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Introduction Aims
* Australian Therapeutic Guidelines now recommend AUC-guided | |
vancomycin Therapeutic Drug Monitoring (TDM) for adults without Develop a treeware vancomycin AUC calculator that is:
CNS infection 1. Free to use for any hospital
» There is no Therapeutic Goods Administration (TGA) registered 2. Intuitive, with no formal TDM training required
class 2 or 3 AUC calculator available in Australia; and capacity 3. Safe and efficacious, with TGA class 2 registration
gaps in rural Australia for AUC based TDM.
* The Freeware Vancomycin AUC Calculator Project built and validated AUC Black Box (Detailed Calculator Internal Working FY1)
a calculator to TGA requirements for sites without TDM experience. Model Selection - | - .
The model was automatically selected based on a decision tree algorithm considering patient
Selection prediction | Predicted Steady State AUC (in range) () Patient's current dosing (against model) = Populatiol characteristics:
Vancomycin AUC Calculator (&) = Field used for ML training o0 Patient Characteristics:
Patient ID: 1234567 Age: 05 MEW PATIENT
50 * Age: 69 years
# Name:MrsTest " Weight: 76 Kg " Height: 177cm " DOB: 10/01/1956 s BMI: 24.26 kg/m? (Mid-range)
S Sexassigned at birth: female @ Critically lll / sepsis: no @DnFumsemide:na | 40 * (reatinine Clearance: 66.0 mL/min (Mid-range)

s Critically lll: No

@ On Renal Replacement: no @ Haematological malignancy: no @ Febrile neutropenia: no ®
E ar * On Renal Replacement: No
@ On piperacillin/tazobactam: no @ On blood pressure medications: no - & . Haematc::lx::g'l-:al MEI”IEIF‘IEII'I'C}-" No
L]
@ On diabetes Medications: no @ (n three or more nephrotoXins: no f‘ Vancomycin MIC: 1 5 J
. " 20 S . Model Selection Logic:
g Target AUC: 400 - 600 . N ~ -
H,_H H-h_____h__-- s
0 /\ '“"Hq____h_

» Patient has mid-range BMI (24.26 kg/m°)

_ * With creatinine clearance =45 mL/min — Buelga model selected (works well in smaller
Renal Function:

_ patients)
01/09/2023 07:30 CrCl: 68 mL/min Creatinine: 76 pmol/L f‘

0 4 58 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 Selected Model: Buelga
ADD CREATININE rHours of Treatment Buelga DS, del Mar Fernandez de Gatta M, Herrera EV, et al. Population pharmacokinetic analysis of vancomycin in
f/h;udel Selected: Goti, Vineet, et al. 'Hospitalized patients with and without hemodialysis have markedly different v patients with hematological malignancies. Antimicrob Agents Chemother. 2005 Dec;49(12):4934-41.
Vancomycin Levels: based analysis.” Therapeutic drug monitoring 40.2 (2018): 212-221.
- ™y Model Type: Two Compartment = : :
| : . . | opulation Estimate Values
e Level: 17 mg/L / "y Calculations on SD curves: /';\ A‘\. AF\ A\ P : )
The population estimate values were calculated based on the model parameters (read the paper for the
ADD VANCOMYCIN LEVEL
_ model above for more information) using the recommendations from the paper the calculator estimated
Doses given / planned: AN population prior values of the following:
g 1500 mg-29/08/202320:30  »* 1500 mg- 30/08/2023 08:30  »* 1500 mg - 30/08/2023 20:30 osH | 0121 | 024m
o L -
# 1500 mg-31/08/202308:30 " 1500 mg- 31/08/202320:30 " 1500 mg-01/09/2023 08:30 Parameter Value Calculation Methodology
AUC,, (total A IC i . : L
Dose S UC24/M Peak Trough 4.28 The patient’s last creatinine clearance of 66.00 mL/min was multiplied by
ADD VANCOMYCIN DOSE(S) Clearance (CL) .
1000 395.1 395.1 23 12 L/h 1.08 and converted to L/h to estimate a clearance of 4.28 L/h.

C Reactive Protein: _ _ __ _

— ~ - c00.2 — . -2 "u’t_:ulurne Flf 7448 |[The .pa’Flent_s weight of 76 kg was multiplied by 0.98 to estimate a volume

ADD CRP(S) Distribution (Vd) L of distnbution of 74.48 L
White Cell Count: 1500 668.5 668.5 40.7 20.8

Changing Renal Function Check

The calculator then checked if the patient's renal function has changed significantly from the start to
the end of therapy (including any renal function within 48 hours of starting therapy as relevant).

With each calculation the calculator will extrapolate possible doses to steady state to determine what the
AUC is likely to become. Patient characteristics against the model are plotted on Bell curves and AUC

M eth O d calculations saved to a central database located in Sydney for repeat AUC with any dose changes. Ihe patient’s renal function has not changed by more than 30% since starting therany. The percentade '

» Via James Martin's Rapid Application Development (RAD) cLSE
methodology an ANZ/Canada advisory board was formed A key differentiator in the freeware vancomycin AUC calculator was the addition of a
and 22 iterations of the calculator released from JuIy 2023 black box” dialog. This allows clinical staff insight into exactly what calculations

were performed and why the calculator arrived at its recommendations.

to May 2025. Calculator testing consisted of three phases:
 Phase 1: Single level (cpAUC) calculator estimates from 18

ICU patients were compared to a multi-level (Sawchuk- Phase 2 - Historic Vancomycin Course Testing (n=110)

Zaske) (rAUC) reference for the same patient. Capacity for  (calculator predicted second level vs historically recorded second level)

the calculator to predict the rAUC from a single level was .
Mean Mean abs Within +20%

taken as an indicator of accuracy and used to develop an Number of . .
. . . Test Set . signed % % (Wilson 95%
ideal model selection algorithm. | | estimates (variance) (variance) Cl)
 Phase 2: The calculator was provided single levels from
110 past v_ancomycin_cou!’ses containing 2 or more Ideal model auto- 110 _0.84 10.90 90.9%| 002
vancomycin levels. Historic doses were provided to the selected (84.1-95.0)
calculator, but not the subsequent second level. Capacity 0 |Non-ideal (manual 230 . (5 15 715%| 4 909
predict the second historic level was taken as an indicator of |selection) (override) ' ' (66.4-76.1) '
accuracy.
* Phase 3. Shadow testing was conducted throughout the 76.4%
project, and user scenario-based testing and feedback Overall 440 1.7 14.08 (72.2-80.1) 0.974
evaluated via surveys and an in-built calculator feedback
forum. Phase 2 Take-home:
A suite of software unit tests were also developed to ensure From a sin_gle level, the calculator reliably pr:edicted the next
the calculator outputs did not ‘drift’ through the RAD process. vancomycin level at an average of 89 hours into the course.
With ideal-model auto-selection, 90.9% of level predictions were
Results within £20% of the second level historically observed.
Phase 1 - Testing (Brigg Turner Dataset n=18) Phase 3 - User Testing (n=17)
Agreement vs rAUC « 7 ID/AMS pharmacists, 6 ward pharmacists, 2 ICU pharmacists, 1 ID
Overall (n=296 single level estimates): physician, 1 other.
mean absolute variance (cpAUC vs rAUC) = 12.3% (SD 9.4%); ° Most respondents stated they were likely to use the calculator post TGA
When Ideal Model Selected (n=74): registration (94% (16/17)).
mean absolute variance 11.1%; (SD 9%) : :
86.5% of single level estimates fell within +20% of rAUC What's Next? TACE
(accuracy not statistically relevant; p=0.102).  Final audits for medical device registration underway,
Phase 1 Take-home: with likely TGA registration early 2026 if successful. S hi at
Phase 1 central accuracy is acceptable, and the calculator « Ongoing use of de-identified AUC calculations will train dy Nl a
functions best when the ideal model is auto-selected. The a machine learning model to match past TDM patterns booth 60

dataset was underpowered to prove +20% accuracy. to predict optimal initial vancomycin dosing.
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