.38 ± 0.11 58.7 ± 6.3 59.3 ± 17.7 145.6 ± 24.6
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Background. Vancomycin induces exposure-related acute kidney injury; yet 
only troughs are generally monitored in patients. In rat models, intraperitoneal dosing 
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results in highly variable drug exposures. Thus, intravenous (IV) vancomycin was used 
to assess pharmacokinetic-toxicodynamic (PK-TD) relationships with nephrotoxicity.

Methods. Male Sprague-Dawley rats received IV vancomycin via an internal jug-
ular vein catheter. Total daily doses ranging from 150 to 400 mg/kg/day were admin-
istered as a single or twice daily injection over 24 hours. Controls received IV saline. 
Plasma sampling was conducted via a second dedicated catheter, with up to eight sam-
ples in 24 hours. Twenty-four-hour urine was collected during this time and assayed 
for kidney injury molecule 1 (KIM-1), osteopontin (OPN) and clusterin using the 
MILLIPLEX MAP Rat Kidney Panel. Vancomycin in plasma was quantified via LC–
MS/MS. PK analyses were conducted using Pmetrics for R. PK exposures during the 
first 24 hours (i.e., AUC0–24, CMAX0–24, CMIN0–24) were calculated from Bayesian posteriors. 
PK-TD relationships were assessed with Spearman’s rank coefficient (rs) and the best fit 
mathematic model (e.g., exposure response curve fitting in GraphPad v.7).

Results. Forty-five vancomycin treated and five control rats contributed PK-TD 
data. A two-compartment model fit the data well (Figure 1: Population [a], Individual 
[b]). An exposure-response relationship was found between AUC0–24 vs. KIM-1 
(Figure 2a) and osteopontin (Figure 3a) and CMAX24 vs. KIM-1 (Figure 2b) and osteo-
pontin (Figure  3b) by four-parameter Hill fit. A  weaker relationship was found for 
CMIN0–24 hours vs. KIM-1 (R2  =  0.46) and less parity existed between PK measures 
and osteopontin, though AUC24 was best (R2 = 0.66), all by four-parameter Hill fits. 
Spearman’s rs showed significant correlations between AUC0–24 vs. KIM-1, AUC0–24 vs. 
osteopontin and CMAX0–24 vs. osteopontin (P < 0.001, rs = 0.53, rs = 0.75, rs = 0.65).

Conclusion. Vancomycin induced kidney injury is most driven by AUC or CMAX. 
Clinical monitoring should focus on CMAX and AUC and move away from trough only 
sampling.
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Background. Limited data exists regarding antivirals and extracorporeal mem-
brane oxygenation (ECMO). We present a case of pharmacokinetics (PK) of ganciclo-
vir in an immunocompromised patient with respiratory failure requiring veno-venous 
ECMO support without continuous renal replacement therapy (CRRT). A 6-year old 
with a stage IV rhabdoid tumor s/p autologous bone marrow transplant rescue after 
chemotherapy 80 days prior to illness, developed acute respiratory failure. Patient was 
started on cefepime, vancomycin, trimethoprim/sulfamethoxazole, ganciclovir and 
micafungin. On Day (D) 7 of ICU stay, ECMO initiated due to concerns for air leak 
syndrome. Bronchoalveolar lavage on D8 resulted positive for Pneumocystis and CMV 
by PCR. Prior to ECMO initiation, CMV levels were <500 IU/mL. After the initiation 
of ECMO, patient had up-trending CMV PCR that peaked at 139,000 IU/mL with 
concerns for antiviral resistance or ganciclovir underdosing (5 mg/kg/dose) on ECMO.

Methods. Peak and random plasma levels to calculate AUC24 were drawn after 
concerns for under dosing on ICU D16/ECMO D9. Ganciclovir concentrations were 
determined by HPLC in the Special Chemistry Department at Cincinnati Children’s 
Hospital Medical Center. After dose adjustments on ICU D17/ECMO D10, repeat 
peak/random levels were obtained on ICU D19 after steady state was achieved.

Results. Ganciclovir dosing of 5 mg/kg every 12 hours was subtherapeutic, both 
clinically and based upon PK analysis. 0.5 and 5 hours post-infusion levels were 5.47 
and 0.76  μg/mL respectively with a calculated AUC24 to be 26  mg hour/L. After 
increasing the dose to 10 mg/kg every 12 hours, repeat levels at 1 and 5 hours were 4.53 
and 1.48 μg/mL, respectively, achieving the AUC24 goal of 50 mg hour/L.

Conclusion. This is the first case report of ganciclovir PK in either pediatric or 
adult ECMO populations. Standard recommended dosing of 5 mg/kg every 12 hours 
provided a low, subtherapeutic AUC24 with increased CMV viral load. With dose 
increase to 10 mg/kg, targeted AUC24 of 50 for ganciclovir was achieved; clinically, 
CMV viral loads decreased and remained suppressed. Higher doses of ganciclovir may 
be required in ECMO patients, especially without concurrent CRRT, although further 
pharmacokinetic/pharmacodynamic studies are needed in these critically ill patients.
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Background. BCV is a lipid conjugated nucleotide analog that has shown rapid 
viral clearance with oral administration in patients with adenovirus infection, and 
improved survival in animal models of smallpox. Phase I single ascending dose evalu-
ation of IV BCV demonstrated that 2 hour infusions of 10, 25, and 50 mg were well 
tolerated and not associated with significant adverse events (AEs) or laboratory abnor-
malities. This study evaluated the safety and PK of multiple ascending doses of IV BCV 
in healthy subjects.

Methods. Twenty-eight subjects were to be randomized 3:1 to receive blinded IV 
BCV or placebo in sequential MAD cohorts (Table A). Study drug was given twice a 
week (BIW) for 2 weeks or once a week (QW) for 4 weeks. Plasma PK samples were 
collected on Day 1 and after the last dose and assayed by HPLC-MS. Plasma BCV PK 
parameters were determined by noncompartmental analysis and dose proportionality 
and accumulation was assessed. Safety assessments were performed during the dosing 
period through 14 days post last dose.

Results. Twenty-seven male and female subjects (29–65 years, 93% White) were 
enrolled and 26 completed the study. Plasma BCV Cmax and AUC∞ increased in pro-
portion to dose with no accumulation (Table A). AEs were generally mild and included 
diarrhea and headache. Alanine aminotransferase (ALT) elevations were asymptom-
atic and resolved upon cessation of dosing. No serious AEs occurred.

Table A. BCV PK on Day 1 and Safety

Plasma BCV PK1

BCV 10 mg BIW 
2-hour Infusion 

(n = 9)

BCV 20 mg QW 
2-hour Infusion 

(n = 6)

BCV 20 mg QW 
1-hour Infusion 

(n = 5)

Pooled 
Placebo 
(n = 7)

Cmax (ng/mL) 553 (33%) 1,110 (19%) 1,720 (19%) NA
AUC∞ (ng*h/mL) 1,374 (34%) 2,982 (23%) 2,919 (18%) NA
Drug-related AEs in >2 subjects
Diarrhea 0 3 (50%) 1 (20%) 0
Headache 4 (44%) 3 (50%) 3 (60%)  4 (57%)
Fatigue 0 2 (33%) 0 2 (29%)

1. Cmax and AUC∞: geometric means (%CVb).

Conclusion. Multiple doses of IV BCV given as 10 mg BIW or 20 mg QW were 
generally safe and well tolerated. Mild diarrhea was reported only after IV BCV 20 mg 
QW. As seen with oral BCV, ALT increases were reversible upon cessation of drug, and 
were not associated with hyperbilirubinemia. BCV exposure was dose-proportional 


