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ABSTRACT OBJECTIVE Pharmacokinetic Analysis, cont’d Figu.re 1. Observed vs. predicted ampicillin (top) and sulbectam (.bottom') concent_rations based on Table 2. Ampicillin and sulbactam population pharmacokinetic parameter estimates for 5 adult patients undergoing OLT
; ing i he final 2 I PK model. Left: Popul dicted; Right:
Background: SAM is used as surgical prophylaxis durin The objective of this study was to describe ampicillin To assess exposure, the model-derived % of the dosing interval e o _-co_mpartment i aton model. Left: Population predicted; Right: maximum & posteriorl
oLT 3 " surgical propny uring ) . y 1be ampict that free ampicillin concentrations remained above the MIC was Bayesian individual predicted Ampicillin Sulbactam
ue to its broad spectrum activity against Gram-positive,- and sulbactam intra-operative pharmacokinetics during simulated for each patient using an amoicillin-sulbactam MIC
negative and anaerobic pathogens. SAM resistance among OLT from contemporar Escherichia?:oli of 3§m L7 90 g . z g _ .
Gram-negatives is rising, making dosage selection paramount porary 9 _ i PK Parameter Mean+ SD Median IQR Mean+ SD Median IQR
to preventing surgical site infections. Current guidelines =] =
recommend a 3g dose, consisting of 2g ampicillin (.AMP) and  METHODS RESULTS | g CLe (L/h) 9,74+ 2.89 10.22 2 E1.12.17 8.0 + .85 2 85 5 85.0.42
1g sulbactam (SUL), every 2h. There are no data; however, _ Table 1. Basell ficipant ch eristi
describing SAM PK during OLT to support an optimized ~ Study Design able 2. baseline participant charactenstics ? - $ 8- CLy 0.73+0.55 0.62 0.48-0.64 1.14 +0.44 0.94 0.92-1.16
dosing regimen. Single-center pharmacokinetic stud . i 8 8
greg 9 ;" E o y Characteristic Totaél\lrf;;ents s g Ve (L) 7.20 + 1.57 7.25 6.34-8.25 7.33+1.61 8.19 6.51-8.44
Methods: This was a single-center PK study of OLT patients Approve y the loca IRB_’ _ .| : ki (h) 4.08 + 3.67 220 1.23-6.92 4.60 + 4.93 1.00 1.00-10.00
receiving SAM for surgical prophylaxis at a dose selected by Written consent was provided by all patients Age (years); mean  SD (range) 64 + 8 (52 — 73) s esauared = 0 651 s Resquarcd =0 631
the anesthesiologist. Patients were excluded if they were . g:‘gé{:“;%‘g?ﬁ(?%i@%‘f}ﬁfﬂa4) e 555{%‘%;?%%?2?521%? kor (W) 2.63+3.25 1.21 1.00-1.49 4.07 +£3.35 2.43 1.67-6.71
undergoing simultaneous liver and kidney transplantation and  patients Female sex; n (%) 2 (40%) g mprecision = 3.73 Imprecision = 0.981
had a CrCL < 30 mL/min at start of surgery. Up to 24 blood Inclusion criteria: CLy, typical baseline clearance. CL, fractional clearance; V, volume of central compartment.k, and ky,; intercompartmental
samples, along with times of pertinent events, were collected ' Weight (kg); mean x SD (range) 83+ 9 (73 -96) transfer constants
throughout the OLT. AMP and SUL plasma concentrations Age 18 years or older _ . - _ . Al
were determined. Population PK analyses were conducted in Scheduled for OLT at Hartford Hospital Height (cm); mean * SD (range) 168 + 11 (156 — 178) E g - e
Pmetrics using R. Akaike information criterion (AIC) and visual Receiving ampicillin-sulbactam for surgical < DISCUSSION & CONCLUSION
inspection determined best mO(_jeI fit. Indiv_idual PK prophylaxis BMI (kg/m?); mean % SD (range) 29+ 3 (26 - 34) . j," . These are the first data to describe ampicillin and sulbactam intra-operative pharmacokinetics in patients undergoing OLT
parameters were simulated to describe free AMP time above Exclusion criteria: B N Sl A 2-compartment model with adjusted clearance after portal clamp placement predicted ampicillin and sulbactam exposures best
the MICq, (fT>MICgy,) of 32 mg/L. xclusion critenia. CrCL (mL/min): +SD 75 + 39 (30 — 130 2 2 AN - . . . . . . . L
History of moderate or severe penicillin or - rCL (mL/min); mean & (range) +39 (30 -130) £ £ e Slgnlflcant intraoperative blood loss occurring during certain surgeries (e.g., Patient 3) may explain discordance between observed and
Results: Five patients were enrolled. Participants had a mean lactam antibiotic Ampicillin/Sulbactam Regimen el simulated concentrations
+ SD age of 64 + 8 years, body weight 82 + 9 kg, CrCL of 75 Simultaneous liver-kidney transplant 2 . & These data can help optimize ampicillin-sulbactam surgical prophylaxis regimens to meet local resistance patterns
25 ::nol;rl]?:;:[ rir;ﬂtre::ne(;\clje;clj v%rtlgéjs iéMdi?;esb(elﬁgfgthqazn-S? ? Creatinine clearance (CrCL) less than 30 mL/min 1.5g g2h D Z‘i%ﬁ%ﬁ o ) °:,ﬁ E&E'i}iﬂ'%%?@?:‘fg:fg,zzﬁ Althoggh .several di.ffer.ent regimene were prescribed here, an ampicillin-sulbactam 3g g2h regimen should provide the greatest likelihood
compartment model for both AMP (AIC: 396 vs. 423) and SUL Ampicillin-sulbactam dose and frequency was 39 q3h 2 "= morecison =35 imprecision = 0.965 Ef th\:lnta;nEg amplchI.ln c;)hnc.entrau:)nfs abevebilaz r(r;.g/L - TR S »
(AIC: 334 vs. 347). Final models included fractional clearance selected by anesthesiologist 39 q2h ) - - - - - - - r111(rj e:bs ut |ens erxpv\(I)rlrrrlgnt ejlmpac of major bleeding events and massive transfusion during on the pharmacokinetics of ampicillin
(CLy terms on typical total body clearance (CLg) to account for Foputation Predicied naviaual Predicieg and sulbactam are warrante
thCplggeZment " CtIhLe p90r7ta| \;eelinL(/:LanC]:FI)_. A(\)M7F:’3 I:)Kc) r;gramleters Sample Collection and Processing Sample Collection and Processing
: were: , 9.7 £ 2. ; , 0.73 £ 0.49; volume : i ' . i i i i
gf central) compartmeent Vo), 7.2 4 1.‘{ Y N e Up_to 24 blood samples per patient were collected Forty-three total plasma samples were collected during Figure 2. Observed versus simulated free ampicillin (top) and sulbactam (bottom) concentrations for each patient relative to MICgy,
constants (k12 and k21) 4.’08 + 3.28 ar’1d 263 + 2.9 ht during the OLT procedure procedures and available for pharmacokinetic analyses Patient 1 (Ampicillin 1g q2h) Patient 2 (Ampicillin 2g g3h) Patient 3 (Ampicillin 2g q3h)* Patient 4 (Ampiciliin 2g q2h) Patient 5 (Ampicillin 2g q2h) ACKNOWLEDGEMENTS
respectively. Final SUL PK parameters (AIC: 314) were: CL, Centrifuged for 15 minutes at 25 °C at 3,000 rpm Arange of 4-12 samples were collected for each patient TG =00 TG = 58% 1My~ % T>MiCo0™ 60% MG = 98% We acknowledge Elizabeth Martin, Debora Santini, Christina Sutherland
8.3 2.5 Lh; CL, 0.92 + 0.55; Vic, 7.3 + 1.6 L; K12, 4.60 + 4.41 to separate plasma 2 s b 3 2 2 and Abigail Kois, PharmD for assistance with the conduct of this
h-t, and k21, 4.07 + 3.31 hl. Exposures ranged from 58-98% Protein binding assessed at first dose peak Protein Binding £ £ £ £ £ E)(()pserigler;é -ar:]tlri ;‘]Lt’dgf Whjzdfilé?r?:d Ir‘:'hp:r;St);]:rsgrzgt/gorzg tggn';:;:tsfozg
with only 3g q2h providing nearly 100% fT>MICqo. Transferred into 3 ultrafiltration devices and Protein binding ranged from 8-25% and 11-43% for ampicillin 2 : : - £ discl%se. P .
Conclusion: This is the first study to describe intra-operative centrifuged for 40 minutes at 25 °C at 2,000 g to and sulbactam, respectively 3 8 5 5 5
. L . separate protein free filtrate (PFF) £ £ £ £ £
SAM PK in OLT recipients and the effect of portal vein clamp . ) 3 i - 3 ] 3 REFERENCES
on AMP and SUL clearance. These data will help guide Plasma and PFF frozen at -80 C until analysis Pharmacokinetic Analysis < < * < < <
optimized SAM dosing regimens for OLT surgery based on ' £ £ £ & £ 1. Winston DJ, et al; Clin Infect Dis 1995.
i A 2-compartment model fitted the data better than a 1- ; , ‘ ‘ , . - . . " ; i .
local MIC distributions for targeted pathogens. Concentration Determination compartment model for ampicilin (AIC: 396 vs. 423) and °3 7 i E . A 0 : : ; T s e s 2 . : " z ! 2. Helllnger WC, et al; Transplantetlon 2009.
il . Time Post First Dose (h) Time Post First Dose (h) Time Post First Dose (h) Time Post First Dose (h) Time Post First Dose (h) ®  Observed Ampicilin 3 V|ehman -JA, et al, TranSp|antat|0n 2016
Ampicillin and sulbactam plasma and sulbactam (AIC: 334 vs. 347) Simulated Ampiciln ; I | ion 200
PFFconcentrations were determined using high - i ianifi - - B S Subacim 4.linuma v, et al Transplantation 2004.
INTRODUCTION ton : Weight and CrCL did not significantly improve model fit Patient 1 (Sulbactam 0.5g g2h) Patient 2 (Sulbactamg g3h) Patient 3 (Sulbactam 1g q3h)* Patient 4 (Sulbactam 1g g2h) Patient 5 (Sulbactam1g g2h) -y 5. Natori Y, et al;Infect Contr Hosp Epidemiol 2017.
o performance liquid chromatography in plasma and | : f ol | fracti CL) of tvpical 6 A io A et al Liver T | 2008
Infection is the most common cause of 30-day post- saline matrices ncorporation of clamp placement as a fraction (CL;) of typica . AsSensIo A, et al; Liver lTransp : :
operative mortality in patients undergoing OLT%5 baseline clearance (CLg) improved model fit for ampicillin (AIC: 100 100 4% A 100 7. SENTRY-MVP. JMI Laboratories. Last accessed: Sept 2020.

Antibiotics are given as prophylaxis to mitigate surgical 372) and sulbactam (AIC: 314)

infection risk® Pharmacokinetic Analysis

Population pharmacokinetic modeling  was
performed using Pmetrics for R

1- and 2- compartment models were differentiated
based on Akaike information criterion (AIC) and

Hartford b

Clearance = (CLg)*Cle™p, where clmp=0 prior to clamp
and 1 when clamp in place

Ampicillin-sulbactam is an appropriate choice for antibiotic
prophylaxis in OLT due to its broad-spectrum coverage

Due to rising ampicillin-sulbactam resistance in Gram-
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negative organisms, optimal choice of dosage and ) ) i i i in Fi : : : . : : : : .
freguenc o garamount p g visual fit Qbserved vereus predicted fits are d|spleyed in Figl . . s - - . ' - . : . e ; : ) e ; - - - . HO Splt al
q y p COVariateS Wei ht CI’CL and Iacement Of Ol’tal F|na| pOpulatlon mOdel parameter eSt|mateS are pI’OVIded n Time Paost First Dose (h) Time Post First Dose (h) Time Post First Dose (h) Time Post First Dose (h) Time Post First Dose (h)
There are no data describing ampicillin-sulbactam intra- . gnt, &It plac P Table 2 oot . - . . . A Hartford HealthCare Partner
operative pharmacokinetics in patients undergoing OLT vein clamp were examined as covariates Patient received an ampicillin-sulbactam 3g over 1 hour infusion followed by a 3g bolus dose. Sampling started 3 hours after the end of bolus,

which was time of incision. Massive blood transfusion received circa 5 hours.




