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ZSURX

Getting Started

A quick visual guide to the Zuni Clinical Pharmacy Toolkit

Zsurx.com

Focused tools. One consistent
interface.

One workspace for emergency support,
dosing/PK, anticoagulation, renal
calculations, and inpatient medication
reference.

n PK / AUC

Tutorial * ZSURx v1.2.1



' Start at the ZSURx workspace

The home screen is the launch point for every clinical module.

z Zuni Clinical Pharmacy Toolki

Integra ine pharmac

WORKSPACE

CLINICAL TOOLS

K+ Electrolytes
eH Acid-Base

v Vancomycin
Ac  Anticoag

cr CrCl

Rx  Reference

Local session: toals run in this

ZUNI CLINICAL PHARMACY WORKSPACE

Focused tools. One consistent
interface.

Emergency support, pharmacokinetic dosing, anticoagulation workflows, renal calculations,
and the inpatient medication reference now live inside one offline toolkit.

# Find a tool — e.g. vancomycin, INR, renal, code

® EMERGENCY / CRITICAL CARE

K+ pH
Code Electrolyte QuickCalc Acid-Base Correction
Emergency electrolyte support, replacement, line/mix ABG/VBG/chemistry interpretation, mixed disorders, toxin

guidance, and stocked-product workfiow. clues, and guardad correction calculations.

‘Open module 3 ‘Open module 3

® DOSING /| PHARMACOKINETICS

v cr
Vancomycin PK / AUC Creatinine Clearance
Quick dosing, full PK/AUC workflow, level planning, notes, Cockeroft-Gault CrCl with actual/adjusted weight selection
and intermittent HD support. and transparent formula details
Open module > ‘Open module >

@& ANTICOAGULATION

AC

Version 1
The

single HTML

locaifoffline

vi.21

OFFLINE

Left navigation stays available
throughout the toolkit.

Tools are grouped by clinical
purpose.

Open a module from its card or the
sidebar.

The LOCAL/OFFLINE indicators
identify the toolkit’s local-session
design.

Tip: bookmark zsurx.com on your
workstation for faster access.



a Choose the tool that matches the task

Six modules are available in the current release.

Electrolytes
Emergency replacement &

code support

Anticoagulation
Heparin, warfarin &

transitions

Acid-Base

ABG/VBG & correction
support

I

CrCl

Cockcroft-Gault renal
estimate

I.

Vancomycin

PK/AUC dosing & level
planning

Reference

IV prep, rates, BUD & dose
adjustment

Use the module that answers the immediate clinical question; each module keeps its own workflow while sharing the same ZSURx

navigation.



B Inside a module

The shell stays consistent even when each tool has its own workflow.

Zz

Inte

WORKSPACE

Home

CLINICAL TOOLS

K+

Zuni Clinical Pharmacy Toolkit

Electrolytes

pH  Acid-Base

Ac  Anticoag

cr

CrCl

Reference

jon is not sent

Vancomycin PK / AUC

Dosing / Pharmacokinetics - Quick dosing, full PKIAUG workdlaw, level planning, notes, and intermittent HD support

vi.21

Clinical-use note: This is an independently rebuilt decision-support calculator. Standard-dose calculations use transparent published/population equations and patient-
specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke = 0.005 hr', 30-40%
high-flux removal, pre-HD level 20 mg/L); it is not claimed to reproduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017
institutional protocol and is labeled accordingly. Verify against current institutional policy before patient care.

Quick new-patient dose Full PK [ AUC workflow Intermittent high-flux HD Disclaimer & sources
Minimum inputs -+ load, maintenance regimen, Al h t: planner, PK-guided post-HD dosing beside the Nebraska Dasing philosophies, guideline context, and
and next level timing protocal verified source links
@) patient Parameters ) PK Model & Monitoring Plan
Actual body weighl b PKMODEL Population assumptions used before patient-specific levels are available

Clearance method VancoPK 2023: (0.75 x CrCl + 4) x 0.0¢ +
Height in enl

Volume of distribution VancoPK: 0.29(age) + 0.33(ABW kg) +° v
Sex for Cockeroft-Gault / IBW Male v

MiC 1 ma/L
AgE years

AUC24 target range 400 to 600 mag-h/L
Critically ill No A

Dosing target philosophy AUC + local trough workflow ”

B kg B kg AW kg (0.4) R Local trough target 10-15 meg/mL (non-critically ill)

Hybrid mode is the default: first favor AUC 400-600, then prefer the local steady-state trough target
when both can be achieved. Trough-prioritized mode can select a regimen outside AUC 400-600

g and will flag that cenflict

Renal function

. Infusion rate preference 1000 mg/hr »
Serum creatinine mg/dL v

. Recommend loading dose No ~
CrCl input Calculate Cockcroft-Gault v

OFFLINE

LOCAL Reload L Toolkit home

The active module is highlighted in
the left navigation.

The module toolbar identifies the
tool and its clinical purpose.

Module-specific tabs, inputs, and
results appear in the main
workspace.

Color is used for orientation and
emphasis. Always read the
accompanying label or clinical text—do
not rely on color alone.



n Know the persistent controls

These controls behave the same way across modules.

z Zuni Clinical Pharmacy Toolki V121 | OFFLINE

Integra ine pharmac port

LOCAL — confirms the toolkit is
operating as a local session.

WORKSPACE Rx Inpatient Pharmacy Reference LOCAL  BUDframework  Sources/scope Reload Print Toolkit home:

Reference - Vfinjection preparation, infusion-rate limits, BUD/stability, and renaljhepatic dosing

Home

IV / Injection Lookup Renal / Hepatic Lookup
CLINICAL TOOLS

K+ Electrolytes i )
Drug name or alias — e.g. vanc, KCI, cefepime Clear

pH  Acid-Base

Reload — resets/reloads the current
module.

FILTER o Premix [ RTU High alert Corrected Reviewed s4S ‘Workbook-only Has Rate Limit Product-specific Stability
v i : : . : :
Vancomycin Start typing a drug name. 247 reference rows - 80 rows with verified rate/administration guidance - 7 rows with product-specific stability notes

Ac  Anticoag
Type a drug name or select a filter to browse the I\Vfinjection reference.

e CrCl

Rx Reference

Local session: toals run in this

Print — opens the browser print
workflow when supported.

Toolkit home — returns to the
ZSURx dashboard.

Some modules also expose module-
specific controls in this toolbar.



B Use ZSURX as clinical decision support

The toolkit is designed to make common pharmacist workflows faster and easier to review.

Good workflow

Select the appropriate module.

Enter or review the required patient/clinical
information.

Review the calculated recommendation and any
warnings.

Apply clinical judgment and verify against the
patient’s situation.

Use the module’s notes/sources when additional
context is needed.

Clinical-use reminder

ZSURX is pharmacist decision-support software,
not a substitute for patient-specific assessment,
current institutional policy, or independent
verification when the clinical situation requires it.

Use fictitious or appropriately handled patient
information during training.

Next: module-specific tutorials

ZSURX * zsurx.com ¢ Getting Started tutorial



ZSURx * MODULE TUTORIAL

Inpatient Pharmacy Reference

IV preparation ¢ infusion guidance « BUD/stability * renal/hepatic dosing

Goal

Find the information you need quickly,
understand what each field means, and
know when to open the supporting
framework or source information.

zsurx.com ¢ ZSURx v1.2.1



' Open Inpatient Reference

Use the Reference module for medication preparation and organ-adjustment lookups.

vi.21 OFFLINE

z Zuni Clinical Pharmacy Toolki

a Select Reference from the left
navigation.

WORKSPACE Rx Inpatient Pharmacy Reference LOCAL  BUDframework  Sources/scope Reload Print Toolkit home:

Reference - Vfinjection preparation, infusion-rate limits, BUD/stability, and renaljhepatic dosing

Home

IV / Injection Lookup Renal / Hepatic Lookup
CLINICAL TOOLS

K+ Electrolytes i )
Drug name or alias — e.g. vanc, KCI, cefepime Clear

pH  Acid-Base

a The default workspace opens to IV /
Injection Lookup.

FILTER o Premix [ RTU High alert Corrected Reviewed s4S Workbook-only Has Rate Limit Product-specific Stability

v il : : . : :
Vancomycin Start typing a drug name. 247 reference rows - 80 rows with verified rate/administration guidance - 7 rows with product-specific stability notes

Ac  Anticoag
Type a drug name or select a filter to browse the I\Vfinjection reference.

e CrCl

e BUD Framework and Sources / Scope

stay available in the module toolbar.

Local session: toals run in this

The Reference module contains two
related tools: IV/injection preparation
guidance and renal/hepatic dose-
adjustment guidance.



Search the way you actually think

The lookup accepts drug names and common aliases instead of requiring one exact naming convention.

IV / Injection Lookup Renal / Hepatic Lookup

3% NacCl x Clear

FILTER o Premix / RTU High alert Corrected Reviewed 54s ‘Workbook-only Has Rate Limit Product-specific Stability

1 fJFLIg mateh 247 reference rows - 80 rows with verified rate/administration quldance 7 rows with DID'JUCI*S‘,’}eciffC stabmty notes
Hypertonic Saline 3% NacCl Copy
Premix [ RTU High alert i Rate limitr y BUD gui
STRENGTH LOCATION STANDARD INFUSION TIME FORMULATION
159 / 500 mL (30 mg/mL; Na 513 Hypertonic saline bin / Storage Indication-specific; pump- Ready-to-use hypertonic IV fluid
mEgq/L) Rack 3 controlled
DILUENTS DILUENT BAG / PREPARATION
None — commercial RTU bag 500 mL commercial bag. Actual Zuni bag label confirms 3% Sodium Chloride Injection

USP, 15 g/500 mL.

& Infusion rate limit / minimum rate guidance
Mo single manufacturer-labeled universal maximum infusion rate applies across indications. Use an infusion pump and an indication-specific soedium correction/ICP protocol; treat

ordered bolus regimens and continuous correction infusions as separate use cases. FDA/manufacturer labeling via DailyMead

» BUD / stability — Product-specific labeling
Unopened bag: use manufacturer expiration/storage. For the reviewed 500-mL freeflex product, use immediately once removed from the moisture-barrier overwrap; discard

unused portion. Foa/manufacturer iabeling via Dailymed

Safety

ISMP: hypertonic sodium chloride injection (>0.9%)
ISMP high-alert: sodium chloride injection >0.9%.

Click the search field and begin
typing the medication.

Common aliases are
supported—for example:
vanc, KCl, cefepime, 3%
NaCl.

Use the filters when you want to
browse a category instead of a
specific drug.

Example search

3% NaCl - Hypertonic Saline 3%
NaCl



a Read the result from top to bottom

The result is designed as a quick preparation-and-administration reference.

Medication / strength

FORMULATION LOCATION DILUENTS
IV / injection Where stocked Compatible
diluent(s)
STANDARD INFUSION Time / administration method
RATE LIMIT Verified limit when available

BUD / STABILITY Product-specific note or USP framework

Confirm you selected the intended
strength/formulation.

Check diluent and preparation volume
information.

Review standard infusion time and any
verified rate limit.

Read BUD/stability separately; they are
not interchangeable.



n Use filters as shortcuts

Filters help you find higher-risk or specially reviewed entries without knowing the drug name.

Commercial ready-to-use

Premix / RTU
products

Workbook information that was

Corrected
corrected

High alert

Quickly surface high-alert entries

Rows with verified

Has Rate Limit . . . .
administration/rate guidance

Reviewed

Entries with additional review

Product-specific
Stabilit

Rows with reviewed product-
specific stability

A blank rate-limit field does not mean rapid administration is safe. It means the tool does not display a verified rate limit for that row.



Understand BUD versus stability

Use the BUD Framework when the preparation does not have a product-specific stability note.

BUD / stability framework Close

Manufacturer premix { RTU: an unopened commercial product uses the manufacturer's expiration
date and labeled storage, not a compounded BUD,

Immedlate ~Uuse CSP whan a sterlie praparatlon Is made outslda IS0 Class 5 and all USP <797>
s are met, ion must begin within 4 hours from the start of
prepas-ation A fa {I ity can choose a shorter local limit.

Category 1CSP: maximum stenlny BUD i is 512 hours at conlrolled room lempera{ure ar =24 hours

refrigerated. A product's chemi ¥ I stability, 1 instructions, or local palicy can
require a shorter time.

Important: BUD and chemical stability are not interchangeable, V2 shows a product-specific stability
note anly when a reviewad label gives one; otherwise It displays the USP framework rather than
inventing a drug-specific BUD.

USF <7aTs | USPFAGS

This is the actual BUD Framework view coworkers will see after
selecting BUD Framework in the module toolbar.

Key distinction

BUD and chemical/physical stability answer
different questions. ZSURXx only displays a
product-specific stability note when a
reviewed source supports one.

When in doubt:

Open BUD Framework - read the displayed
medication note - follow the shorter
applicable manufacturer, stability, USP, or
local-policy limit.

N




Switch to Renal / Hepatic Lookup

Use the second mode when the question is dose or interval adjustment rather than IV preparation.

IV / Injection Lookup Select Renal / Hepatic Lookup at the

top of the module.

cefepime X Clear

FILTER @ Renal Hepatic Hemodialysis Peritoneal Dialysis Child-Pugh

Search by drug name or alias.

V4.3 dose/interval audit: the primary table below is the reviewed guick reference. It shows the actual dosefinterval change where a practical regimen can be supported, retains exact source
cutoffs when they differ from the display bins, and separates HD/PD guidance. The original workbook row remains collapsed underneath for traceability. Unless a row explicitly says eGFR, adult
renal dosing uses Cockcroft-Gault CrCl. Indication, AKI trajectory, dialysis modality, obesity, critical iliness, and local policy can still require individualized dosing.

1drug mateh 66 renal drugs - 25 hepatic drugs - dose/interval re-audit completed Sep 10, 2026

Cefepime

Renal = HD PD

Filter by Renal, Hepatic,

Renal impairment posefinterval audited 2026-09-10  UCSF IDMP HemOdlaIYSISI Peritoneal DIaIYSIS' or
Display bins are for scanning. if the source cutoff falls inside a bin {for exampie CrcCi 20, 25, 30, 50, or eGFR 45), the exact cutoff is written in the cell and takes precedence over the column heading Ch |Id'Pug h.
CRCL >60 CRCL 30-60 CRCL 15-30 CRCL <15 HEMODIALY SIS PERITONEAL DIALYSIS
Non-severe: 2 g q12h. CrCl 30-60: non-severe 2q  CrCl 10-29: non-severe 1g CrCl <10: non-severe 500 IHD: 2 g x1then 2 g post- Common PD approach: 1g
Severe/Pseudomonas: 2 g q24h; severe/Pseudomonas  g24h; severe/Pseudomonas  mg g24h; HD; alternative 1g qPM in g24h; monitor closely and
qsh. 2gqizh. 2gg24h (or1g gizh per severe/Pseudomonas 19 selected settings. tailor to infection severity.
local protocol). q24h.,

Unless a row explicitly says eGFR, the
Renal metric: CrCl (Cockeroft-Gault uniess source uses eGFR) adult renal-dosi ng reference uses
Quick note: High neurotoxicity risk if renal function is overestimated or rapidly changing. Reassess dose promptly with AKI/recovery. Cockc roft_Ga u |t CrCl Exa ct source
UCSF IDMP —Cefepime cutoffs may differ from simplified
display bins.

» Original institutional renal worksheet row



Use the adjustment table as a quick reference

The table gives the practical adjustment while retaining source-specific details for traceability.

Example workflow: cefepime Individualize when
needed

The module itself notes that
indication, AKI trajectory, dialysis
Search cefepime in Renal / Hepatic Lookup. m%dlal'tyll Obl?s'ty' critical illness,
and local policy can require
individualized dosing.

c Determine the patient’s renal function using the appropriate method.

Match the patient to the applicable renal-function range.

Use the table as decision support

Read the displayed dose / interval adjustment. —not as a substitute for those
clinical factors.

Check HD/PD guidance separately when dialysis applies.

Expand source/original information when the exact cutoff matters.




8A Read renal recommendations correctly

The table is designed for rapid scanning, but the exact text inside the cell takes precedence over the display-bin heading.

Wil slsctontonkup Start with the renal metric

cefepime % || clear Unless the row explicitly says eGFR,
the tool uses Cockcroft-Gault CrCl.

FILTER o Renal Hepatic Hemodialysis Peritoneal Dialysis Child-Pugh

"
V4.3 dosefinterval audit: the primary table below is the reviewed quick reference. It shows the actual dose/interval change where a practical regimen can be supported, retains exact source
cutoffs when they differ from the display bins, and separates HD/PD guidance. The original workbook row remains collapsed underneath for traceability. Unless a row explicitly says eGFR, adult
renal dosing uses Cockeroft-Gault CrCl. Indication, AKI trajectory, dialysis modality, obesity, critical iliness, and local policy can still require individualized dosing.

t Use the exact cutoff
1drug match 66 renal drugs - 25 hepatic drugs - dosefinterval re-audit completed Sep 10, 2026
" The column headings are scanning
Cefepime . L
bins. If a source cutoff falls inside a
Renal HD  PD . . .
bin, the exact cutoff written in the
Renal impairment peselinterval audited 2026-09-10  UCSF IDMP cell is the one to follow.
Display bins are for scanning. If the source cutoff falls inside a bin {for example CrCI 20, 25, 30, 50, or eGFR 45), the exact cutoff is written in the cell and takes precedence over the column heading.
CRCL >60 CRCL 30-60 CRCL15-30 CRCL <15 HEMODIALYSIS PERITONEAL DIALYSIS
Non-severe: 2 g 12h. CrCl 30-80: non-severe 2 g CrCI10-29: non-severe 19 CrCl <10: non-severe 500 IHD: 2 g ¥1 then 2 g post- Common PD approach: 1g . o e .
Severe/Pseudomonas: 2 g q24h; severe/Pseudomaonas q24h; severe/Pseudomonas mg g24h; HD; alternative 1g gPM in q24h; monitor closely and Th en I nd IV|d u a I Ize
qgsh. 2gqizh. 2gq24h {or 19 qi2h per severe/Pseudomonas 1g selected settings. tailor to infection severity.
local protocol). q24h. . . . .
Indication, AKI trajectory, obesity,
Renal metric: CrCl (Cockcroft-Gault unless source uses eGFR) Crltlcal |”neSS, dla |ySIS mOdaIIty' and
Quick note: High neurotoxicity risk if renal function is overestimated or rapidly changing. Reassess dose promptly with AK|/recovery. local pOI ICYy Can chan ge the
P —— appropriate regimen.

» Original institutional renal worksheet row

Training example ¢ Use patient-specific assessment and current institutional policy when applying the recommendation.



8B Review hepatic adjustment guidance

Hepatic recommendations are presented separately using Child-Pugh categories when the reviewed source supports that framework.

....... emprerm na e e egen

Renal impairment finterval audited 10 FDAlabeling

Find the hepatic section

Display bins are for scanning. If the source cutoff fails inside a bin {for example CrCl 20, 25, 30, 50, or eGFR 45), the exact cutoff is written in the cell and takes precedence over the column heading

CRCL >60 CRCL 30-60 CRCL15-30 CRCL <15 HEMODIALYSIS PERITONEAL DIALYSIS A d ru g may have bOth renal a nd
NVAF: CrCl 50 > 20 mg NVAF CrCl =50 - 15 mg VTE: same labeled regimen  CrCl <15: avold. ESRD/HD: NVAF labeling PD outcome data are hepatic guidance. Scroll within the
with evening meal. VTE with evening meal. VTE while CrCl 215, but uses 15 mg daily based sparse; do not assume HD s .

treatment: CrCl 215 > 15 treatment remains labeled exposure/bleeding risk mainly on PK; outcome data  PK applies identically. resu |t to the Hepatlc im pa Irment
mg BID x21 d then 20 mg regimen if CrCl =15. rises as renal function are limited. For VTE, avoid if ta b|e

daily with food. WOrSens. CrCl <15.

Renal metric: CrCI (Cockcroft-Gault unless source uses eGFR)
Quick note: Always identify indication. Do not apply the AF 15-mg dose to VTE treatment.

Read across Child-Pugh

DailyMed — Rivaroxaban labeling

A/B/C

For téis rendered rivaroxaban
example, the reviewed table shows
no routine adjustment in A and

» Original institutional renal worksheet row

Hepatic impairment Audited 2026-09-10  FDA labeling avoidance in B or C.
CHILD-PUGH A CHILD-PUGH B CHILD-PUGH C
Child-Pugh A: no routine dose adjustment. Avoid. Avoid.
Quick note: Labeling recommends avoiding rivaroxaban in Child-Pugh B or C hepatic impairment or hepatic disease associated with coagulopathy. Rea d t h e Q uic k n Ote

DailyMed — Rivaroxaban labeling

The note preserves clinically
important qualifiers—in this
example, hepatic disease
associated with coagulopathy is
also addressed.

» Original institutional hepatic worksheet row

Rendered directly from the V1.2.1 Reference module « Example shown for training, not as a universal anticoagulation recommendation.



8C Use dialysis and Child-Pugh filters to browse

You do not need to know the exact drug name first. Filters can narrow the audited reference to the type of adjustment you need.

IV / Injection Lookup H . o
emodialysis

Drug name or alias — e.g. cefepime, metformin, Eliquis Clear Select Hemodialysis to browse drugs with

reviewed HD guidance.
FILTER Al Renal Hepatic Peritoneal Dialysis Child-Pugh

8

V4.3 dose/interval audit: the primary table below is the reviewed guick reference. It shows the actual dose/interval change where a practical regimen can be supported, retains exact source
cutoffs when they differ from the display bins, and separates HD/PD guidance. The original workbook row remains collapsed underneath for traceability. Unless a row explicitly says eGFR, adult
renal dosing uses Cockeroft-Gault CrCl. Indication, AKI trajectory, dialysis modality, obesity, eritical iliness, and local policy can still require individualized dosing.

L . . .

66 drug matches - 1filter active 66 renal drugs - 25 hepatic drugs - dosefinterval re-audit completed Sep 10, 2026 Perltoneal DIaIYSIS
Acetaminophen PD is kept separate; the tool does not
Renal | Hepatie HD  PD | Child-Pugh assume HD pharmacokinetics apply

identically to PD.

Renal impairment Dose/interval audited 2026-09-10  FDA labeling + peer-reviewsd CKD review

Display bins are for scanning. if the source cutoff falis inside a bin {for example CrCi 20, 25, 30, 50, of eGFR 45), the exact cutoff is written in the cell and takes precedence over the column heading

CRCL >60 CRCL 30-60 CRCL 15-30 CRCL <15 HEMODIALYSIS PERITONEAL DIALYSIS

Usual adult dose. Keep total ~ Usually no change. If CrCi =30: FDA label says Practical CKD/ESKD 650 mg g8h is a practical 650 mg g8h is a practical c h i I d_ P u h

APAP from all products approaching CrC| =30, longer interval + lower TDD regimen: 650 mg g8h. CKD regimen; no routine CKD regimen. g

within patient-specific daily consider longer may be warranted. Practical post-HD supplement.

maximum. interval/lower total daily CKD regimen: 650 mg g6h. . .

dose. Use Child-Pugh to browse drugs with

hepatic impairment guidance, then open the

Renal metric: CrCl (Cockcroft-Gault unless source uses eGFR) i nd |V|d ua | resu |t for A/B/C

Quick note: Added to renal table during audit. IV label specifically calls out CrCl <30; the g6h/q8h operationalization comes from a CKD analgesia review, not an FDA fixed-dose table. .
recommendations.

ionlabeling  Pain management in CKD/ESKD — review [PMC)

Added during the V4.3 renal audit; this drug was not present in the original renal worksheet.

Traceability: reviewed tables retain the original institutional worksheet row collapsed underneath. Expand it when you need to compare the current audited
guidance with the source workbook entry.

The organ-impairment lookup reports 66 renal drugs and 25 hepatic drugs in this V1.2.1 build.



n Know what has—and has not—been verified

The Sources / Scope control explains the review status behind the reference.

Open Sources / Scope when you
need the verification boundaries.

V4.6 verification scope Close

Review-status labels distinguish

Renal/hepatic: all medications in the organ-impairment lookup were re-reviewed medication-by- workboo k-only, corrected, and
medication. FDA/DailyMed labeling is preferred when it provides actionable dosing; UCSF IDMP is . . .

used heavily for antimicrobial renal/dialysis dosing; peer-reviewed CKD/hepatology references are rEVIGWEd Informatlon'

used when labeling appropriately gives only qualitative guidance. Source links are shown on each

reviewed table.

Important: "verified" does not mean a universal dose exists. For indication-specific drugs (e.g.,
DOACSs, antivirals, fluoroquinolones) V4.3 shows the common adult regimens and preserves the actual
cutoff. For drugs without a validated numeric adjustment, the table says so instead of inventing one.

Use linked sources when a patient-
specific decision requires deeper
verification.

IV section: infusion-rate limits were added only where a manufacturer/FDA label or other authoritative
source was reviewed. Blank rate-limit fields do not mean rapid administration is safe.

BUDs: V4.3 distinguishes commercial expiration dating, USP sterility-based BUD limits, and product-
specific chemical/physical stability.

For time-sensitive or high-risk
decisions, confirm that the displayed
guidance fits the patient and current
local policy.




Inpatient Reference: the 30-second workflow

1 - 2 - 3 - 4 - 5
Choose Search Read Verify Apply
IV / Injection or Renal / Drug name or common alias Strength - prep - Warnings, adjustment range, Patient-specific clinical
Hepatic administration - BUD source/scope judgment

ZSURx supports the lookup. The pharmacist still owns the clinical decision.

zsurx.com ¢ Inpatient Pharmacy Reference tutorial «+ ZSURx v1.2.1



Creatinine Clearance Calculator

Comprehensive ZSURXx Tutorial

Calculate Cockcroft-Gault CrCl, understand the calculator's 120% IBW weight-selection rule, and verify exactly which weight
was used.

Training case: 68-year-old male e 105 kg ® 175 cm o SCr 1.6 mg/dL



CREATININE CLEARANCE e TUTORIAL

Open CrCl from the toolkit and orient to the two-panel workflow

al Pharmacy Tool

WORKSPACE ¢ Creatinine Clearance - ! ! ) LOCAL = Reload  Print
Dosing / Pharmacokinetics - Cockeroft-Gault CrCl with actualfadjusted weight selection and transparent formula details.
= Home
- -
CLINICAL TOOLS
Creatinine Clearance Calculator ® No patient dta s stored
x+ Electrolytes Estimates adult creatinine clearance using the Cockcroft-Gault equation and selects actual or

adjusted body weight using the 120% IBW rule.

pH  Acid-Base

v Vancomycin Patient information Calculated result

Enter all fields. No field is preselected. Cockceroft-Gault estimate in mL/min.
ac  Anticoag

m se“ used for CEICUIation

m Reference Male Female

s not sent Age Adult  Serum creatinine
years g mg/dL mL/min
Actual weight Height Enter patient data to calculate
kg = o - The result will identify the selected dosing weight and

show the calculation details used.

Calculate creatinine clearance Reset

i Uses the entered serum creatinine without rounding. Verify the result,
currant renal trajectory, and medication-specific dosing guidance
before clinical use.

ZSURx e Creatinine Clearance Calculator e V1.2.1 training tutorial 2

Patient information

Sex, age, serum creatinine, actual
weight, and height are all required.
No field is preselected.

Calculated result

The right panel stays empty until the
required data pass validation.

Local session

The module states that calculations
occur locally and patient data are not
stored by the calculator.

Purpose

This module estimates adult
Cockcroft-Gault creatinine clearance;
it is not the laboratory-reported
eGFR:



CREATININE CLEARANCE e TUTORIAL

Enter the patient exactly as measured

Z Zuni Clinical Pharmacy Toolkit

Int:

WORKSPACE o Creatinine Clearance T (neicas | | Frink SE|eCt sex

Dosing / Pharmacokinetics - Cockeroft-Gault CrCl with actualfadjusted weight selection and transparent formula details.
s Home The selected sex affects both Devine
IBW and, for female calculations, the

@ Creatinine Clearance Calculator  Nopatnt daa s sored Cockeroft-Gault 0.85 factor.

x+ Electrolytes Estimates adult creatinine clearance using the Cockcroft-Gault equation and selects actual or
adjusted body weight using the 120% IBW rule.

pH  Acid-Base

v Vancomycin Patient information Calculated result Enter current SCr

Enter all fields. No field is preselected. Cockcroft-Gault estimate in mL/min. L.
ac Anticoag The tool uses the serum creatinine

m ) exactly as entered; it does not round
Sex used for calculation
ESTIMATED CREATININE CLEARANCE SCr upward.
g B 59 7
[ ] mL/min

s not sent Age Adult  Serum creatinine

68 Vea 16 mardL Calculated using adjusted body weight: 84.3 kg ® Adjusted weight used Use actual bOdy Weight

Enter the patient's measured weight.
i ) . Copyresult  Print The calculator decides whether actual
ctual weight Height . . . .
or adjusted weight is used in CrCl.

105 kg 175 cm Calculation details Actual weight = 149.0% of IBW
Actual body weight Ideal body weight
105.0 kg 70.5 kg
Calculate creatinine clearance Reset
120% of IBW threshold Adjusted body weight Helght d rlves I BW
i Usesthe entereq serum creatinine wjlhout rounding. Verify the result, 84.6kg 84.3 kg Helght is required because the 120%

currant renal trajectory, and medication-specific dosing guidance . .

before clinical use. IBW rule determines the dosing
CrcCl using actual weight CrClusing adjusted weight . ht
65.6 mL/min 52.7 mL/min weight.

ZSURx e Creatinine Clearance Calculator e V1.2.1 training tutorial 3



CREATININE CLEARANCE e TUTORIAL

The calculator automatically selects actual or adjusted body weight

al Pharmacy Toolk

WORKSPACE cr cn?atlnlne Clea_rance o . . . LOCAL Reload LU Toolkit home
Dosing / Pharmacokinetics - Cockeroft-Gault CrCl with actual/adjusted weight selection and transparent formula details

= Home

IBW = 70.5 kg

For this 175-cm male, the displayed

€ Creatinine Clearance Calculator o Nopatint el sora pevine deal body welghtis 705 e

k+ Electrolytes Estimates adult creatinine clearance using the Cockcroft-Gault equation and selects actual or
adjusted body weight using the 120% IBW rule.

pH  Acid-Base

g Vancomycin Patient information Calculated result 120% threshold = 84.6 kg

Enter all fields. No field is preselected. Cockceroft-Gault estimate in mL/min.

ac  Anticoag Actual weight is 105 kg, or 149% of IBW,

m ] so it exceeds the calculator's threshold.
Sex used for calculation
ESTIMATED CREATININE CLEARANCE
m Reference [ v ] G 52 7
[ ] mL/min

o is not sent Age Adult  Serum creatinine
68 i 16 — Calculated using adjusted body weight: 84.3 kg » Adjusted weight used Adjusted We|ght =84.3 kg
The tool calculates AdjBW = IBW + 0.4 x
Actual weight Height Copyresult | | Print (actual - 'IBW) and selects it
automatically.
105 kg 175 cm Calculation details Actual weight = 149.0% of IBW
Actual body weight Ideal body weight
105.0 kg 70.5 kg
Calculate creatinine clearance Reset
120% of IBW threshold Adjusted body weight Selected CrCl = 52.7 mL/mln
i Usesthe entered serum creatinine without rounding. Verify the result, 846 kg 843 kg The h|gh||ghted metric and result badge
current renal trajectory, and medication-specific dosing guidance . . L.
before clinical use. make the chosen dosing weight visible.
CrCl using actual weight CrClusing adjusted weight
65.6 mL/min 52.7 mL/min

ZSURx e Creatinine Clearance Calculator e V1.2.1 training tutorial 4



CREATININE CLEARANCE e TUTORIAL

Use Calculation details to audit the wei

al Pharmacy Toolk

WORKSPACE cr

= Home

CLINICAL TOOLS

k+ Electrolytes

pH  Acid-Base

v Vancomycin

ac  Anticoag

Creatinine Clearance
Dosing / Pharmacokinetics - Cockeroft-Gault Cr

with actual/adjusted weight selection and transparent formula details

@ Creatinine Clearance Calculator

Estimates adult creatinine clearance using the Cockcroft-Gault equation and selects actual or

adjusted body weight using the 120% IBW rule.

ht decision

LOCAL Reload Print Toolkit home

@ No patient data is stored

Patient information

Enter all fields. No field is preselected.

Sex used for calculation

Calculated result

Cockceroft-Gault estimate in mL/min.

ESTIMATED CREATININE CLEARANCE

Compare both estimates

The tool displays CrCl using actual
weight and CrCl using adjusted weight
side-by-side.

Selected metric is highlighted

For this case, adjusted-weight CrCl 52.7
mL/min is selected; actual-weight CrCl
would be 65.6 mL/min.

Rx  Reference

52.7...

Age Adult  Serum creatinine
this
it s 68 A 16 maldL Calculated using adjusted body weight: 84.3 kg o Adjusted weight used
Expand the formula
c I Pri ight- i i
ik ik i opy result rint Formula and weight s.electlon logic
shows the IBW equation and the
105 kg 175 cm Calculation details Actual weight = 148.0% of IBW complete Cockcroft-Gault substitution.
Actual body weight Ideal body weight
105.0 kg 70.5 kg
Calculate creatinine clearance Reset
120% of IBW threshold Adjusted body weight
i Uses the entered serum creatinine without rounding. Verify the result, 84.6ky 843kg Do nOt Infer Si Iently

current renal trajectory, and medication-specific dosing guidance
before clinical use.

If the weight choice matters to a dosing
decision, confirm the displayed selected
weight rather than assuming which
weightthecalculator-used:

CrCl using actual weight CrClusing adjusted weight

65.6 mL/min 52.7 mL/min

Formula and weight-selection logic -

ZSURx e Creatinine Clearance Calculator e V1.2.1 training tutorial 5



CREATININE CLEARANCE e TUTORIAL

When actual wei

al Pharmacy Tool

7 . . Second training case
o S —— D (~= )~ 8
. Home 58-year-old male e 72 kg e 175 cm o
Q.0 SCr 1.2 mg/dL.
€ Creatinine Clearance Calculator o Nopatendatai sord
x+ Electrolytes Estimates adult creatinine clearance using the Cockcroft-Gault equation and selects actual or

adjusted body weight using the 120% IBW rule.

pH  Acid-Base

v Vancomycin Patient information Calculated result Actual weight is below
Enter all fields. No field is preselected. Cockceroft-Gault estimate in mL/min.

ac  Anticoag threshold

m Sex used for calculation IBW is about 70.5 kg and 120% IBW is
ESTIMATED CREATININE CLEARANCE

about 84.6 kg, so 72 kg qualifies for

rx Reference “ Lemale 68 3 actual-weight use.
[ mL/min

is not sent Age Adult  Serum creatinine
58 years 1.2 mg/dL Calculated using actual body weight: 72.0 kg ® Actual weight used CrCI = 68_3 mL/min
The result badge now explicitly says
ki it e Copyresult  Print Actual weight used.
72 kg 175 cm Calculation details Actual weight = 102.2% of IBW
Actual body weight Ideal body weight
72.0kg 70.5 kg
Calculate creatinine clearance Reset
1207% of W treshotd Same workflow, different
i Uses the entered serum creatinine without rounding. Verify the result, 84.6kg 71.1kg Weight
currant renal trajectory, and medication-specific dosing guidance
bef linical i
HEE CrCl using actual weight CrClusing adjusted weight The user does nOt manua”y tOggle
68.3 mL/min 67.5 mL/min ABW vs AdjBW; the calculator applies

its rule from the entered data.

ZSURx e Creatinine Clearance Calculator e V1.2.1 training tutorial 6



CREATININE CLEARANCE e TUTORIAL

Female calculations apply both sex-specific IBW and the 0.85 factor

z Zuni Clinical Pharmacy Toolki
5 2

Intes € p

WORKSPACE o Creatinine Clearance Tt (retosa | [ weink Female IBW equaﬁon

Dosing / Pharmacokinetics - Cockeroft-Gault CrCl with actual/adjusted weight selection and transparent formula details
= Home Patient information Calculated result The formula panel uses IBW = 45.5 + 2.3
Enter all fields. No field is preselected. Cockcroft-Gault estimate in mL/min. kg for each inch over 5 feet.

CLINICAL TOOLS

k+ Electrolytes Sex used for calculation

ESTIMATED CREATININE CLEARANCE
" poitsme we (SN 50.8
[ mL/min

v Vancomycin

Weight rule still applies

Age Adult  Serum creatinine
Ac Anticoag Calculated using adjusted body weight: 62.9 kg o Adjusted weight used For this 58_year_0|d’ 72_kg’ 165-cm
58 years 1.2 mg/dL . . o
patient, actual weight exceeds 120% of
IBW, so adjusted weight is selected.
. . Copy result Print
R« Reference Actual weight Height
72 kg 165 cm Calculation details Actual weight = 126.5% of IBW
this
it s Actual body weight Ideal body weight
72.0kg 56.9 kg Cockcroft-Gault x 0.85
Calculate creatinine clearance Reset .
. ) The formula display makes the female
120% of IBW threshold Adjusted body weight . . bl th th hd t .
correction visible rather than hiding it in
i Usesthe entered serum creatinine without rounding. Verify the result, 68.3 kg 62.9 kg g
current renal trajectery, and medication-specific dosing guidance . the result.
before clinical use.
CrcCl using actual weight CrClusing adjusted weight
58.1 mL/min 50.8 mL/min

Formula and weight-selection logic -

Result = 50.8 mL/min

» Actual weight > 120% of IBW: use adjusted body weight The dlsplaye.d reSU|t uses the SeleCtEd
» Female caleulation: multiply the Cockeroft-Gault result by 0.85. adJUSted WEIght and female faCtor-

= Actual weight = 120% of IBW: use actual body weight.

IBW = 45.5 + 2.3 % (65.0 - 60) = 56.9 kg Female CrCl = ((140 - 58) x
62.9 kg) + (72 x 1.2 mg/dL) x .85 = 506.8 mL/min

ZSURx e Creatinine Clearance Calculator e V1.2.1 training tutorial 7



CREATININE CLEARANCE e TUTORIAL

Switch kg © |b and cm © in without chan the clinical result

WORKSPACE o Creatinine Clearance T (neicas | | Frink Unit |abe|S are buttonS
Dosing / Pharmacokinetics - Cockeroft-Gault CrCl with actualfadjusted weight selection and transparent formula details.
. Home Click kg or cm to convert the
displayed entry to Ib or in.
- -
€ Creatinine Clearance Calculator o Nopatendatai sord
x+ Electrolytes Estimates adult creatinine clearance using the Cockcroft-Gault equation and selects actual or

adjusted body weight using the 120% IBW rule.

pH  Acid-Base

v Vancomycin Patient information Calculated result Values convert automatical Iy

Enter all fields. No field is preselected. Cockceroft-Gault estimate in mL/min.

ac  Anticoag 105 kg becomes about 231.5 Ib and

m ) 175 cm becomes about 68.9 in.
Sex used for calculation
ESTIMATED CREATININE CLEARANCE
= Reference [ e i 52 7
[ ] mL/min

s not sent Age Adult  Serum creatinine

68 Ve 16 mardL Calculated using adjusted body weight: 84.3 kg ® Adjusted weight used Calculaﬁon normalizes u nitS

The tool converts entries back to
ki it e Copyresult  Print kg/cm internally before applying IBW
and Cockcroft-Gault formulas.

2315 Ib 68.9 in Calculation details Actual weight = 149.0% of IBW
Actual body weight Ideal body weight
105.0 kg 70.5 kg
120% of IBW threshold Adjusted body weight ReSUIt ShOUId remain
i Uses the entered serum creatinine without rounding. Verify the result, 84.6kg 84.3 kg u ncha nged

currant renal trajectory, and medication-specific dosing guidance
before clinical use.

CrCl using actual weight CrClusing adjusted weight Unlt SWitChing iS a Convenience
65.6 mL/min 52.7 mL/min feature, not a different calculation
method.

ZSURx e Creatinine Clearance Calculator e V1.2.1 training tutorial 8



CREATININE CLEARANCE e TUTORIAL

Input validation prevents an incomplete calculation

Z Zuni Clinical Pharmacy Toolkit

Int:

WORKSPACE o Creatinine Clearance T (neicad | [ Frink NO default sex

Dosing / Pharmacokinetics - Cockeroft-Gault CrCl with actualfadjusted weight selection and transparent formula details.

. Home The user must deliberately select

€ Creatinine Clearance Calculator o Noptient dta i v Male or Female before calculating.

Estimates adult creatinine clearance using the Cockcroft-Gault equation and selects actual or
adjusted body weight using the 120% IBW rule.

k+ Electrolytes

pH  Acid-Base

v Vancomycin Patient information Calculated result Required numeric fields
B Enter all fields. No field is preselected. Cockcroft-Gault estimate in mL/min. ) .
ac Anticoag Age, SCr, weight, and height are
) checked for missing or out-of-range
Sex used for calculation
values.
Male Female

Rx  Reference

Select male or female for the calculation.

is not sent Age Adult  Serum creatinine
R e P Errors appear at the field
Age is required, Serum creatinine is required. The CalCU|ator identiﬁes WhICh entry
) . . needs correction rather than
Actual weight Height Enter patient data to calculate . .
generating a partial result.
kg : — The result will identify the selected dosing weight and
show the calculation details used.
Actual weight is required. Height is required.
Calculate creatinine clearance Reset
Reset clears the case
i Uses the entered serum creatinine without rounding. Verify the result, Reset returns UnitS to kg/cm Clears
current renal trajectory, and medication-specific dosing guidance . . !
before clinical use. validation, and removes the

calculated result.
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CREATININE CLEARANCE e TUTORIAL

orint, and formula details support handoff and verification

Zuni Clinical Pharmacy Toolki
5 2

Intes € p

WORKSPACE o Creatinine Clearance Tt (retosa | [ weink COpy result

Dosing / Pharmacokinetics - Cockeroft-Gault CrCl with actual/adjusted weight selection and transparent formula details
= Home - After calculation, Copy result creates a
€3 Creatinine Clearance Calculator P — toxt summary of the patient inputs,
SLINICAL TOOLS Estimates adult creatinine clearance using the Cockcroft-Gault equation and selects actual or selected weight, CrCl, and weight
adjusted body weight using the 120% IBW rule. H
k+ Electrolytes ) y g d details.
pH  Acid-Base
Patient information Calculated result
v Vancomycin Enter all fields. No field is preselected. Cockeroft-Gault estimate in mL/min. Pri nt

ac  Anticoag ) The module provides a print action for a
Sex used for calculation

ESTIMATED CREATININE CLEARANCE clean record/reference when needed.
_rEs - 59
R« Reference 5 ° mL/min

Age Adult  Serum creatinine
this
it s 68 A 16 maldL Calculated using adjusted body weight: 84.3 kg o Adjusted weight used . .
Formula remains inspectable
) . Copyresult  Print Expand the formula whenever the result
Actual weight Height N A
is unexpected or the selected weight
105 kg 175 cm Calculation details Actual weight = 148.0% of IBW needs to be explained.
Actual body weight Ideal body weight
105.0 kg 70.5 kg
Calculate creatinine clearance Reset
120% of IBW threshold Adjusted body weight
i Uses the entered serum creatinine without rounding. Verify the result, 846 kg 843 kg CrCI’ nOt eGFR
current renal trajectory, and medication-specific dosing guidance . L.
before clinical use. The result footnote eXpllCltly
CrCl using actual weight CrClusing adjusted weight d t| . h th C k f't G |t
65.6 mL/min 52.7 mL/min IS. nguishes IS Lockero au
estimate from laboratory-reported
eGFR:

Formula and weight-selection logic -
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CREATININE CLEARANCE e TUTORIAL

Interp

ret the number as calculation support

Check renal trajectory

The module itself instructs the user to verify the current renal trajectory before
clinical use.

SCr is not rounded

The exact entered SCr is used. The calculator does not substitute a minimum
creatinine value.

Medication guidance still controls

A CrCl estimate does not by itself determine a dose; apply the renal metric and
cutoffs specified by the medication/protocol in use.

ZSURx e Creatinine Clearance Calculator e V1.2.1 training tutorial 11

not an independent dosin

recommendation

Know the built-in weight rule

This tool's rule is actual weight at <120% IBW and adjusted weight above 120%
IBW.

Verify unusual patients

When body size, renal function, or the clinical situation makes Cockcroft-Gault
assumptions questionable, interpret the estimate cautiously.

Document what was used

When CrCl affects a medication decision, retain the selected dosing weight and
renal estimate so another clinician can reproduce the reasoning.



CrCl Workflow — Complete

Enter all patient fields

1 Sex e age e SCr e actual weight e height
Verify selected weight

3 Actual if <120% IBW; adjusted if >120% IBW
Audit details

5

Compare ABW vs AdjBW estimates and expand the formula

Calculate
The tool determines IBW, 120% threshold, and adjusted weight

Read CrCl
Confirm the highlighted Cockcroft-Gault result

Apply clinically

Check renal trajectory and medication-specific dosing guidance

The result is most useful when the user can explain exactly which weight and formula produced it.



ZSURx * MODULE TUTORIAL

Electrolyte QuickCalc

Complete walkthrough of CODE MODE, Replacement, Mix / Line, Stock, and Safety / Sources

‘g | Zuni Clinical Pharmacy Toolkit AR (e
S isgraiea ofifne phannacist dechin suppen s e

Purpose
Train pharmacists to move from emergency _ -

syndrome or lab abnormality to a stock- S CM_ETE,,T,%E,,W_ -
aware, line-aware, pump-aware plan without e
skipping the module’s guardrails.

Torsades |gn'rp|,-muph vT

lel h)n |rm1

| h;p okalemin
|

zsurx.com ¢ ZSURx v1.2.1



n Know the five work areas

Use the tab that matches the question you are answering—not every case begins in CODE MODE.

CODE MODE

vi.21 OFFLINE

z Zuni Clinical Pharmacy Toolkit
In

nceaerce « Cote Electrolyte QuickCale e | I ey | e S Six emergency syndrome pathways.

Emergency { Critical Care - Emergency electrolyte support, replacement, line/mix guidance, and stacked-product workflow.
2 Home

active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the
CLINICAL TOOLS

Replacement Mix I Line Stock Safety / Sources Replacement
eH Acid-Base . . .
copE MobE LN Patient/lab-driven routine replacement
v Vancomycin Choose the emergency Select an emergency on the left. planning.
Select on the left. The immediate plan stays on the The preparation, dose, rate, stock, and line guidance will appear here.
ac  Anticoag right
e CrCl Hyperkalemia [ arrest H H
D50 + regular insulin; AHA uncertainty called out. M |X l LI ne
Rx  Reference
e Preparation, access, collision checking,
S S L Shock if sustainedipulseless; Mg stock path and pu mp math

braw Patient
by the toolkit shell.

Severe hypokalemia
K <2 + ECG changes/paralysis; controlled infusion only.

Stock

Symptomatic hypocalcemia
Prefer stocked Ca gluconate premix; CaCl if appropriate
access.

Photographed Zuni stock and
presentations.

Severe symptomatic hyponatremia
3% saline 500 mL stock confirmed; VTBI-imited bolus.

Generic cardiac arrest
Prevents reflex calcium/bicarb/magnesium use without
indication.

Safety / Sources

Guardrails, source hierarchy, and
institutionalization checklist.

ZSURX ¢ Electrolyte QuickCalc « comprehensive coworker tutorial « V1.2.1



a Hyperkalemia / arrest

Select the syndrome; the right side becomes the immediate preparation and administration plan.

WORKSPACE

2 Home

CLINICAL TOOLS

K+ Electrolytes

»H  Acid-Base

v Vancomycin
ac  Anticoag

e CrCl

Rx  Reference

Local session: is
Pat ian is not sent

by atient

K+

Code Electrolyte QuickCalc
Emergency / Critical Care - Emergency electrolyte support, replacement, line/mix guidance, and stocked-product workFlow.

Replacement

Mix | Line

LOCAL Dimmode | Reset Reload Print Toolkit home

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the
active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

CODE MODE

Stock Safety / Sources

vi.21

‘CODE MODE
Choose the emergency

Select on the left. The immediate plan stays on the
right

Hyperkalemia I arrest

D50 + regular insulin; AHA uncertainty called out.

Torsades | long-QT polymorphic VT

Shock if sustainedipulseless; Mg stock path.

Severe hypokalemia

K <2 + ECG changes/paralysis; controlled infusion only.

Symptomatic hypocalcemia

Prefer stocked Ca gluconae premix; CaCl if appropriate

access.

Severe symptomatic hyponatremia
3% saline 500 mL stock confirmed; VTBI-imited bolus.

Generic cardiac arrest

Prevents reflex calcium/bicarb/magnesium use without

indication.

IMMEDIATE PLAN

Suspected hyperkalemia during cardiac arrest

AHA 2025: effectiveness of calcium, sodium bicarbonate, and insulin/glucose during hyperkalemic cardiac arrest is not well established.
Use this as a special-circumstance reference, not an automatic cocktail.

1. GLUCOSE
D50W 50 g IV bolus

Confirmed stock: 25 /50 mL prefilled syringe - 2 syringes = 100 mL
total.

3 .STOCK CAVEAT

Aspart z automatic substitute
Insulin aspart U-100 vial is confirmed in the refrigerator, but v3 does not
substitute it for AHA regular insulin without local authorization

2 . INSULIN
Regular insulin 10 units IV
AHA: administer over 15-30 min. | NEEDS CONFIRMATION

Assume regular insulin U-100 vial: 10 units = 0.1 mL. Independent high-
alert check

4. LINE

Separate calcium from bicarbonate/phosphate
Flush between incompatible drugs; separate lumen when available.

ZSURX ¢ Electrolyte QuickCalc « comprehensive coworker tutorial « V1.2.1

OFFLINE

Emergency pathway

D50 + regular insulin guidance is grouped
with preparation details.

Stock caveat
Regular insulin U-100 is assumed present

but explicitly marked NEEDS
CONFIRMATION.

Use the whole plan

Review dose, product, access, monitoring,
and caveats—not just the first line.



a Torsades / long-QT polymorphic VT

The pathway keeps electrical therapy priority and magnesium preparation in one view.

Pharmacy Toolkit

WORKSPACE

Home

CLINICAL TOOLS

K+ Electrolytes

cr

Local session: toal

Acid-Base
Vancomycin
Anticoag
crcl

Reference

his.
ian is not sent

atient

K+

Code Electrolyte QuickCalc
Emergency / Critical Care - Emergency electrolyte support, replacement, line/mix guidance, and stocked-product workFlow.

vi.21 OFFLINE

LOCAL Dimmode | Reset Reload Print Toolkit home

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the
active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

CODE MODE

Replacement Mix | Line Stock Safety / Sources

‘CODE MODE
Choose the emergency

Select on the left. The immediate plan stays on the
right

Hyperkalemia [ arrest
D50 + regular insulin; AHA uncertainty called out.

Torsades | long-QT polymorphic VT

Shock if sustainedipulseless; Mg stock path

Severe hypokalemia
K <2 + ECG changes/paralysis; controlled infusion only.

Symptomatic hypocalcemia
Prefer stocked Ca gluconate premix; CaCl if appropriate
access.

Severe symptomatic hyponatremia
3% saline 500 mL stock confirmed; VTBI-imited bolus.

Generic cardiac arrest
Prevents reflex calcium/bicarb/magnesium use without
indication.

IMMEDIATE PLAN

Torsades [ recurrent polymorphic VT with long QT

If sustained/pulseless: immediate unsynchronized shock remains the priority. AHA 2025 says magnesium may be considered for
recurrence associated with long QT; routine magnesium Is not recommended for generic arrest.

DRUG GRAB

MgS0.2g 2 g/ 50 mL premix

Common ACLSfemergency dose. Use current local ACLS administration Confirmed stock. Do not add supplementary medication to the PAB
protocal. container.

IF PERFUSING LINE

Pump rather than reflex push Peripheral or central

Emergency administration is indicatien-specific; continuous ECG. Use secure access; assess the line during rapid treatment.

ZSURX ¢ Electrolyte QuickCalc « comprehensive coworker tutorial « V1.2.1

Priority first

Sustained or pulseless polymorphic VT still
requires the appropriate shock pathway.

Magnesium path

The tool connects the emergency dose
with the stocked MgSO, presentation.

Administration context

Rate, line, and monitoring information
stay beside the dose.



u Severe hypokalemia

CODE MODE is the only place the tool exposes the severe-hypokalemia ceiling; routine replacement remains capped more conservatively.

z Zuni Clinical Pharmacy Toolkit

vi.21 OFFLINE

intgraed o g Use only for the defined emergency

WORKSPACE x+ Code Electrolyte QuickCalc LocAL  Dimmode | Reset | Reload  Print [REEUCLC L

Emergency | Critical Care - Emergency electrolyte support, replacement, linefmix guidance, and stocked-product workflow.

The button itself specifies K <2 with ECG
changes/paralysis.

= Home
Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the

CLMICHL TaDis active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

K+ Electrolytes
CODE MODE Replacement Mix | Line Stock Safety / Sources

eH Acid-Base

CODE MODE IMMEDIATE PLAN

™ Vancomysin Choose the emergency Severe hypokalemia: K <2 mEq/L + ECG changes and/or paralysis Controlled infusion
Select on the left. The immediate plan stays on the
E right Never IV push KCI. FDA labeling permits up to 40 mEg/hr only in this urgent syndrome with continuous ECG and frequent K
ac  Anticoag measurements. Routine Zuni v3 remains capped at 10 mEg/hr total IV potassium. El t | t trate i t t d
ectrolyte concentrate Is never treated as
o Crcl Hyperkalemia / arrest DEFAULT ROUTINE STOCK anlv p u Sh .
D50 + reguiar insulin; AHA uncertainty called out. Controlled infusion 20 mEq /100 mL premix
Pump + continuous ECG. NS preferred in critical hypokalemia unless Confirmed on large-fluid rack. Routine 10 mEq/hr = 50 mLfhr.

Rx  Reference contraindicated

Torsades | long-QT polymorphic VT

el nesabm ol Shaock if sustainedipulseless; Mg stock path EMERGENCY CEILING CONCENTRATE
Patient Up to 40 mEq/hr KCI 2 mEq/mL
by the toolkit shell. FDA ceiling, not an automatic preparation. High-rate central 20 mEg/10 mL and 40 mEg/20 mL confirmed; must dilute and mix

concentration/pump settings must be locally authorized. thoroughly.
Do not import this rate into routine

care
D s Routine Replacement intentionally locks
refer stocked Ca gluconate premix; CaCl if appropriate

combined IV potassium to 10 mEg/hr.

Severe hypokalemia
K <2 + ECG changes/para

Severe symptomatic hyponatremia
3% saline 500 mL stock confirmed; VTBI-imited bolus.

Generic cardiac arrest
Prevents reflex calcium/bicarb/magnesium use without
indication.
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B Symptomatic hypocalcemia

The emergency pathway distinguishes the stocked calcium options and the importance of access.

al Pharmacy Toolkit

WORKSPACE k» CodeElectrolyte QuickCale LOGAL  Dimmode | Resct | Reload  Print  [RECTTIRSTS
Emergency | Critical Care - Emergency electrolyte support, replacement, line/mix guidance, and stocked-product warkflow.

CLINICAL TOOLS

Home

vi.21 OFFLINE

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the

K+ Electrolytes
CODE MODE

cr

active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

Replacement Mix | Line Stock Safety / Sources
Acid-Base -
CODE MODE IMMEDIATE PLAN
Vancomycin Choose the emergency Acute symptomatic hypocalcemia
Select on the left. The immediate plan stays on the
= right PREFERRED STOCK RAPID BOLUS LIMIT
Anticoag Calcium gluconate 1-2 g IV =200 mg/min
Confirmed 1g/50 mL RTU bag. Do not dilute. Adult labeled initial dose 1g over =5 min; 2 g over =10 min total. Secure IV + ECG/vitals.
= 1-2g.
CcrCl Hyperkalemia [ arrest g
D50 + regular insulin; AHA uncertainty called out.
ALTERNATIVE LINE
Reference CaCl,10% 200 mg-1g No phosphate / bicarbonate
Confirmed 1 g/10 mL syringe. Central/deep vein preferred; =1 mL/min. Separate lumen preferred; otherwise stop and thoroughly flush before

Torsades | long-QT polymorphic VT

Shock if sustainedipulseless; Mg stock path.

Severe hypokalemia
K <2 + ECG changes

alysis; controlled Infusion only.

Symptomatic hypocalcemia
Prefer stocked Ca gluconate premix; CaCl if appropriate
access.

Severe symptomatic hyponatremia
3% saline 500 mL stock confirmed; VTBI-imited bolus.

Generic cardiac arrest
Prevents reflex calcium/bicarb/magnesium use without
indication.

sequential use.

| Calcium gluconate is generally the cleaner peripheral option. CaCl, extravasation can cause severe tissue injury.
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Preferred stocked option

The module favors the stocked calcium
gluconate premix when appropriate.

Access matters

Calcium chloride is handled separately
because product/access considerations
differ.

Verify the syndrome

Use patient-specific ECG, symptoms,
ionized calcium when available, and the
actual product label.



n Severe symptomatic hyponatremia

The tool uses the confirmed 3% NaCl bag while emphasizing VTBI-limited bolus administration.

Pharmacy Toolkit

WORKSPACE

Home

CLINICAL TOOLS

K+ Electrolytes

cr

Local session: toal

Acid-Base
Vancomycin
Anticoag
crcl

Reference

his.
ian is not sent

atient

K+

Code Electrolyte QuickCalc

Emergency | Critical Care - Emergency electrolyte support, replacement, linefmix guidance, and stocked-product workflow.

LOCAL Dimmode | Reset Reload Print Toolkit home

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the
active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

CODE MODE

Replacement

Mix | Line

Stock Safety / Sources

vi.21

‘CODE MODE
Choose the emergency

Select on the left. The immediate plan stays on the
right

Hyperkalemia [ arrest
D50 + regular insulin; AHA uncertainty called out.

Torsades | long-QT polymorphic VT

Shock if sustainedipulseless; Mg stock path.

Severe hypokalemia
K <2 + ECG changes/paralysis; controlled infusion only.

Symptomatic hypocalcemia
Prefer stocked Ca gluconate premix; CaCl if appropriate
access.

Severe symptomatic hyponatremia
3% saline 500 mL stack confirmed; VTBI-imited bolus.

Generic cardiac arrest

Prevents reflex calcium/bicarb/magnesium use without
indication.

IMMEDIATE PLAN

Severe symptomatic hyponatremia

| 3% NaCl stock confirmed: 500 mL bag, 3 g/100 mL. Use a pump and program only the ordered bolus VTBI; do not free-flow the full bag.

INITIAL

3% NaCl100-150 mL
Recent treatment standards use hypertonic-saline boluses; exact bolus
volume/time should follow the active local protocol.

TARGET

Initial +4 to +6 mmol/L
Aim for symptom reversal, not normalization.

STOCK

500 mL premix bag

Set VTBI = ordered bolus volume. Example pump math is available in
Mix / Line.

MONITOR

Frequent Na + urine output

Avoid overcorrection; v3 intentionally does not replace serial sodium
measurements with a prediction formula
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OFFLINE

Confirmed stock

3% sodium chloride is represented as the
stocked 500 mL bag.

Limit the delivered volume

Program the ordered bolus/VTBI rather
than allowing the full bag to infuse.

Reassess

Serial sodium and symptoms—not a
formula in this tool—drive subsequent
therapy.



Generic cardiac arrest

This pathway is intentionally conservative: it prevents reflex electrolyte use without a specific indication.

al Pharmacy Tool

vi.21 OFFLINE

Not every arrest needs an

WORKSPACE - Eo;deE!.eg;r?lyltggui:kEaIc e S I | pimmode | remet.| [ Reiad | [ Print electrolyte . . .
mergency / Crilical Care - Emergency electrolyte support, replacement, ine/mix guidance, and stacked-product workflow. The generic pathway is a guard rail aga|nst

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the autom at.IC ca |C u m' b Ica rbo nate' or
CLNICEL T aoLh active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use. ma g nesium use.

K+ Electrolytes
CODE MODE Replacement Mix | Line Stock Safety / Sources

eH Acid-Base

2 Home

CODE MCDE IMMEDIATE PLAN
i Choose the emergenc Generic adult cardiac arrest i indi i
v Vancomycin ey Find the indication
Select on the left. The immediate plan stays on the . R . . . g et :
= right Do not reflexively give cal , sodium , or mag The 2025 AHA adult ALS guideline does not recommend routine
ac  Anticoag administration of these drugs during generic cardiac arrest. .
Move to a SpelelC emergency pathway
o crcl Hyperkalemia | arrest caLcium B ARD AT when the clinical syndrome supports it.
D50 + regular insulin; AHA uncertainty called out. Indication required Indication required

Use a defined special circumstance, not generic arrest. Not routine. Special ¢

umstances are handled separately.
R« Reference

Torsades / long-QT polymorphic VT MAGNESIUM TOOL USE
Local session: toals run Shock if sustainedipulseless; Mg stock path Long-QT torsades context Pick the syndrome first
Patient Mot routine for monemorphic VT or generic arrest. Prevents a lab number from being treated as the entire resuscitation
by the toclkit shell. diagnosis.

Severe hypokalemia
K <2 + ECG changes/para

ontrolled infusion only

Decision support, not protocol

_ _ replacement
T s Follow the active resuscitation algorithm
and local policy.

Severe symptomatic hyponatremia
3% saline 500 mL stock confirmed; VTBI-imited bolus.

Generic cardiac arrest
Prevents reflex calcium/bicarb/magnesium use without
indication.
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n Replacement: enter patient context and labs

Routine replacement is a different workflow from CODE MODE.

inical Pharmacy Toolkit w21 ) ( oFrune Patient context

WORKSPACE x+ Code Electrolyte QuickCalc LocAL  Dimmode | Reset | Reload  Print [REEUCLC L

Emergency | Critical Care - Emergency electrolyte support, replacement, linefmix guidance, and stocked-product workflow.

Weight, SCr/eGFR, access, telemetry, and
- Home fluid restriction affect whether/how the

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the t .
ool builds a plan.

CLMICHL TaDis active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

K+ Electrolytes
CODE MODE Replacement Mix | Line Stock Safety / Sources

eH Acid-Base

PATIENT ELECTROLYTES CALCIUM
v Vancomycin Weight (kg) Potassium (mEg/L) lonized Ca E I ect ro Iytes
80 2.8 0.92 mmol/L v
ac  Anticoa o rece i
9 scr (mgidL) ecFR Magnesium (mg/aL) lonlzea Ce takes prRcacencol entored K, Mg, phosphorus, and calcium can be
Total Ca (mg/dL) Albumin (g/dL) o
o el 11 90 13 evaluated in one pass.
Access Phosphorus (mg/dL)
Rx  Reference
Central / deep vein i 09 [ Urine output <30 mL/hr for >4 hr
() Dialysis / RRT
Local session: toals run in Continuous ECG/telemetry If appropriate, use KPhos and credit its potassium toward
b Patient infor tion D DKA

K replacement.

[ Fluid restriction / avoid large-volume premixes

[J Targeted temperature management

Stock-aware output

Losdverified example The plan ties the replacement

Routine K rate is intentionally locked to 10 mEq/hr because that is the explicit maximum in the supplied Zuni reference. The FDA severe-hypokalemia ceiling is shown only in CODE MODE. reco m m en dat| 0 n to th e aVa | Ia b | e

presentation and infusion time.
Routine protocol gate: pass
No selected exclusion triggered. Verify trend, diagnosis, urine output, and local order before dispensing.

POTASSIUM MAGNESIUM
100 mEq protocol target MgsSO,8glV
K<3.0

Grab 4 x 2 g/50 mL premixes

I WDhne eiinnliae B& mEa ¥ Damainina K1 calenlatinn: 24 mEn
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n Replacement guardrails: know when automation stops

The calculator intentionally refuses routine auto-planning in several higher-risk contexts.

cal Pharmacy Tool

WORKSPACE

Home

CLINICAL TOOLS

K+ Electrolytes

cr

z

Acid-Base
Vancomycin
Anticoag
crcl

Reference

Local session: tools run in this

Patient in ian is not sent

by the toolkit shell.

K+

Code Electrolyte QuickCalc

Emergency | Critical Care - Emergency electrolyte support, replacement, linefmix guidance, and stocked-product workflow.

vi.21 OFFLINE

LOCAL Dimmode | Reset Reload Print Toolkit home

active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

[ Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the

CODE MODE Mix | Line Stock Safety / Sources

PATIENT
Weight (kg)

80
SCr (ma/dL) eGFR
24 24
Access
Central / deep vein v

Continuous ECG/telemetry
[ Fluid restriction / avoid large-volume premixes

Calculate & build stock plan Load verified example

ELECTROLYTES CALCIUM
Potassium (mEg/L) lonized Ca
2.8 0.92 mmol/L ¥

Magnesium {mg/dL) lonized Ca takes precedence if entered

Total Ca (mg/dL) Albumin (g/dL)
13
Phosphorus (mg/dL)
1.0 [ Urine output <30 mL/hr for >4 hr
Dialysis / RRT
If appropriate, use KPhos and credit its potassium toward
K replacement. [ DKA
[J Targeted temperature management

Routine K rate is intentionally locked to 10 mEq/hr because that is the explicit maximum in the supplied Zuni reference. The FDA severe-hypokalemia ceiling is shown only in CODE MODE.

Routine replacement auto-plan disabled

I SCr>2 mg/dL « eGFR <30 mL/min/1.73 m* » dialysis/RRT

Use individualized pharmacist/clinician dosing. CODE MODE remains available for a true emergency syndrome.

POTASSIUM
100 mEa nratacal tarnat

MAGNESIUM

MaSO.RalV
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Renal risk / RRT

SCr >2, eGFR <30, low urine output, or
dialysis/RRT can stop routine auto-
planning.

Other exclusions

DKA and targeted temperature
management are also individualized
rather than auto-dosed.

What to do next

Use clinical judgment, active protocols,
and the module’s emergency pathways
only when the emergency definition is

actually met.



n Mix / Line: answer preparation and access questions

Select the drug and available access, then generate the line plan.

PharmacyToolkit_‘_ V121 | | OFFLINE Choose drug
wonanes B o e s i WA o A o Catoid) i W] | i KCl, MgSO,, KPhos, NaPhos, calcium salts,
. Home bicarbonate, and 3% NaCl are available.

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the

CLMICHL TaDis active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

K+ Electrolytes
CODE MODE Replacement Mix / Line Stock Safety / Sources

eH Acid-Base

DRUG POTASSIUM CHLORIDE
o Ry Kcl v 20 mEq/100 mL premix + 20 mEq/10 mL and 40 mEq/20 mL concentrate
¥ Choose access
Available access I Diluent: Premix ready to use. Concentrate: NS or D5W; NS preferred in critical hypokalemia.
ac  Anticoag
Peripheral IV - | Line/access: Peripheral is acceptable for the stocked 20 mEQ/100 mL premix. Highest concentrations require central access; Peri P heral versus central/d eep access
e CrCl [Pz changes what the plan should emphasize.
Rate: Routine v3: 10 mEq/hr total from all IV potassium sources. 20 mEq/100 mL premix <+ 50 mL/hr. FDA urgent severe-
Rx  Reference hypokalemia ceiling: 40 mEq/hr with continuous ECG + frequent K.

his | Compatibility: Never IV push. Concentrate must be diluted and mixed thoroughly.

Local session: toal is
Pat ian is not sent

by atient

Current selection: peripheral access. Any central-only/high-concentration option should be treated as unavailable.

SAME-LINE / Y-SITE COLLISION CHECK

What is trying to share the same IV lumen? Rea d beyO n d th e d i I uent

Select every agent that may overlap simultaneously in the same lumen/Y-site. This is a focused, label-based safety screen—not a complete Y-site compatibility database. An unflagged pair is not automatically
compatible

Review concentration, line/access
guidance, rate limits, and stock

SEPARATE | known precipitation or manufacturer same-line restriction “gaymon ) additive dose/rate issue

[C] Calcium gluconate (O] Calcium chloride [C] KPhos .

3 presentation together.
(] NaPhos (O] Sodium bicarbonate (O Magnesium sulfate
O Kcl [ ceftriaxone (0 Norepinephrine

[J Dobutamine

l Select at least two agents. The checker will show every recegnized collision instead of stopping after the first one.

Sarmantial iea: stanning an infusinn and flushinn a charad liman s diffarant from simultananis Vocita adminictration_This charkar dnas nnt cartifu racidual-lina comnatibilite aftar a flush
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n Same-line / Y-site collision checker

This tool screens recognized collisions among agents that may overlap simultaneously in one lumen.

gl L a1 | omume Select simultaneous agents

WORKSPACE Code Electrolyte QuickCalc " - 3 .
X% Emergency s Care - Emergrey lecoy sppor, ehacemen, e gudanc, and ickes-rocust worfow. 0 | et | B )| feed ] e Choose every agent that may overlap in

g Home the same lumen/Y-site.
Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the

CLMICHL TaDis active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

K+ Electrolytes
CODE MODE Replacement Mix / Line Stock Safety / Sources

eH Acid-Base
DRUG POTASSIUM CHLORIDE

B Vancomyoin Kal v 20 mEq/100 mL premix + 20 mEq/10 mL and 40 mEq/20 mL concentrate Interpret the flags
Available access I Diluent: Premix ready to use. Concentrate: NS or D5W; NS preferred in critical hypokalemia.
ac  Anticoag

& crel 7 i et precipitation/manufacturer restriction;
| Rate: Routine v3: 10 mEqg/hr total from all IV potassium sources. 20 mEq/100 mL premix -+ 50 mL/hr. FDA urgent severe- CAUTIO N = add itiVe dose/rate concern.

Peripheral IV - | Line/access: Peripheral is acceptable for the stocked 20 mEQ/100 mL premix. Highest concentrations require central access; SEPARATE = known

R Reference hypokalemia ceiling: 40 mEg/hr with continuous ECG + frequent K.

Local session: tools run in | Compatibility: Never IV push. Concentrate must be diluted and mixed thoroughly.
br Patient info tion

Current selection: peripheral access. Any central-only/high-concentration option should be treated as unavailable.

SAME-LINE / Y-SITE COLLISION CHECK Know the Ii m itatio n

What is trying to share the same IV lumen?
Select every agent that may overlap simultaneously in the same lumen/Y-site. This is a focused, label-based safety screen—not a complete Y-site compatibility database. An unflagged pair is not automatically

Ej:::;:-; known precipitation or manufacturer same-ling restriction CAUTION additive dose/rate issue An Unﬂagged palr IS nOt aUtomatlca”y
compatible, and sequential use after a

Calcium gluconate (O] Calcium chloride KPhos ﬂush iS a different question.

(] NaPhos Sodium bicarbonate (O Magnesium sulfate

O Kcl [ ceftriaxone (0 Norepinephrine

[J Dobutamine

l SEPARATE / DO NOT CO-INFUSE: 2 recognized high-risk collisions found.

f
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n Pump math: convert volume and time to a pump rate

Use the generic calculator for arithmetic, then apply the drug-specific maximum rate separately.

WORKSPACE

2 Home

CLINICAL TOOLS

K+ Electrolytes

eH Acid-Base
v Vancomycin
ac  Anticoag

e CrCl

Rx  Reference

K+

Code Electrolyte QuickCalc

Emergency | Critical Care - Emergency electrolyte support, replacement, linefmix guidance, and stocked-product workflow.

SAME-LINE / Y-SITE COLLISION CHECK
What is trying to share the same IV lumen?

| Compati

vi.21 OFFLINE

LOCAL Dimmode | Reset Reload Print Toolkit home

lity: Never IV push. Concentrate must be diluted and mixed thoroughly.

Current selection: peripheral access. Any central-only/high-concentration option should be treated as unavailable.

Select every agent that may overlap simultaneously in the same lumen/Y-site. This is a focused, label-based safety screen—not a complate Y-site compatibility database. An unflagged pair is not automatically

compatible.
SEPARATE
[ Calcium gluconate
(] NaPhos

O Kcl

[J Dobutamine

known precipitation or manufacturer same-line restriction CAUTION additive dose/rate issue

(O] Calcium chloride [C] KPhos
[ Sodium bicarbonate ) Magnesium sulfate
[0 CcCeftriaxone (JJ MNorepinephrine

[ Select at least two agents. The checker will show every recognized collision instead of stopping after the first one.

Sequential use: stopping an infusion and flushing a shared lumen is different from simultanecus Y-site administration. This checker does not certify residual-line compatibility after a flush.

PUMP MATH
Volume -+ pump rate

Volume (mL) Time
100 20
Time unit
minutes

Calculate rate

PUMP RATE

300 mL/hr

I 100.0 mL over 20,0 min

Generic arithmetic only. If the drug-specific maximum rate is lower, the drug limit wins.

Zuni Code Electrolyte QuickCalc v3.2 = Adult only « Offiine after downioad « Last content review: 25 Sep 2026. Always verify the physical product before preparation.
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Enter volume

Example shown: 100 mL.

Enter time and unit

Example shown: 20 minutes.

Use the calculated rate carefully

100 mL over 20 min = 300 mL/hr, but the
medication-specific rate limit still controls.



n Stock: verify the product you expect to prepare

The Stock tab is based on photographed Zuni stock plus reference context.

al Pharmacy Tool

= (&= Search the inventory view

WORKSPACE k» CodeElectrolyte QuickCale LOGAL  Dimmode | Resct | Reload  Print  [RECTTIRSTS
Emergency | Critical Care - Emergency electrolyte support, replacement, line/mix guidance, and stocked-product warkflow.

Use the stock list to locate the expected
= Home presentation/strength.

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the

CLMICHL TaDis active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

K+ Electrolytes
CODE MODE Replacement Mix | Line Safety / Sources

eH Acid-Base
FROM PHOTOGRAPHED ZUNI STOCK + V4.4 REFERENCE

o Vancorycin Emergency electrolyte / code stock

[calcium x ]
ac  Anticoag

e crcl Calcium Gluconate —1g / 50 mL (20 mg/mL)  Premix
Calcium stock « Do NOT dilute
Confirmed RTU bag; 93 mg elemental Ca = 4.65 mEq per bag.

Match the physical product

Always reconcile the screen with the actual
vial/bag label in hand.

Rx  Reference

Calcium Gluconate —1g /10 mL (100 mg/mL) concentrate
Local session: toals
Patient
by the toolkit shell.

Calcium gluconate bin » NS, DSW

Dilute for belus if using concentrate; premix is preferred when operationally appropriate.

Calcium Gluconate — 10 g / 100 mL (100 mg/mL) Bulk/concentrate . .

Galcium gluconats bin NS, DSW Stock drives preparation

Confirmed stocked presentation

Calcium Chloride 10% —1g /10 mL (100 mg/mL; 1.4 mEq/mL)  Prefilled syringe The emergency and replacement planS are
Hign-alert calcium chioride bin « Ready to administer per indication d esig n ed aroun d th e Cco nﬂ rmed |Oca |
Centralfdeep vein preferred; manufacturer max 1 mL/min p rese ntatIO ns.

Sodium Bicarbonate 8.4% — 50 mEq / 50 mL (1mEq/mL) prefilled syringe / vial
Bicarbonate stock « \HG\CEI\SH-SDEE\ﬁC
Keep separate from calcium; not routine in generic adult arrest.

Zuni Code Electrolyte QuickCalc v3.2 = Adult only « Offline after aownioad « Last content review: 25 Sep 2026. Always verify the physical product before preparation.
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n Safety / Sources: understand what the tool refuses to do

This tab is part of the workflow—not merely documentation.

WORKSPACE

a

Home

CLINICAL TOOLS

K+ Electrolytes

cr

Acid-Base
Vancomycin
Anticoag

crCl

Reference

K+

ical Pharmacy Toolkit

Code Electrolyte QuickCalc
Emergency / Critical Care - Emergency electrolyte support, replacement, line/mix guidance, and stocked-product workFlow.

LOCAL Dimmode | Reset Reload Print

Use in context. This is a pharmacist decision-support tool, not an autonomous order set. Confirm rhythm/clinical syndrome, actual product label, access, pump limits, labs, renal function, and the
active Zuni policy. No electrolyte concentrate is ever an IV push. | NEEDS CONFIRMATION | Regular insulin U-100 stock is assumed present for the AHA hyperkalemia pathway; verify before use.

CODE MODE Replacement

BUILT-IN GUARDRAILS
What v3 intentionally refuses to do

It will not aute-run the routine replacement protocol if weight is <50 kg, SCr =2 mg/dL, eGFR <30
mL/min/1.73 m?, prolonged urine output is <30 mL/hr, dialysis/RRT, DKA, or TTM is selected. It will not
auto-dose routine IV potassium above a combined 10 mEg/hr from all IV potassium sources. It will not
silently substitute the confirmed insulin-aspart vial for regular insulin. It does not use a formula to

predict 3% saline response.

Stock reconciled from photos: NaPhos is 45 mmol/15 mL (3 mmol/mL); 3% NaCl is a 500
mL bag; MgS0. 2 g/50 mL, KPhos 15 mmolf22 mEq/250 mL, CacCl, 1g/10 mL, calcium

gluconate 1g/50 mL, D50 25 g/50 mL, and multiple bicarbonate presentations are
confirmed.

Regular insulin: v3 assumes a regular-insulin U-100 vial is present because you asked to
proceed that way, but marks it NEEDS CONFIRMATION. Confirm the actual vial before

preparing the AHA hyperkalemia dose.

INSTITUTIONALIZATION CHECKLIST
Before calling this a final Zuni protocol

Mix | Line Stock

SOURCE HIERARCHY
Clinical sources used

Photographed Zuni stock determines stocked strengths/presentations; V4.4 fills remal location
context. Current AHA pages and DailyMed labeling determine emergency caveats and manufacturer
rate limits. Adult replacement bands remain protocal-style quick guidance rather than a universal FDA
replacement algorithm.

2025 AHA Adult Advanced Life Support
2025 AHA Special Circumstances

DailyMed KCI| concentrate

DailyMed KPhos

DailyMed calcium gluconate RTU

DailyMed magnesium sulfate

DailyMed sodium phosphate

DailyMed 3 chloride

DailyMed calciu ride 10%
Hyponatraemia—treatment standard 2024
DailyMed calcium gluconate incompatibilities
DailyMed calcium chloride incompatil
DailyMed magnesium sulfate incompatibilities
DailyMed sodium bicarbonate incompatibilities

Have medical leadership/P&T confirm the replacement bands, recheck intervals, approved compounded concentrations, pump-library entries, whether central K may exceed the routine 10 mEq/hr cap locally, the
hyperkalemia pathway, and whether IV regular insulin is the required local insulin product. This version intentionally favors the most conservative supplied local limit where the inventory/reference and external

literature differ

Zuni Coae Electrolyte QuickCalc v3.2 = Adult only « Offiine after downioad « Last content review: 25 Sep 2026. Always verify the pnysical proauct before preparation.

vi.21

Safety / Sources
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OFFLINE

Built-in guardrails

The module lists the situations it will not
auto-dose and the routine IV K cap.

Source hierarchy

Photographed Zuni stock, the local
reference, AHA material, and DailyMed
labeling serve different roles.

Institutionalization checklist

The page identifies items still requiring
local leadership/P&T confirmation before
treating the tool as a final protocol.



n Dim mode, Reset, and persistent toolkit controls

These controls affect workflow but do not change the underlying clinical logic.

Zuni Clinical Pharmacy Toolkit v ) i
) it a1 o ° Dim mode
WORKSPACE k. Code Electrolyte QuickCalc LOCAL = Dimmode | Reset | Reload  Print m

e el A g ey oors eplscaiasi, ikt ktanss; woi dcked prosiot Wi Use for a lower-luminance interface;
Home [ toggle it from the module toolbar.

NEEDS CONFIRMATION

K+ Electrolytes
Safety / Sources

eH Acid-Base

CLINICAL TOOLS

v Vancomycin

m Dk U
ac  Anticoag nbined 10 mEg/hr from all IV po 0 ne s A e

nsuin. It . Clears the module state when moving to a

e Crcl new patient/scenario.
Stock reconciled from photos: NaPhos is 45 mmol/15 mL (3 mmol/mL); 3% NacCl is a 500

rx Reference mL bag; MgS0. 2 g/50 mL, KPhos 15 mmolf22 mEq/250 mL, CacCl, 1g/10 mL, calcium
gluconate 19/50 mL, D50 25 g/50 mL, and multiple bicarbonate presentations are

confirmed.

Regular insulin: v3 assumes a regular-insulin U-100 vial is present because you asked to
proceed that way, but marks it NEEDS CONFIRMATION. Confirm the actual vial before
preparing the AHA hyperkalemia dose.

° Reload / Print / Toolkit home

Persistent ZSURx controls remain available
above the module.
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Electrolyte QuickCalc: complete workflow

Start with the clinical question, then use the narrowest tool that answers it.

Identify Select Build Cross-check Verify
Emergency syndrome vs CODE MODE, Enter Stock, line collision, pump Actual label, monitoring,
routine replacement vs Replacement, or Mix / syndrome/labs/access math, and rate limits renal context, sources,

preparation question Line and generate the plan and local policy

No electrolyte concentrate is ever an IV push. Fast support still requires pharmacist
verification.

zsurx.com ¢ Electrolyte QuickCalc « ZSURx v1.2.1



ZSURx * MODULE TUTORIAL

Acid-Base Correction Calculator

Complete walkthrough of ABG, VBG, chemistry-only screening, mixed disorders, correction tools, and
guardrails

‘g | Zuni Clinical Pharmacy Toolkit
) mizgraied oftine pranmaclst deckion suppon

Purpose

Train pharmacists to distinguish what the _ v TR veowatabe Mo
available data establish, identify mixed acid- e

base patterns, and use the calculator’s = Antiosg

guarded correction tools without over-
interpreting chemistry-only or venous data.

f-hydroxybutyrata mrl|

ol NAL DISCRIMINATOR TESTS

zsurx.com ¢ ZSURx v1.2.1



' Start by choosing the data you actually have

The calculator deliberately changes what it will conclude based on ABG, VBG, or chemistry-only input.

z Zuni Clinical Pharmacy Toolkit
In

WORKSPACE

2 Home

CLINICAL TOOLS

K+ Electrolytes

v Vancomycin

ac  Anticoag

e CrCl

Rx  Reference

Local session: tools run in this

brow
by the tool

Patient

kit shell

vi.21 OFFLINE

Acid-Base Correction LocAL Reload | Print  [RETITLY
Emergency | Critical Care - ABG/VEG/chemistry interpretation, mixed disorders, toxin clues, and guarded carrection calculations.

Clinical guardrail: the calculator separates what the available data establish from what still requires a blood gas. It never estimates a pH from a BMP/CMP and
does not expose pH-targeted bicarbonate rescue dosing without a measured pH and PCO,.

ABG available VBG available No gas - chemistry only

1- Patient data 2 - Interpretation & correction

ABG mode: full acid-base and arterial respiratory-compensation interpretation.
Choose ABG, VBG, or chemistry-only mode.

Chemistry-only mode can characterize the metabolic component but cannot
establish pH or respiratory compensation.

BLOOD GAS
pH PaC0O, mmHg Gas HCO,™ mEq/L

7.20 28 optional
SERUM CHEMISTRY
Na* mEq/L CI" mEq/L Chemistry CO,/HCO,~ mEq/L

140 104

40 04

Albumin g/dL K* mEg/L Weight kg
optional optiona for dose calc

Glucose mg/dL BUN mg/dL

optional
Lactate mmol/L B-hydroxybutyrate mmol/L Local normal AG mEq/L
optional optiona 12

OPTIONAL DISCRIMINATOR TESTS

Measured serum osmolality Ethanol mg/dL Urine chloride mEq/L
mQsm/kg

0 if known alk
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ABG available

Full acid-base interpretation and arterial
respiratory-compensation testing.

VBG available
pH/HCO;5™ are useful; PCO,-based

respiratory conclusions remain
approximate.

No gas - chemistry only

Characterizes the metabolic component
without inventing pH or ventilation.

Clinical guardrail

The tool will not estimate pH from
BMP/CMP or expose pH-targeted rescue
dosing without measured pH and PCO..



n ABG workflow: enter gas + chemistry together

The built-in example demonstrates a severe metabolic acidemia workflow with both gas and chemistry data.

al Pharmacy Tool

V.21 OFFLINE Blood gas
WORKSPACE Acid-Base Correction 5 3
L Emergency | Critical chemistry interpretation, mixed disorders, toxin clues, and guarded correction calculations. G Relond || o Enter measu red pH' Pa COZ’ a nd gas HCO3‘
2 Home LoX screen = Critical acidemia: reassess airwayj/ventilation, perfusion, potassium,

when available.

lactate/ketones/toxins/renal failure, and need for higher-level care.

R VENTILATION CROSS-CHECK OPTIONAL

[] Mechanically ventilated 1

k+ Electrolytes interp | correction pathway

Current minute ventilation

L/min
Treat the cause first: shock/lactate, ketoacidosis, renal failure,
optional toxins, or bicarbonate loss. Routine bicarbonate for organic-acid

v Vancomycin HAGMA remains selective rather than automatic. Chemistry
Respiratory compensation is inadequate / respiratory acidosis is

Clinical context

ac  Anti superimposed. Bicarbonate cannot substitute for ventilation and . - :
—— Unknown [ general acid-base problem > can increase CO, generation. Na('j CI' Che[plsdt.ry Clof)/HCOS ! altthI:l]mln' K'
and cause-Tinaing labs suppor e

e CrCl AKI stage 2-3 is present / strongly suspected « Partial rescue to approximately pH 7.10: desired HCO,™ ~ 9.0; T ;
calculated NaHCQ, = 92 mEq (92 mL of 8.4% at 1 mEg/mL). Give metabolic interpretation.
m| Reference [[] Emergency view — prioritize immediate interpretation and actions over hours as clinically appropriate and recheck pH/HCO," after

equilibration; do not continue automatically to HCO,~ 24.
Interpret & calculate Load severe HAGMA example Reset

3 - Formula reference

Clinical context

METABOLIC ACIDOSIS METABOLIC ALKALOSIS Choose the closest context because
Expected PaC0z2 = 1.5 x HCOa- + 8 = 2 Expected APaC02 = 0.60-0.75 x AHCOa- treatment Ianguage changes by DKA
r
ABG preferred for compensation testing. VBG PCO, is only approximate. Compensatory PaCO, usually should not exceed ~55 mmHg. SepSiS, tOXinS, CKD' bicarbonate |OSS' or
alkalosis.
RESPIRATORY DISORDERS ANION GAP
Resp acidosis: acute HCOs +1-2 / chronic +3—4 per +10 AG = Na - (Cl + chemistry HCO3)
PCO2 Corrected AG = AG + 2.5 x (4 - albumin)
Resp alkalosis: acute HCOs -1-2 / chronic -4-5 per -10
PCO:
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a Read the interpretation from top to bottom

The output separates the primary pattern, expected compensation, anion-gap analysis, warnings, and treatment considerations.

e Gl Primary pattern
WORKSPACE Acid-Base Correction . % . . . .
B Eircrgency | Crfical Care - ABG/VBGichemisiry interpretation, mixed disorders, s clus, and gusrded correction calculatiors. LS | Mebom || et Start Wlth the aCIdem ia/a | kalem|a a nd
¢ Home — 30.0 5 corr 30.0 Hypocapnic direction dominant metabolic or respiratory process.
Glucose mg/dL BUN mg/dL Creatinine mg/dL
Reference normal AG 12.0 mEg/L. If respiratory alkalosis is primary: acute
CLINICAL TOOLS optional sptional Albumin-corrected AG 30.0. AAG 18.0; expected HCO,” » 22.0-23.0; chronic
A-gap corrected HCO, = 24.0. A/A = = 18.0-20.0 mEq/L. Observed 5.7.
K+ Electrolytes Lactate mrmol/L B-hydroxybutyrate mmol/L Local normal AG mEq/L g0
8 optiona 12 Lactate 8.0 mmol/L is markedly elevated; prioritize perfusion/underlying-cause
treatment.
. OPTIONAL DISCRIMINATOR TESTS A-gap is broadly compatible with an isolated high-gap metabalic acidosis. co m pen sation
v Vancomycin Measured serum osmolality Ethanol mg/dL Urine chloride mEq/L
mOsm/kg sl
i 0O F nawn o igh-priority flags )
sc Anticoag 0 if know alk Compare measured PaCO, with the
Kic alcohol screen = Critical acidemia: reassess airway/ventilation, perfusion, potassium, . . .
= lactate/ketones/toxins/renal failure, and need for higher-level care. eXpeCted range; a mismatch raises concern
r . .
VENTILATION CROSS-CHECK OPTIONAL for a mixed respiratory process.
R« Reference [[] Mechanically ventilated Immediate interpretation / correction pathway
Current minute ventilation
L/
Local session: tools run in this i « Treat the cause first: shock/lactate, ketoacidosis, renal failure,

braon atient information is not sent
by the toolkit shell.

toxins, or bicarbonate loss. Routine bicarbonate for organic-acid
HAGMA remains selective rather than automatic. An ion ga p + A gap

Respiratory compensation is inadequate / respiratory acidosis is
superimposed. Bicarbonate cannot substitute for ventilation and

Clinical context

Unknown / general acid-base problem ¥ can increase CO, generation. Albumin correction and dEIta'gap
- « Partial rescue to approximately pH 7.10: desired HCO,™ ~ 9.0; calculations help reveal mixed metabolic
AKl stage 2-3 is present / strongly suspected 3 .

calculated NaHCO; = 92 mEq (92 mL of 8.4% at 1 mEg/mL). Give disorders.

[C] Emergency view — prioritize immediate interpretation and actions over hours as clinically appropriate and recheck pH/HCO,™ after
equilibration; do not continue automatically to HCO,™ 24.

Load severe HAGMA example Reset

3 - Formula reference Warnlngs and plan

Cause-specific warnings and guarded
correction options appear below the
diagnostic summary.
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n Severe acidemia: correction tools remain guarded

This rendered sepsis/AKI example shows how context, compensation, and ventilation information are combined.

WORKSPACE

Home

CLINICAL TOOLS

K+

v Vancomycin

AC

cr

Electrolytes

Anticoag

crCl

Reference

Acid-Base Correction
Emergency | Critical Care - ABG

Measured serum osmolality Ethanol mg/dL
mOsm/kg

Urine chloride mEq/L

VENTILATION CROSS-CHECK OPTIONAL

Mechanically ventilated

Current minute ventilation
Limin

7

Clinical context
Septic shock [ hypoperfusion lactic acidosis

AKl stage 2-3 is present / strongly suspected

|:| Emergency view — prioritize immediate interpretation and actions

Interpret & calculate Load severe HAGMA example Reset

chemistry interpretation, mixed disorders, toxin clues, and guarded correction calculations.

vi.21 OFFLINE

LOCAL Reload Print Toolkit home

interp ion / correction pathway

Septic shock + pH s7.2 + AKI stage 2-3 is the subgroup in which
SSC suggests bicarbonate. Newer randomized evidence did not
show a 90-day mortality benefit, so use selectively rather than as
automatic normalization.

Respiratory compensation is inadequate / respiratory acidosis is
superimposed. Bicarbonate cannot substitute for ventilation and
can increase CO, generation.

Partial rescue to approximately pH 7.10: desired HCO.™ = 9.0;
calculated NaHCO, = 32 mEq (32 mL of 8.4% at 1 mEg/mL). Give
over hours as clinically appropriate and recheck pH/HCO,™ after
equilibration; do not continue automatically to HCO,™ 24.

Ventilation cross-check: to move PaCO, from 30.0 toward the
Winter midpoint 20.0 mmHg, a first-order estimate is minute
ventilation = 10.5 L/min from the current 7.0 L/min. This assumes
stable CO, production/dead space and is not a direct ventilator-
setting prescription; account for tidal-volume limits, auto-PEEP,
plateau pressure, ARDS strategy, and obstructive physiology.

3 - Formula reference

METABOLIC ACIDOSIS

Expected PaC0: = 1.5 x HCO3- + 8 + 2

ABG preferred for compensation testing. VBG PCO, is only approximate.

RESPIRATORY DISORDERS

METABOLIC ALKALOSIS
Expected APaC02 = 0.60-0.75 x AHCO3-

Compensatory PaCO, usually should not exceed ~55 mmHg.

ANION GAP
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Context matters

The sepsis branch changes bicarbonate
guidance when severe acidemia and AKI
stage 2-3 are present.

Do not substitute bicarbonate for
ventilation

If respiratory compensation is inadequate,
the output explicitly flags the respiratory
component.

Weight unlocks rescue math

The partial-rescue calculation is only
considered with measured gas data, severe
metabolic acidemia, and the needed
patient inputs.



a Ventilation cross-check: use as an estimate, not a ventilator
p'rerseﬁpaciﬁﬁ calculator can compare current minute ventilation with the PaCO, target implied by compensation.

al Pharmacy Tool

WORKSPACE

2 Home

CLINICAL TOOLS

K+ Electrolytes
v Vancomycin
ac  Anticoag

e CrCl

Rx  Reference

Acid-Base Correction
Emergency / Critical Care - AB

BG/chemistry interpretation, mixed disorders, toxin clues, and guarded correction calculations.

Glucose mg/dL BUN mg/dL Creatinine mg/dL

Lactate mmol/L B-hydroxybutyrate mmol/L Local normal AG mEq/L

6 12

OPTIONAL DISCRIMINATOR TESTS

Measured serum osmolality Ethanol mg/dL

mOsm/kg

Urine chloride mEq/L

U Ir know alk

VENTILATION CROSS-CHECK OPTIONAL
Mechanically ventilated

Current minute ventilation
Limin

7

Clinical context
Septic shock [ hypoperfusion lactic acidosis

AKl stage 2-3 is present / strongly suspected

D Emergency view — prioritize immediate interpretation and actions

Interpret & calculate Load severe HAGMA example Reset

LOCAL Reload Print Toolkit home

24.0 > corr 24.0

Reference normal AG 12.0 mEg/L.
Albumin-corrected AG 24.0. AAG 12.0;
A-gap corrected HCO, = 20.0. AjA =
0.75.

Hypocapnic direction
If respiratory alkalosis is primary: acute

expected HCO,™ = 22.0-23.0; chronic
=~ 19.0-20.0 mEqg/L. Observed 8.0.

Lactate 6.0 mmol/L is markedly elevated; prioritize perfusion/underlying-cause
treatment.
A-gap suggests an additional normal-gap metabolic acidosis.

interp ion / correction pathway

Septic shock + pH =7.2 + AKI stage 2-3 is the subgroup in which
SSC suggests bicarbonate. Newer randomized evidence did not
show a 90-day mortality benefit, so use selectively rather than as
automatic normalization.

Respiratory compensation is inadequate / respiratory acidosis is
superimposed. Bicarbonate cannot substitute for ventilation and
can increase CO, generation.

Partial rescue to approximately pH 7.10: desired HCO,™ = 9.0;
calculated NaHCO; ~ 32 mEq (32 mL of 8.4% at 1 mEg/mL). Give
over hours as clinically appropriate and recheck pH/HCO," after
equilibration; do not continue automatically to HCO,~ 24.

Ventilation cross-check: to move PaCO; from 30.0 toward the
Winter midpoint 20.0 mmHg, a first-order estimate is minute
ventilation = 10.5 L/min from the current 7.0 L/min. This assumes
stable CO, production/dead space and is not a direct ventilator-
setting prescription; account for tidal-volume limits, auto-PEEP,
plateau pressure, ARDS strategy, and obstructive physiology.

vi.21

2 . Carmiila rafaranca

OFFLINE
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First-order estimate

Estimated new MV = current MV x current
PaCO, / desired PaCO..

Assumptions are explicit

CO, production and dead-space fraction
must be reasonably stable for the estimate
to be meaningful.

Clinical limits still govern

Tidal-volume limits, auto-PEEP, plateau
pressure, ARDS strategy, and obstructive
physiology remain outside the arithmetic.



n VBG mode: useful, but intentionally less certain for PCO,

The interface relabels the gas and tempers respiratory conclusions rather than treating PvCO, as exact PaCO..

WORKSPACE

Home

CLINICAL TOOLS

K+

v Vancomycin

AC

cr

Electrolytes

Anticoag

crCl

Reference

Acid-Base Correction
Emergency | Critical C:

mistry interpretation, mixed disorders, toxin clues, and guarded carrection calculations.

screen
creer

VENTILATION CROSS-CHECK OPTIONAL

[] Mechanically ventilated

Current minute ventilation
Limin

Clinical context
Unknown / general acid-base problem

|:| AKl stage 2-3 is present / strongly suspected

|:| Emergency view — prioritize inmediate interpretation and actions

Interpret & calculate Load severe HAGMA example Reset

LOCAL Reload Print Toolkit home

l A-gap is broadly compatible with an isolated high-gap metabolic acidosis.

interp ion / correction pathway

Treat the cause first: shock/lactate, ketoacidosis, renal failure,
toxins, or bicarbonate loss. Routine bicarbonate for organic-acid
HAGMA remains selective rather than automatic.

Respiratory acidosis may be superimposed. PvCO, is only a
screening value; if this will change ventilation management, verify
arterial PCO.. Bicarbonate cannot substitute for ventilation.

vi.21

3 - Formula reference

METABOLIC ACIDOSIS

Expected PaC0z2 = 1.5 x HCOa- + 8 = 2

ABG preferred for compensation testing. VBG PCO, is only approximate.

RESPIRATORY DISORDERS

Resp acidosis: acute HCOs +1-2 / chronic +3—4 per +10
PCO:
Resp alkalosis: acute HCOs -1-2 / chronic -4-5 per -10
PCO:

METABOLIC ALKALOSIS

Expected APaC02 = 0.60-0.75 x AHCOa-

Compensatory PaCO, usually should not exceed ~55 mmHg.

ANION GAP

AG = Na - (Cl + chemistry HCO3)
Corrected AG = AG + 2.5 x (4 - albumin)

OFFLINE
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pH and bicarbonate

Venous values can still support the acid-
base assessment.

PCO. is approximate

The tool explicitly marks expected
compensation as approximate in VBG
mode.

Escalate when it changes

management

If exact arterial PCO, would change
ventilation or rescue dosing, obtain an
ABG.



Chemistry-only mode: know what is known and unknown

The gas fields disappear and the calculator refuses to infer pH or respiratory compensation.

WORKSPACE

2 Home

CLINICAL TOOLS

al Pharmacy Tool

K+ Electrolytes

v Vancomycin

ac  Anticoag

e CrCl

Rx  Reference

Local session: toals
Patient

by the toolkit

Acid-Base Correction
Emergency / Critical Care - ABG/VBG/chemistry interpretation, mixed disorders, toxin clues, and guarded correction calculations.

Lactate mmol/L B-hydroxybutyrate mmol/L Local normal AG mEq/L

22 5.4 12

OPTIONAL DISCRIMINATOR TESTS

Measured serum osmolality Ethanol mg/dL

mOsm/kg

Urine chloride mEq/L

C alcohol screen

Clinical context
Diabetic ketoacidosis / ketotic hyperglycemia

|:| AKl stage 2-3 is present / strongly suspected

|:| Emergency view — prioritize inmediate interpretation and actions

Interpret & calculate Load no-gas example Reset

Low serum bicarbonate
Uses BMP/CMP total CO,/HCO,".

ANION GAP
25.0 » corr 25.0
Reference normal AG 12.0 mEg/L.

Albumin-corrected AG 25.0. AAG 13.0;

A-gap corrected HCO,™ = 23.0. Aj/A =
0.93.

Lactate 2.2 mmol/L is elevated.

LOCAL Reload Print Toolkit home

Low serum bicarbonate

Probable metabolic acidosis, but
chronic respiratory alkalosis can also
lower serum bicarbonate. A gas is
needed to distinguish them and to
assess respiratory compensation.
Corrected anion gap is elevated,
strengthening evidence for a metabolic
acid process.

WHAT IS NOT KNOWN
pH + respiratory component

Chemistry alone cannot determine
whether the patient is
acidemic/alkalemic, whether
compensation is appropriate, or
whether a primary respiratory disorder
is present.

B-hydroxybutyrate 5.4 mmol/L meets the ketonemia threshold used in adult DKA
criteria when the other diagnostic components are present.
A-gap is broadly compatible with an isolated high-gap metabolic acidosis.

High-priority flags

« Pattern meets the glucose/ketone/bicarbonate components of current
adult DKA criteria; clinical diagnosis still requires the appropriate context
and exclusion/fmanagement of overlapping processes.

interp ion / correction pathway

+ Obtain a VBG when feasible. For many metabolic presentations,
venous pH/HCO, " are usually adequate to establish severity; ABG
is more important when oxygenation or an exact arterial PCO, is

vi.21

OFFLINE
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Chemistry can establish

Bicarbonate direction, anion gap, albumin
correction, ketone/lactate clues, osmolal
gap, and urine-chloride pattern.

Chemistry cannot establish

Actual pH, respiratory
compensation/failure, primary respiratory
disease, or a pH-targeted bicarbonate
rescue dose.

Use it as a screen

It helps characterize the metabolic
problem while showing when a blood gas
is still required.



n Chemistry-only DKA example: integrate glucose, ketones, and
bei@ar bﬁ“mtes hyperglycemia, B-hydroxybutyrate, low bicarbonate, and the DKA clinical context.

cal Pharmacy Tool vi.21 OFFLINE

Pattern recognition

wenssace B i i A A B | raent ) e The output can recognize when the
= Home 420 28 optional PRIMARY PATTERN WHAT IS KNOWN entered gIucose/ketone/bicarbonate
Lactate mmol/L p-hydroxybutyrate mmol/l.  Local normal AG mEq/L Low serum bicarbonate Low serum bicarbonate components match the current adult DKA
CLINICAL TOOLS Uses BMP/CMP total CO,/HCO," Probable metabolic acidosis, but tt
22 5.4 12 pattern.

K+ Electrolytes

v Vancomycin
ac  Anticoag
e CrCl

Rx  Reference

Local session: tools run in this
Patient in
by the toolkit shell.

ian is not sent

OPTIONAL DISCRIMINATOR TESTS

Measured serum osmolality Ethanol mg/dL Urine chloride mEq/L
mOsm/kg

0 if known

Clinical context
Diabetic ketoacidosis / ketotic hyperglycemia

|:| AKl stage 2-3 is present / strongly suspected

|:| Emergency view — prioritize inmediate interpretation and actions

Interpret & calculate Load no-gas example Reset
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ANION GAP
25.0 > corr 25.0
Reference normal AG 12.0 mEg/L.

Albumin-corrected AG 25.0. AAG 13.0;

A-gap corrected HCO.™ = 23.0. AjA =
0.93.

Lactate 2.2 mmol/L is elevated.

chronic respiratory alkalosis can also
lower serum bicarbonate. A gas is
needed to distinguish them and to
assess respiratory compensation.
Corrected anion gap is elevated,
strengthening evidence for a metabolic
acid process.

WHAT IS NOT KNOWN
pH + respiratory component

Chemistry alone cannot determine
whether the patient is
acidemic/alkalemic, whether
compensation is appropriate, or
whether a primary respiratory disorder
is present.

B-hydroxybutyrate 5.4 mmol/L meets the ketonemia threshold used in adult DKA
criteria when the other diagnostic components are present.
A-gap is broadly compatible with an isclated high-gap metabolic acidosis.

High-priority flags

« Pattern meets the glucose/ketone/bicarbonate components of current
adult DKA criteria; clinical diagnosis still requires the appropriate context
and exclusion/management of overlapping processes.

interpi ion / correction pathway

« Obtain a VBG when feasible. For many metabolic presentations,

vanalie nHIHCN ~ ara nenalhy adamiata tn actahlich cavarity: ARM

Do not invent pH

Even a convincing metabolic pattern does
not permit pH-targeted bicarbonate dosing
without a measured gas.

Treat the source

The DKA branch emphasizes fluids/insulin
and reserves bicarbonate consideration for
severe measured acidemia.



n Anion gap, albumin correction, and mixed-metabolic clues

Use chemistry HCO;™ for the gap calculation; albumin and the local normal AG refine interpretation.

al Pharmacy Tool

WORKSPACE

Home

CLINICAL TOOLS

K+

v Vancomycin

AC

cr

Electrolytes

Anticoag

crCl

Reference

Acid-Base Correction
Emergency / Critical Care - AB

Glucose mg/dL BUN mg/dL Creatinine mg/dL
optional optiona optional
Lactate mmol/L B=-hydroxybutyrate mmol/L
8 optiona 12
OPTIONAL DISCRIMINATOR TESTS

Measured serum osmolality Ethanol mg/dL
mOsm/kg

Urine chloride mEq/L

VENTILATION CROSS-CHECK OPTIONAL

[] Mechanically ventilated

Current minute ventilation
Limin

Clinical context
Unknown / general acid-base problem

AKl stage 2-3 is present / strongly suspected

|:| Emergency view — prioritize inmediate interpretation and actions

Interpret & calculate Load severe HAGMA example Reset

BG/chemistry interpretation, mixed disorders, toxin clues, and guarded correction calculations.

Local normal AG mEq/L

LOCAL Reload Print Toolkit home

30.0 5 corr 30.0

Reference normal AG 12.0 mEg/L.
Albumin-corrected AG 30.0. AAG 18.0;
A-gap corrected HCO, = 24.0. A/A =
1.00.

Hypocapnic direction

If respiratory alkalosis is primary: acute
expected HCO,™ = 22.0-23.0; chronic
= 18.0-20.0 mEq/L. Observed 5.7.

Lactate 8.0 mmol/L is markedly elevated; prioritize perfusion/underlying-cause
treatment.
A-gap is broadly compatible with an isolated high-gap metabolic acidosis.

High-priority flags

= Critical acidemia: reassess airway/ventilation, perfusion, potassium,
lactate/ketones/toxins/renal failure, and need for higher-level care.

Immediate interpretation / correction pathway

« Treat the cause first: shock/lactate, ketoacidosis, renal failure,
toxins, or bicarbonate loss. Routine bicarbonate for organic-acid
HAGMA remains selective rather than automatic.

Respiratory compensation is inadequate / respiratory acidosis is
superimposed. Bicarbonate cannot substitute for ventilation and
can increase CO, generation.

Partial rescue to approximately pH 7.10: desired HCO.™ = 9.0;
calculated NaHCO, = 92 mEq (92 mL of 8.4% at 1 mEg/mL). Give
over hours as clinically appropriate and recheck pH/HCO,™ after
equilibration; do not continue automatically to HCO,™ 24.

vi.21

3 - Formula reference

OFFLINE
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Anion gap

AG = Na — (Cl + chemistry HCO3").

Correct for albumin

Corrected AG = AG + 2.5 x (4 — albumin).

A-gap tools

When the corrected AG is elevated, the tool
calculates AAG, corrected HCOs™, and A/A
when applicable.

Use the local normal

The default normal AG is 12 mEg/L, but the
field is editable for the local laboratory
reference.



n Osmolal gap: add toxin-screening data when the history fits

Measured osmolality and ethanol are optional discriminator inputs; the tool calculates the gap and keeps its limitations visible.

| Pharmacy Tool

WORKSPACE

2 Home

CLINICAL TOOLS

K+ Electrolytes
v Vancomycin
ac  Anticoag

e CrCl

Rx  Reference

Acid-Base Correction
Emergency / Critical Care - ABG/VBG/chemistry interpretation, mixed disorders, toxin clues, and guarded correction calculations.

Lactate mmol/L B-hydroxybutyrate mmol/L Local normal AG mEq/L
2 optiona 12

OPTIONAL DISCRIMINATOR TESTS

Measured serum osmolality Ethanol mg/dL Urine chloride mEq/L
mOsm/kg
0
330

Clinical context
Methanol / ethylene glycol concern

AKl stage 2-3 is present / strongly suspected

|:| Emergency view — prioritize inmediate interpretation and actions

Interpret & calculate Load no-gas example Reset

ZSURX * Acid-Base Correction Calculator « comprehensive coworker tutorial « V1.2.1

Low serum bicarbonate
Uses BMP/CMP total CO,/HCO,".

ANION GAP
26.0 > corr 26.0
Reference normal AG 12.0 mEg/L.

Albumin-corrected AG 26.0. AAG 14.0;

A-gap corrected HCO;™ = 26.0. AjA =
117

OSMOLAL GAP
38.9mOsm/kg

Calculated osmolality 291.1. Ethanel
included. Formula/reference interval
varies by lab.

Lactate 2.0 mmol/L is elevated.

LOCAL Reload Print Toolkit home

Low serum bicarbonate

Probable metabolic acidosis, but
chronic respiratory alkalosis can also
lower serum bicarbonate. A gas is
needed to distinguish them and to
assess respiratory compensation.
Corrected anion gap is elevated,
strengthening evidence for a metabolic
acid process.

WHAT IS NOT KNOWN
pH + respiratory component

Chemistry alone cannot determine
whether the patient is
acidemic/alkalemic, whether
compensation is appropriate, or
whether a primary respiratory disorder
is present.

A-gap is broadly compatible with an isolated high-gap metabolic acidosis.

High-priority flags

= Osmolal gap 38.9 mOsm/kg is substantially elevated. In an unexplained
high-gap acidosis, toxic alcohol exposure is a major consideration; a
normal gap later in the course would not exclude it.

interp ion / correction pathway

Enter measured osmolality

Calculated osmolality uses Na, glucose,
BUN, and ethanol when supplied.

Interpret the gap in context

The result is a clue, not a stand-alone
diagnosis; formula/reference intervals vary
by lab.

Normal does not exclude late
}r)msonln

he tool explicitly warns that anion and
osmolal gaps are time-dependent in toxic
alcohol presentations.



n Metabolic alkalosis: use urine chloride as a discriminator

The alkalosis branch combines the gas pattern with urine chloride when it is available.

z 5unlCllmcaIPharmacyToolklt neD (e Conflrm the pattern
Acid-Base Correcti ; : . . .
B e oo B () (> The gas and bicarbonate identify the
g Albumin g/dL K* mEq/L Weight k i i
Home umin of mEal eight g ANION 6P S E— alkalemic metabolic process and expected
4 3.0 for dose cal 10.0 » corr 10.0 Hypercapnic direction respiratory compensation.
CLINICAL TOOLS
. Reference normal AG 12.0 mEg/L. If respiratory acidosis is primary: acute
Qucose maldL Mg/l Seeasmne mg/dL. Albumin-corrected AG 10.0. expected HCO,™ = 24.8-25.6; chronic

k+ Electrolytes
4 optional .y ptional # 26.4-27.2 mEqg/L. Observed 38.0.
optiona opt Jliona

oH Acid-Base
_ Lactate mmol/L B-hydroxybutyrate mmol/L Local normal AG mEq/L 1 o interp ion / correction pathway

v Vancomycin optional optiona 12 Urine chloride <20

« Urine CI~ 8.0 mEg/L - chloride-responsive pattern. Correct

OPTIONAL DISCRIMINATOR TESTS

ac  Anticoag velume/chloride depletion; 0.9% saline plus KCl is typical when .
Measured serum osmolality Ethanol mg/dL Urine chloride mEq/L not contraindicated. The form'v”a reference Ia be'5 thls asa
Osm/k H ;
e Crcl mosmi 0 if known 8 » Treat cause, chloride/volume status, potassium, and magnesium; chlorlde-responswe patte rn.
toxic alcohol screer avoid rapid deliberate acidification of mild/moderate alkalemia.

R« Reference
VENTILATION CROSS-CHECK OPTIONAL
Local session: tools run in this
braw Patient 5
by the toclkit shell. Current minute ventilation
L/min

["] Mechanically ventilated

Urine chloride >20

optional

The formula reference labels this as a
chloride-unresponsive pattern.

Clinical context
Known / suspected metabolic alkalosis v

AKI stage 2-3 is present / strongly suspected

D Emergency view — prioritize inmediate interpretation and actions

Load severe HAGMA example Reset . . . .
Still interpret clinically

Volume status, diuretics, BP, potassium,
and renal function remain necessary
context.
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ﬂ Clinical context changes the treatment branch

The calculator does not use one bicarbonate recommendation for every metabolic acidosis.

Z | Zuni Ciinical Pharmacy Toolkit viar ) | oreume NAGMA Bica rlbona.te-loss.acidosis: replacement is
physiologically direct; correct source,
= Home Measured serum osmolality Ethanol mg/dL Urine chloride mEq/L t
mOsm/kg
0 if known I interp ion / cor ion pathway
CLINICAL TOOLS toxic alcohol screet
k+ Electrolytes « Septic shock + pH =7.2 + AKI stage 2-3 is the subgroup in which H H H
VENTILATION CROSS-CHECK OPTIONAL SSC suggests bicarbonate. Newer randomized evidence did not DKA Routine bicarbonate is not recommended

Mechanically ventilated show a 90-day mortality benefit, so use selectively rather than as When measu red pH IS Z70

automatic normalization.
Current minute ventilation

vV Vancomycin Limin « Respiratory K ation is inadeq [ respi y acidosis is
superimposed. Bicarbonate cannot substitute for ventilation and
ac Anticoag 7 can increase CQO, generation.
« Partial rescue to approximately pH 7.10: desired HCO;™ = 9.0;
& erel Clinical context calculated NaHCQ. = 32 mEq (32 mL of 8.4% at 1 mEg/mL). Give S | Cause/perfusion first; severe acidemia +
. . . o over hours as clinically appropriate and recheck pH/HCO,™ after eps S . .
™ Roforonce Segticishocic/ hygoperfusionilactic dcidosis b equilibration; do not continue automatically to HCO,~ 24. AKI 2-3is handled as a SPECIfIC su bgroup.

Ventilation cross-check: to move PaCO, from 30.0 toward the
Winter midpoint 20.0 mmHg, a first-order estimate is minute

AKl stage 2-3 is present | strongly suspected

% '“U'““H . | — interpretation and actions ventilation = 10.5 L/min from the current 7.0 L/min. This assumes
by stable CO, production/dead space and is not a direct ventilator-
B A oo severeHAGMAexample | Reset setting prescription; account for tidal-volume limits, auto-PEEP,

plateau pressure, ARDS strategy, and obstructive physiology.

Salicylate Alkalinization strategy—not simple deficit
replacement; preserve compensatory
hyperventilation.

3 - Formula reference

METABOLIC ACIDOSIS METABOLIC ALKALOSIS
Expected PaC0z: = 1.5 x HCO3- + 8 = 2 Expected APaC0: = 0.60-0.75 x AHCOs3-
ABG preferred for compensation testing. VBG PCO, is only approximate. Compensatory PaCO, usually should not exceed ~55 mmHg. TOXiC Gaps support SUSpiCiOn bUt dO nOt ru le
alcohol in/out; toxicglogy/antidqtg/dialysis
RESPIRATORY DISORDERS ANION GAP assessment is time-sensitive.
CKD Chronic alkali-replacement context with

monitoring for sodium/fluid load and
overcorrection.
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a Emergency view: reduce visual noise without changing the
t(a“'cu\leatiiieﬁhnical detail and prioritizes immediate interpretation and actions.

al Pharmacy Tool

WORKSPACE

Home

CLINICAL TOOLS

K+

v Vancomycin

AC

cr

Electrolytes

Anticoag

crCl

Reference

Acid-Base Correction
Emergency | Critical Care

BG/chemistry interpretation, mixed disorders, toxin clues, and guarded carrection calculations.

ruvuss UL o grus wrsaumne yrus
optional optiona optional

Lactate mmol/L B-hydroxybutyrate mmol/L Local normal AG mEq/L
8 optiona 12

OPTIONAL DISCRIMINATOR TESTS

Measured serum osmolality Ethanol mg/dL
mQsm/kg

Urine chloride mEq/L

0 if known a

VENTILATION CROSS-CHECK OPTIONAL

[_] Mechanically ventilated

Current minute ventilation
Limin

Clinical context
Unknown / general acid-base problem

AKl stage 2-3 is present / strongly suspected

Emergency view — prioritize immediate interpretation and actions

Interpret & calculate Load severe HAGMA example Reset

vi.21 OFFLINE

U Sy U——————
treatment.
A-gap is broadly compatible with an isclated high-gap metabolic acidosis.

High-priority flags

« Critical acidemia: reassess airway/ventilation, perfusion, potassium,
lactate/ketones/toxins/renal failure, and need for higher-level care.

interp ion / correction pathway

Treat the cause first: shock/lactate, ketoacidosis, renal failure,
toxins, or bicarbonate loss. Routine bicarbonate for organic-acid
HAGMA remains selective rather than automatic.

Respiratory compensation is inadequate / respiratory acidosis is
superimposed. Bicarbonate cannot substitute for ventilation and
can increase CO, generation.

Partial rescue to approximately pH 7.10: desired HCO,™ = 9.0;
calculated NaHCO, = 92 mEq (92 mL of 8.4% at 1mEg/mL). Give
over hours as clinically appropriate and recheck pH/HCQ," after
equilibration; do not continue automatically to HCO,™ 24.

Zuni Acid-Base Correction Caleulator v2 - Runs locally in the browser - No patient informaticn is stered or transmitted

ZSURX * Acid-Base Correction Calculator « comprehensive coworker tutorial « V1.2.1

Same underlying calculation

The toggle changes presentation, not the
clinical logic.

Fewer technical panels

Known/unknown explanatory boxes and
formula-heavy details are suppressed.

Use when speed matters

Switch it on during an acute workflow;
switch it off when reviewing the reasoning
or teaching.



n Input validation: incomplete data should stop the workflow

The calculator shows a visible validation message rather than manufacturing a result from insufficient inputs.

B vt | orrume ° Mode-specific requirements
wonmsEae L fﬁ:@;?ﬁfﬁﬂ:.’?;‘:"& chemistry interpretation, mixed disorders, ton clues, and guarded correction calculations. (23 | Reload || Print ABG/VBG interpretation needs the gas

= Home e T

values required for that mode.

R VENTILATION CROSS-CHECK OPTIONAL

[] Mechanically ventilated

K+ Electrolytes
Current minute ventilation

L/min
oH Acid-Base
optional

W a Chemistry requirements differ

Clinical context
ac  Anticoag

Unknown f general acid-base prablem ¥ Chemistry-only mode can proceed without
gas values but still needs the chemistry
inputs for the calculation being requested.

er CrCl AKl stage 2-3 is present / strongly suspected

0 Refererice [_] Emergency view — prioritize immediate interpretation and actions

Interpret & calculate Load severe HAGMA example Reset
session: toals run in this

tient information is not sent
shell

Check input:

—

pH and PCO; are required in gas mode. . .
e Correct the missing data
3 Formula reference Use the validation message as a prompt to
complete the dataset—not as permission

METABOLIC ACIDOSIS METABOLIC ALKALOSIS to estimate the missing value.

Expected PaC02 = 1.5 x HCO3:- + 8 = 2 Expected APaC02 = 0.60-0.75 x AHCO3-
ABG preferred for compensation testing. VBG PCO, is only approximate. Compensatory PaCO, usually should not exceed ~55 mmHg.
RESPIRATORY DISORDERS ANION GAP

Resp acidosis: acute HCOs +1-2 / chronic +3—4 per +10 AG = Na - (Cl + chemistry HCO3)
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n Formula reference: audit the math behind the output

The technical section keeps the core equations visible for teaching and verification.

3 - Formula reference c Compensation formulas
METABOLIC ACIDOSIS METABOLIC ALKALOSIS Winter's for,mUIa' metabolic alka.I05|s
compensation, and acute/chronic
Expected PaC0z = 1.5 x HCO:- + 8 = 2 Expected APaC0: = 0.60-0.75 x AHCOs3- respiratory rules are shown.
ABG preferred for compensation testing. VBG PCO, is only approximate. Compensatory PaCO, usually should not exceed ~55 mmHg.
RESPIRATORY DISORDERS ANION GAP
Resp acidosis: acute HCOs +1-2 / chronic +3—4 per +10 AG = Na - (ClL + chemistry HCOz) Gap calculations
PCO: Corrected AG = AG + 2.5 % (4 - albumin)
Resp alkalosis: acute HCOs -1-2 / chronic -4-5 per -10 Anion gap albumin correction. and
et osmolal-gap arithmetic are documented.
OSMOLAL GAP PARTIAL BICARBONATE RESCUE
Calc osm = 2xNa + glucose/18 + BUN/2.8 + ethanol/5 Desired HCO: for pH =7.10 = 0.30 x PaCO:z
Gap = measured - calculated mEq = (desired — observed) x 0.4 x kg
Formula/reference ranges vary by laboratory. A normal gap does not exclude a late toxic- Only displayed with a measured gas and severe metabolic acidemia. Correction tOOlS
alcohol presentation,
Partial bicarbonate rescue, ventilation
VENTILATION ESTIMATE URINE CHLORIDE estimate, and urine-chloride thresholds are
explicit.
Estimated new MV = current MV x current PaC0: / desired <20 mEg/L - chloride-responsive pattern P
PaC02 >20 mEg/L - chloride-unresponsive pattern
Only a first-order estimate when CO, production and dead-space fraction are stable. Not Interpret with volume status, diuretic exposure, BP, K*, and renal function.

shown for VBG PCO..
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n Sources & v2 notes: know where the branches came from

The module documents the references used for formulas, VBG limitations, DKA, CKD, toxins, sepsis, salicylates, and bicarbonate labeling.

-~

Sources & v2 notes

Merck Manual Professional — Acid-Base Disorders | Metabolic Acidosis / Metabolic Alkalosis. Compensation formulas, corrected anion gap, pH=7.10 partial bicarbonate calculation, osmolar-
gap approach, and urine chloride classification.
Acid-Base Disorders - Metabolic Acidosis - Metabolic Alkalosis

Peripheral VBG vs ABG evidence. Venous pH and bicarbonate usually track arterial values reasonably; venous PCO, has wider disagreement and should not be treated as an exact PaC0O,.
Systematic review/meta-analysis - 2024 systematic review

2024 ADA/EASD{JBDS/AACE/DTS Hyperglycemic Crises Consensus. DKA requires diabetes/hyperglycemia + ketonemia + metabolic acidosis; routine bicarbonate is not recommended and
should be considered only for severe acidosis (pH <7.0).
Consensus report

KDIGO 2024 CKD Guideline. Consider therapy to prevent clinically important acidosis (example serum bicarbonate <18 mmol/L in adults); monitor BP, potassium, fluid status, and for excessive
bicarbonate.
KDIGO guideline

Toxic alcohol review [ EXTRIP. Anion and osmolal gaps are time-dependent and neither a normal osmolal gap nor a normal anien gap alone excludes toxic alcohol poisoning.
ED toxic alcohol review - EXTRIP ethylene glycol recommendations

UK Kidney Association — Acute Hyperkalaemia. Sodium bicarbonate is not a reliable stand-alone acute potassium-lowering treatment; its role is contextual, especially when metabolic acidosis is
present.
Guideline

Surviving Sepsis Campaign 2021 + BICARICU-2 (JAMA 2025). Sepsis-specific bicarbonate guidance and the newer severe-acidemia/AKI randomized evidence used in the treatment branch.
SSC guideline - BICARICU-2

American College of Medical Toxicology — Salicylate toxicity. Urine alkalinization strategy, monitoring priorities, and dialysis/escalation considerations.
ACMT guidance

DailyMed — Sodium Bicarbonate Injection. 8.4% sodium bicarbonate contains T mEg/mL.
Current label

Version 2 - Light interface - Adds ABG/VBG distinction, chemistry-only mode, osmolal gap, ketone/flactate signals, hyperkalemia integration, optional ventilator cross-check, and emergency view. Adult decision
support only; verify medication preparation and disposition against local policy.
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Reference families

Merck, systematic VBG evidence, DKA
consensus, KDIGO, toxicology/EXTRIP, UK
Kidney, SSC/BICARICU-2, ACMT, and
DailyMed.

Why this matters

The calculator combines diagnostic math
with context-specific treatment language;
source review helps distinguish the two.

Local verification still applies

Adult decision support only; medication
preparation and disposition still require
active local policy and pharmacist
verification.



Acid-Base: complete workflow

Use the calculator to structure the interpretation—not to replace the missing physiology.

1 2 3 4 5
Choose mode Enter data Set context Interpret Act & verify
ABG vs VBG vs chemistry- Gas, chemistry, DKA, sepsis, toxins, CKD, Primary pattern - Use guarded correction
only discriminator tests, NAGMA, alkalosis compensation = gaps - tools; confirm patient,
ventilation warnings source, and policy

Key guardrail: chemistry-only data can characterize the metabolic component, but cannot
establish pH, respiratory compensation, or a safe pH-targeted bicarbonate rescue dose.

zsurx.com ¢ Acid-Base Correction Calculator « ZSURx v1.2.1



Anticoagulation Workflow Tool

Comprehensive ZSURXx Tutorial

Train coworkers on IV heparin initiation and adjustment, protamine support, warfarin INR management, weekly regimen
planning, transitions, and source-discrepancy safeguards.



ANTICOAGULATION WORKFLOW e TUTORIAL

Open the tool and choose the correct workflow tab

. . .
Zuni Anticoagulation Workflow Tool | (F——
Offline, single-file workflow aid built from the uploaded heparin calculator, ZUNI AntiCOAG job aid, and 2025 adult heparin protocol.
Heparin Warfarin / INR Transitions & Reference Source Checks
1. Heparin start Safety / setup checklist
Indication / protocol Actual body weight Heparin concentration BEFORE INITIATION
I o kg kg | 50 CrEEAFL [ Baseline PT, INR, PTT, CBC, and serl.m_1 creatinine obtained within 24 hours
(pharmacist may order baseline labs if not already done).
Initial bolus Adjustment rounding preference [C] IM injections and prophylactic anticoagulation discontinued.
[C] Aspirin doses >162 mg discontinued.
Give protocol bolus v Nearest 50 units/hr v

STOP / VERIFY BEFORE STARTING

Rounding discrepancy in the source protocol: the general dosing section says nearest 100 units/hr, while the adjustment tPA for ischemic stroke within the last 24 hours.

nomegrams specify nearest 50 units. Select the local practice above; the chosen rule is shown in the output.

O O

Epidural catheter present.

Platelets <50,000 or baseline PTT =79 sec.
CALCULATED INITIATION

Suspected/proven DIC, TTF, or HIT.

DOSING WEIGHT INITIAL BOLUS
Mo exclusion box is marked.

p—

Enter weight S
&2 MONITORING

CBC daily or every other day while on heparin.
INITIAL INFUSION PUMP RATE

Platelets: if | by 50% from baseline or 100,000, notify physician for possible HIT.

— 25,000 units / 500 mL = 50 units/mL

Hemoglobin: if : by 2 g/dL, notify physician.

Signs of bleeding: notify physician.

After temporary break, protocol says restart at the rate that previously achieved target

2.PTT adjustment o

Current PTT Current infusion rate Consecutive therapeutic PTTs

EHR copy block

sec sec | units/hr units/hr 0 w

HEPARIN (LOW INTENSITY) — MI

Enter PTT, current infusion rate, and dosing weight Rounding selected: nearest 50 units/hr.

The protocol action will appear here.

3. Protamine reversal helper gpv heparin pote

ZSURx e Anticoagulation Workflow Tool e V1.2.1 training tutorial 2

Four major areas

Heparin, Warfarin/INR, Transitions &
Reference, and Source Checks are
separate workflows.

Heparin starts active

The default tab supports infusion
initiation, PTT adjustment, reversal,
checklist, and EHR copy block.

Reset is patient-specific

Reset patient data clears entries but
preserves non-patient preferences
such as rounding settings.

Use the right branch

Do not use heparin PTT logic for
warfarin INR management or vice
versa.



ANTICOAGULATION WORKFLOW e TUTORIAL

Heparin start: low-intensity protocols use actual weight by default

. . .
Zuni Anticoagulation Workflow Tool | (F——
Offline, single-file workflow aid built from the uploaded heparin calculator, ZUNI AntiCOAG job aid, and 2025 adult heparin protocol.
Heparin Warfarin / INR Transitions & Reference Source Checks
1. Heparin start Safety / setup checklist
Indication / protocol Actual body weight Heparin concentration BEFORE INITIATION
I o { 80 - kg | 50 CrEEAFL [ Baseline PT, INR, PTT, CBC, and serum creatinine obtained within 24 hours
i (pharmacist may order baseline labs if not already done).
Initial bolus Adjustment rounding preference [C] IM injections and prophylactic anticoagulation discontinued.
[C] Aspirin doses >162 mg discontinued.
Give protocol bolus v Nearest 50 units/hr v

STOP / VERIFY BEFORE STARTING

Rounding discrepancy in the source protocol: the general dosing section says nearest 100 units/hr, while the adjustment tPA for ischemic stroke within the last 24 hours.

nomegrams specify nearest 50 units. Select the local practice above; the chosen rule is shown in the output.

O O

Epidural catheter present.

Platelets <50,000 or baseline PTT =79 sec.
CALCULATED INITIATION

Suspected/proven DIC, TTF, or HIT.

DOSING WEIGHT INITIAL BOLUS
80.0 kg 4.000 units [ Mo exclusion box is marked.

- .
Actual body weight 80.0 mL at 50 units/mL

MONITORING

DAL NS TON e s = CBC daily or every other day while on heparin.
960 units/hr 19.2 mL/hr » Platelets: if | by 50% from baseline or <100,000, notify physician for possible HIT.
Protocol calculation after maximum-rate cap; adjustment 25,000 units / 500 mL = 50 units/mL = Hemoglobin: if : by 2 g/dL, notify physician.

rounding is handled separately

Signs of bleeding: notify physician.

After temporary break, protocol says restart at the rate that previously achieved target
aPTT.

| 2.PTT adjustment

Current PTT Current infusion rate Consecutive therapeutic PTTs EHR copy hloélc.

sec sec | units/hr units/hr | 0 v
HEPARIN (LOW INTENSITY) — MI

Actual body weight: 80.9 kg.

Initial: 4,800 units; infusion 968 units/hr (19.2 mL/hr).
Rounding selected: nearest 58 units/hr.

Enter PTT, current infusion rate, and dosing weight

The protocol action will appear here.
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Choose indication/protocol

The indication determines the low- vs
moderate-intensity pathway and
target PTT range.

Enter actual body weight

For low-intensity protocols the
calculated initiation uses the actual
body weight entered.

Output is order-ready
arithmetic

The calculator displays dosing weight,
bolus, units/hr, and mL/hr using 50
units/mL.

Bolus can be suppressed

When clinically required, select No
initial bolus rather than editing the
calculated rate manually.



ANTICOAGULATION WORKFLOW e TUTORIAL

Moderate intensity: adjusted dosin

Zuni Anticoagulation Workflow Tool

Offline, single-file workflow aid built from the uploaded heparin calculator, ZUNI AntiCOAG job aid, and 2025 adult heparin protocol.

Heparin Warfarin / INR Transitions & Reference Source Checks

1. Heparin start

Indication / protocol Actual body weight

PE A4 110 kg | 50

Use actual weight for dosing? Adjusted dosing weight

ht may be required

Print Reset patient data

Safety / setup checklist

Heparin concentration

units/mL

No — ABW is =30% over IBW; enter adjusted dosingws [ 92

t]kg

The protocol says to use adjusted body weight for moderate-intensity dosing when actual body weight is >30% above ideal
body weight, but the uploaded protocol does not provide the IBW/adjusted-weight formula. This tool therefore requires the

dosing weight to be entered when that condition applies.

Initial bolus Adjustment rounding preference

Give protocol bolus S Nearest 50 units/hr

Rounding discrepancy in the source protocol: the general dosing section says nearest 100 units/hr, while the adjustment
nomograms specify nearest 50 units. Select the local practice above; the chosen rule is shown in the output.

CALCULATED INITIATION

DOSING WEIGHT INITIAL BOLUS

92.0 kg 7,360 units

Entered adjusted dosing weight 147.2 mL at 50 units/mL

INITIAL INFUSION PUMP RATE

1,656 units/hr 33.1 mL/hr
Protocol calculation after maximum-rate cap; adjustment
rounding is handled separately

Current PTT Current infusion rate
ser sec | unitsthr units/hr n
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25,000 units / 500 mL = 50 units/mL

Target 45-90 sec

Consecutive therapeutic PTTs

BEFORE INITIATION

[ Baseline PT, INR, PTT, CBC, and serum creatinine obtained within 24 hours
(pharmacist may order baseline labs if not already done).

[C] IM injections and prophylactic anticoagulation discontinued.

[C] Aspirin doses >162 mg discontinued.

STOP / VERIFY BEFORE STARTING

tPA for ischemic stroke within the last 24 hours.

O O

Epidural catheter present.

Platelets <50,000 or baseline PTT =79 sec.

Suspected/proven DIC, TTF, or HIT.

Mo exclusion box is marked.

p—

MONITORING
= CBC daily or every other day while on heparin.

» Platelets: if | by 50% from baseline or <100,000, notify physician for possible HIT.

Hemoglobin: if : by 2 g/dL, notify physician.

Signs of bleeding: notify physician.

After temporary break, protocol says restart at the rate that previously achieved target
aPTT.

EHR copy block

HEPARIN (MODERATE INTENSITY) — PE

Actual body weight: 118.8 kg; dosing weight: 92.8 kg.
Initial: 7,360 units: infusion 1,656 units/hr (33.1 mL/hr}.
Rounding selected: nearest 58 units/hr.

Moderate intensity shown

PE is rendered here as a moderate-
intensity example with target 45-90
sec.

Adjusted weight is entered
manually

When ABW is >30% over IBW, the
protocol says to use adjusted dosing

weight but does not define the
formula. The tool therefore requires

Rounding discrepancy is
exposed

The general dosing section and
adjustment tables differ; the tool

shows a selectable rounding
preference instead of silently

EHR note updates live

The copy block records protocol
intensity, dosing weight, bolus, rate,
and rounding selection.



ANTICOAGULATION WORKFLOW e TUTORIAL

PTT adjustment: use the current PTT and current infusion rate

Zuni Anticoagulation Workflow Tool

Offline, single-file workflow aid built from the uploaded heparin calculator; ZUNI AntiCOAG job aid, and 2025 adult heparin protocol.

Heparin Warfarin / INR Transitions & Reference

1. Heparin start
Indication / protocol Actual body weight

PE v 110

Use actual weight for dosing?

Mo — ABW is >30% over IBW; enter adjusted dosing wi v 92

kg

Source Checks

Safety / setup checklist

Heparin concentration

50 unitsfmL

Adjusted dosing weight

kg

The protocol says to use adjusted body weight for moderate-intensity dosing when actual body weight is =30% above ideal
body weight, but the uploaded protecel does not provide the IBW/adjusted-weight formula. This tool therefore requires the

dosing weight to be entered when that condition applies.
Initial bolus

Give protocol bolus v

Adjustment rounding preference

Mearest 50 units/hr v

Rounding discrepancy in the source protocol: the general dosing section says nearest 100 units/hr, while the adjustment
nomeograms specify nearest 50 units. Select the local practice above; the chosen rule is shown in the output.

CALCULATED INITIATION

DOSING WEIGHT

92.0 kg

Entered adjusted dosing weight

INITIAL INFUSION PUMP RATE

1,656 units/hr

Protocol calculation after maximum-rate cap; adjustment
rounding is handled separately

2, F‘l"l'adju_stment
Current PTT Current infusion rate
38 sec ( 1500
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INITIAL BOLUS

7,360 units

147.2 mL at 30 units/mL

5

33.1 mL/hr

25,000 units / 500 mL = 50 units/mL

Target 45-90 sec

Consecutive therapeutic PTTs

= 1 units/hr 0 -

Print Reset patient data

BEFORE INITIATION

[T Baseline PT, INR, PTT, CBC, and serum creatinine obtained within 24 hours
(pharmacist may order baseline labs if not already done).

[T] IM injections and prophylactic anticoagulation discontinued.

| Aspirin doses >162 mqg discontinued.

STOP / VERIFY BEFORE STARTING

| tPA for ischemic stroke within the last 24 hours.

Epidural catheter present.

| Platelets <50,000 or baseline PTT =79 sec.

| Suspected/proven DIC, TTP, or HIT.

No exclusion box is marked.

p—

MONITORING
e (CBC daily or every other day while on heparin.
* Platelets: if | by 50% from baseline or 100,000, notify physician for possible HIT.

Hemoglobin: if 1 by 2 g/dL, notify physician.

Signs of bleeding: notify physician.

aPTT.

EHR copy block

HEPARIN (MODERATE INTENSITY) — PE

Actual body weight: 118.8 kg; dosing weight: 92.8 kg.

Initial: 7,366 units; infusion 1,656 units/hr (33.1 mL/hr).

PTT 38 sec; current infusion 1500 units/hr. PTT <48 sec | Bolus: 7,360
units IVP {max 18,0088 units). | Hold: no hold. | Rate change: +4
units/kg/hr = +368 units/hr raw. | Mew infusion: 1,850 units/hr (37.8

mlthr) roundad ta nosrcart EA_unitethe | Mot DTT: & houee | T +hic

Copy heparin note

After temporary break, protocol says restart at the rate that previously achieved target

P

Enter current PTT

The adjustment table changes with
low- vs moderate-intensity protocol.

Enter current rate

The recommendation is a change from
the current units/hr, not a new start
calculation.

Therapeutic count matters

Consecutive therapeutic PTTs affect
monitoring frequency and
documentation.

Round visibly

The selected nearest-50 or
nearest-100 rule affects the adjusted
rate and remains visible in the note.



ANTICOAGULATION WORKFLOW e TUTORIAL

Very high PTT: the tool supports the hold-and-repeat branch

Heparin Warfarin / INR Transitions & Reference Source Checks

1. Heparin start

Indication / protocol Actual body weight Heparin concentration

PE ~ 110 kg | 50 units/mL

Use actual weight for dosing? Adjusted dosing weight

Mo — ABW is =30% over IBW; enter adjusted dosing wi v 92 kg
The protocol says to use adjusted body weight for moderate-intensity dosing when actual body weight is =30% above ideal
body weight, but the uploaded protocel does not provide the IBW/adjusted-weight formula. This tool therefore requires the
dosing weight to be entered when that condition applies.
Initial bolus Adjustment rounding preference
Give protocol bolus o Nearest 50 units/hr ~

Rounding discrepancy in the source protocol: the general dosing section says nearest 100 units/hr, while the adjustment
nomograms specify nearest 50 units. Select the local practice above; the chosen rule is shown in the output.

CALCULATED INITIATION

DOSING WEIGHT INITIAL BOLUS

92.0 kg 7,360 units

Entered adjusted dosing weight 147.2 mL at 30 units/mL

INITIAL INFUSION PUMP RATE

1,656 units/hr 33.1 mL/hr
Protocol calculation after maximum-rate cap; adjustment 25,000 units / 500 mL = 50 units/mL
rounding is handled separately

2.PTT adjustment
Current PTT Current infusion rate Consecutive therapeutic PTTs
128 sec | 1500 units/hr 0 ~

STAT repeat PTT after 60-minute hold

A
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Safety / setup checklist

BEFORE INITIATION

| Baseline PT, INR, PTT, CBC, and serum creatinine obtained within 24 hours
(pharmacist may order baseline labs if not already done).

| IM injections and prophylactic anticoagulation discontinued.

O

| Aspirin doses =162 mg discontinued.

STOP / VERIFY BEFORE STARTING

[_| tPA for ischemic stroke within the last 24 hours.
@)

Epidural catheter present.

Platelets <50,000 or baseline PTT =79 sec.

O

| Suspected/proven DIC, TTP, or HIT.

[ No exclusion box is marked.

MONITORING

CBC daily or every other day while on heparin.

Platelets: if | by 50% from baseline or 100,000, notify physician for possible HIT.

Hemoglobin: if ¢ by 2 g/dL, notify physician.

Signs of bleeding: notify physician.

After temporary break, protocol says restart at the rate that previously achieved target
aPTT.

EHR copy block

HEPARIN (MODERATE INTENSITY) — PE

Actual body weight: 118.8 kg; dosing weight: 92.8 kg.

Initial: 7,360 units; infusion 1,656 units/hr (33.1 mL/hr}.

PTT 128 sec; current infusion 1588 units/hr. PTT =185 sec | Hold
infusion 68 minutes, verify pump setting and dosing accuracy, then draw
a STAT PTT. | Repeat PTT <989 sec: decrease by 3 units/kg/hr (276

A1 988 undte the (94 A ml fhe) e

tmide dhe em shanaal | Mau dnd

Copy heparin note

Mo patient identifiers are requested or saved. Only non-patient settings {rounding
choice and warfarin tablet strengths) can persist locally in this browser.

Initial high PTT triggers a
branch

For very high values, the protocol can
require holding the infusion and
obtaining a STAT repeat PTT.

Repeat PTT is entered
separately

Do not replace the original PTT; enter
the post-hold repeat in the dedicated
field.

Action updates after repeat

The recommendation recalculates
from the repeat value and current-
rate context.

Timing is clinical context

The calculator helps apply the table; it
does not verify that the hold and
repeat draw happened correctly.
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Protamine helper: estimate reversal from recent infusion and bolus exposure

Safety / setup checklist

Rounding discrepancy in the source protocol: the general dosing section says nearest 100 units/hr, while the adjustment H
l g Ry k d g Y ! BEFORE INITIATION |nfUS|0n Component

Give protocol bolus v Nearest 50 units/hr

nomeograms specify nearest 50 units. Select the local practice above; the chosen rule is shown in the output.
[C| Baseline PT, INR, PTT, CBC, and serum creatinine obtained within 24 hours
CALCULATED INITIATION (pharmacist may order baseline labs if not already done).

Enter the infusion rate and hours to
include; the helper estimates units of

DOSING WEIGHT INITIAL BOLUS

92.0 kg 7,360 units

Entered adjusted dosing weight 147.2 mL at 50 units/mL

INITIAL INFUSION PUMP RATE

1,656 units/hr 33.1 mL/hr

Protocol calculation after maximum-rate cap; adjustment 25,000 units / 500 mL = 50 units/mL

rounding is handled separately

2.PTT adju_stment
Current PTT Current infusion rate Consecutive therapeutic PTTs
128 sec 1500 units/hr 4]

STAT repeat PTT after 60-minute hold

88

C .
Enter only after the protocol-directed hold and repeat draw.

PTT >105 sec

Repeat PTT <99 sec: decrease by 3 units/kg/hr (276 units/hr raw change).
New infusion: 1,200 units/hr (24.0 mL/hr). Repeat PTT in 6 hours.

Hold infusion 60 minutes, verify pump setting and dosing accuracy, then draw a STAT PTT.

3. Protamine reversal helper

Heparin infusion rate Hours of infusion to include Bolus reversal timing (optienal)

1500 unitsthr | 3 hr | 30-60 min since bolus

Heparin bolus received

[5000 = 1 units

ZSURx e Anticoagulation Workflow Tool e V1.2.1 training tutorial 7

[T] IM injections and prophylactic anticoagulation discontinued.

[_| Aspirin doses >162 mqg discontinued.

STOP / VERIFY BEFORE STARTING

tPA for ischemic stroke within the last 24 hours.

O d

Epidural catheter present.

Platelets <50,000 or baseline PTT =79 sec.

Suspected/proven DIC, TTP, or HIT.

No exclusion box is marked.

—

MONITORING

CBC daily or every other day while on heparin.

Platelets: if | by 50% from baseline or 100,000, notify physician for possible HIT.

Hemoglobin: if | by 2 g/dL, notify physician.

signs of bleeding: notify physician.

After temporary break, protocol says restart at the rate that previously achieved target
aPTT.

EHR copy block

HEPARIN (MODERATE INTENSITY) — PE

Actual body weight: 118.8 kg; dosing weight: 92.8 kg.

Initial: 7,360 units; infusion 1,656 units/hr (33.1 mi/hr}.

PTT 128 sec; current infusion 1508 units/hr. PTT =185 sec | Hold
infusion 68 minutes, verify pump setting and dosing accuracy, then draw
a STAT PTT. | Repeat PTT <99 sec: decrease by 3 units/kg/hr (276

tnditedhe em shaenal L Mag dnfardans 1 900 andite the (94 0 ml fhed &

Copy heparin note

No patient identifiers are requested or saved. Only non-patient settings (rounding
choice and warfarin tablet strengths) can persist locally in this browser.

o —

heparin exposure from the recent
infusion.

Optional bolus component

If a bolus was given, select timing and
enter bolus units so the estimate
reflects residual bolus effect.

Dose support, not autonomy

Protamine decisions still require
bleeding severity, time since heparin,
risk of over-reversal, and local policy.

Document the assumption

The output should be interpreted with
the exact hours and bolus timing used
in the calculation.
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Use the safety checklist before initiation and copy block after calculation

Give protocol bolus v Nearest 50 units/hr ol
Safety / setup checklist

Rounding discrepancy in the source protocol: the general dosing section says nearest 100 units/hr, while the adjustment H 3
nomeograms specify nearest 50 units. Select the local practice above; the chosen rule is shown in the output. BEFORE INITIATION Inltlatlon CheCkS
[C| Baseline PT, INR, PTT, CBC, and serum creatinine obtained within 24 hours Baseline |abs and contraindicat‘ion-
CALCULATED INITIATION (pharmacist may order baseline labs if not already done).

] IM injections and prophylactic anticoagulation discontinued. type CheCkIISt items are VISIble be5|de

DOSING WEIGHT INITIAL BOLUS H

. ] Aspirin doses =162 mg discontinued. the dOSIng pane'-
92.0 kg 7,360 units
Entered adjusted dosing weight 147.2 mL at 50 units/mL STOP / VERIFY BEFORE STARTING

| tPA for ischemic stroke within the last 24 hours.

O d

INITIAL INFUSION PUMP RATE Epidural catheter present.
1,656 units/hr 33.1 mL/hr Platelets <50,000 or baseline PTT >79 sec. o
Protocol calculation after maximum-rate cap; adjustment 25,000 units / 500 mL = 50 units/mL = Marked eXC|USIOnS warn

Suspected/proven DIC, TTP, or HIT.

rounding is handled separately

loudly

One or more protocol exclusion/extreme-caution items are marked — do not initiate

until addressed per protocol. . .
2. PTT adjustment Checking tPA, epidural, severe
MONITORING thrombocytopenia/baseline PTT,
Current PTT Current infusion rate Consecutive therapeutic PTTs = CBC daily or every other day while on heparin. DIC/TTP/HIT etc. Changes the banner
128 sec | 1500 units/hr a - ® Platelets: if | by 50% from baseline or <100,000, notify physician for possible HIT. to an error.
* Hemoglobin: if : by 2 g/dL, notify physician.
STAT repeat PTT after 60-minute hold = Signs of bleeding: notify physician.
as . = After temporary break, protocol says restart at the rate that previously achieved target EHR co py bIOCk
Enter only after the protocol-directed hold and repeat draw. aPTT.

The live note summarizes intensity,

rotocol, weight, bolus, infusion,
PTT >105 sec EHR copy block P g
copy block mL/hr, PTT adjustment, and safety
Hold infusion 60 minutes, verify pump setting and dosing accuracy, then draw a STAT PTT.

flags.

Repeat PTT <99 sec: decrease by 3 units/kg/hr (276 units/hr raw change). HEPARIN (MODERATE INTENSITY) — PE

New infusion: 1,200 units/hr (24.0 mL/hr). Repeat PTT in 6 hours. Actual body weight: 118.8 kg; dosing weight: 92.8 kg.
Initial: 7,360 units; infusion 1,656 units/hr (33.1 mL/hr).
PTT 128 sec; current infusion 1588 units/hr. PTT =185 sec | Hold
infusion 68 minutes, verify pump setting and dosing accuracy, then draw

a STAT PTT. Repeat PTT <99 sec: decrease by 3 units/kg/hr (276
3. Protamine reversal helper nnite the r-u.llrh-\fﬂn\ I Mo dnfurian: 1 288 \y:ni'f-r ihe m? . mi fhet ks Do nOt use copy bIOCk

blindly

) ) Confirm the checklist, dose, and
No patient identifiers are requested or saved. Only non-patient settings (rounding .
choice and warfarin tablet strengths) can persist locally in this browser. protocol before copying to the EHR.

Heparin infusion rate Hours of infusion to include Bolus reversal timing (optienal) Copy heparin note

1500 unitsthr | 3 hr | 30-60 min since bolus e
Heparin bolus received

5000 units

ZSURx e Anticoagulation Workflow Tool e V1.2.1 training tutorial 8
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Warfarin / INR: start with the tar

Zuni Anticoagulation Workflow Tool

Offline, single-file workflow aid built from the uploaded heparin calculator, ZUNI AntiCOAG job aid, and 2025 adult heparin protocol.

Heparin Warfarin / INR Transitions & Reference Source Checks

e and current INR

Print Reset patient data

Therapeutic range Current INR Active bleeding?
2.0-3.0 (target 2.5; most indice v { 1.7 s J No

Relevant trend Previously stable >3 months?
Low on 2+ occasions b No / unknown
Low INR

Increase weekly dose by 5-15% (ideally 5-10%). If stable >3 months, source says consider no change and
repeat in 7 days.

Repeat INR: 7-14 days.
Job-aid dose-change range: 5-15%.

2. Weekly dose change

Current weekly dose Direction Percent change
WEEKLY MG CHANGE NEW WEEKLY DOSE

Current weekly dose = selected % —

3. Weekly regimen planner

Target weekly dose Tablet strength A Tablet strength B (optional)
mg mg  Auto-select i None
[ TP PRGSPY PN | SO S T S VA RS YRy [ S St
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WARFARIN — therapeutic INR range 2.0-3.8

INR: 1.7. Low INR | Increase weekly dose by 5-15% (ideally 5-10%). If
stable =3 menths, source says consider no change and repeat in 7 days. |
Repeat INR: 7-14 days. | Job-aid dose-change range: 5-15%.

Copy warfarin note

P
Quick job-aid table

INR EXTRA/HOLD  WEEKLY DOSE REPEAT INR
s1.5 Extra x1 1 10-25% 7 days
1.51-1.79 = t 5-15% (preferably 5- 7-14 days
10%)
1.80-1.99 — No change unless low 7-14 days
2+; if changing 1 5-15%
2.00-3.00 = NO CHANGE 2-4 weeks; then up to
& weeks after 3+ in-
range
3.01-3.20 =3 No change unless high 7-14 days
2+; if changing | 5-15%
3.21-3.59 — | 5-15% 7-14 days
3.60-4.00 Hold 0-1 1 10-15% 7 days
4.01-5.99 Hold 0-2 | 10-25% 7 days; then weekly

until stable x2 weeks

>6 or active See — —
bleeding guidelines

Select therapeutic range

Choose 2.0-3.0 or 2.5-3.5 before
interpreting the INR.

Enter active bleeding status

Active bleeding overrides routine
dose-adjustment logic and points
toward guideline management.

Trend and stability modify
language
Low/high on repeated occasions and

stability >3 months affect whether no-
change can be considered.

Recommendation is job-aid
based
The displayed action comes from the

ZUNI AntiCOAG job aid logic in the
toor:
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Weekly dose change: convert the INR recommendation into a new weekl

Zuni Anticoagulation Workflow Tool

Print Reset patient data
Offline, single-file workflow aid built from the uploaded heparin calculator, ZUNI AntiCOAG job aid, and 2025 adult heparin protocol. Enter cu rrent WGEkly dose
Heparin Warfarin / INR Transitions & Reference Source Checks Use the paﬁent’s total Weekly
warfarin dose, not a single daily dose.
1. INR management Warfarin EHR copy block
Therapeutic range Current INR Active bleeding? .
WARFARIN — therapeutic INR range 2.0-3.8
. g INR: 1.7. Low INR | Increase weekly dose by 5-15% (ideally 5-10%). If
2.0-3.0 (target 2.5; most indicz LT Mo o stable =3 menths, source says consider no change and repeat in 7 days. |
i Repeat INR: 7-14 days. | Job-aid dose-change range: 5-15%.
Relevant trend Previously stable >3 months? Current weekly dose: 35 mg. Planned increase: 18%. New weekly dose: o .
38.50 ng. Choose direction and
Low on 2+ occasions w No / unknown W Doaniman nlannar +araat: 30 BEQ mabeank. cohadnla +ataT: 30 A8 ma
; percent
Copy warfarin note
Low INR Select increase/decrease and the

Increase weekly dose by 5-15% (ideally 5-10%). If stable >3 months, source says consider no change and chosen percent range from the job-aid

Quick job-aid table

repeat in 7 days. recommendation.
Repeat INR: 7-14 days. INR EXTRA/HOLD  WEEKLY DOSE REPEAT INR
Job-aid dose-change range: 5-15%.
s1.5 Extra x1 1 10-25% 7 days
1.51-1.79 = t 5-15% (preferably 5- 7-14 days Result becomes planner
2. Weekly dose change 10%) t t
1.80-1.99 — No change unless low 7-14 days arge
Current weekly dose Direction Percent change 2+; if changing 1 5-15%

The new weekly dose is the target the
35 mg m Decrease 10% V. 2.00-3.00 —_ NO CHANGE 2-4 weeks; then up to weekly regimen planner will attempt
6 weeks after 3+ in- to operationalize

WEEKLY MG CHANGE NEW WEEKLY DOSE fEnge
+3.50 mg 38.50 mg 3.01-3.20 — No change unless high ~ 7-14 days
Current weekly dose = selected % Estimated average 5.50 mg/day 2+; if changing | 5-15%
3.21-3.59 — | 5-15% 7-14 days Clinical judgment still
3. Weekly regimen planner 3.60-4.00 Hold 0-1 1 10-15% 7 days required
Target weekly dose Tablet strength A Tablet strength B (optional) S03=029 Hold:0=2 FIR=25% 7 days; thienweekly The JOb aid prOVideS arange; the

until stable x2 weeks ..
chosen percentage should fit risk,

trend; indication, and TolloW=Up

38.5 m 5m N im i
¢ 9 g >6 or active See — —

bleeding guidelines .
WIS B e NG S B Sl R ability.
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dose usable for a patient

_ : Warfarin EHR copy block
2. Weekly dose change

WARFARIN — therapeutic INR range 2.0-3.0
INR: 1.7. Low INR | Increase weekly dose by 5-15% (ideally 5-10%). If
stable =3 months, source says consider no change and repeat in 7 days. |

Weekly regimen planner: make the new weekl

Smart regimen

Current weekly dose Direction

Percent change

Jos . The optimizer tries to build a simple

WEEKLY MG CHANGE

+3.50 mg

Current weekly dose = selected %

MNEW WEEKLY DOSE

38.50 mg

Target weekly dose Tablet strength A

Estimated average 5.50 mg/day

Tablet strength B (optional)

Repeat INR: 7-14 days.
Current weekly dose: 35 mg. Planned increase: 18%. MNew weekly dose:

38.50 mg.

Daniman nlannar +orant .

Copy warfarin note

3. Weekly regimen planner Quick job-aid table
INR

EXTRA/HOLD

30 E@ madeank.

WEEKLY DOSE

rrhadnla +atal: 30 EA ma

| Job-aid dose-change range: 5-15%.

i

REPEAT INR

practical schedule using whole tablets
when possible.

Auto-pick strengths

The tool can select practical tablet

=1.5 Extra x1 1 10-25% 7 days
38.5 mg  2.5mg ~ v strengths from the target dose, or you
151823 - ;;@;;S%W'Eferab’y a0 can choose strengths manually.
Smart regimen — automatically build the simplest practical schedule
1.80-1.99 = No change unless low 7-14 days
Auto-plck strengths — choose practical A/B tablet strengths from the target dose Re-optimize regimen 2+; if changing 1 5-15%
2.00-3.00 — NO CHANGE 2-4 weeks; then up to
Suggested regimen: 5.50 mg (1 x 2.50 mg + 1 x 3 mg) every day. 6 weeks after 3+ in-
38.50 mg/week vs 38.50 mg target (+0.00 mg). Auto-selected 2.50 mg as tablet A and 3 mg as tablet B, A positive warfarin dose is range ChECk WeEkIy tOtaI
scheduled every day. Target was entered manually, so the optimizer prioritized the closest weekly total, Uses whole tablets only.
3.01-3.20 = No change unless high  7-14 days The table reports total weekly dose
DAY A TABLETS (2.5 MG) B TABLETS (3 MG) DAILY DOSE 2+ Ichanging 4 5-15% and difference vs target, so you can
pr— 1 1 — 3.21-3.59 et L 5-15% 7-14 days judge accuracy and practicality.
3.60-4.00 Hold 0-1 1 10-15% 7 days
Ty 1 1 550mg 4.01-5.99 Hold 0-2 | 10-25% 7 days; then weekly
until stable x2 weeks
Wednesday 1 1 5.50 mg
>6 or active  See —_ — ° o
R g Patient-friendly may beat
Thursday 1 1 5.50 mg t
exac
Friday 1 1 =g The optimizer can favor a simpler
schedule within acceptable range
Saturday 1 1 5.50 mg P i 8
rather than a mathematically exact
Cundau & ‘i but confusing regimen.
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SIG and patient instructions translate the table into usable lan

Suggested regimen: 5.50 mg (1 * 2.50 mg + 1 * 3 mg) every day.

38.50 mg/week vs 38.50 mg target (+0.00 mg). Auto-selected 2.50 mg as tablet A and 3 mg as tablet B. A positive warfarin dose is w.ﬂ!ﬂll EH‘ mwhh‘k
scheduled every day. Target was entered manually, so the optimizer prioritized the closest weekly total, Uses whole tablets only. L i

Suggested SIG

WARFARIN — therapeutic INR range 2.0-3.0

DAY ATARLEIS(RAME) S TARLETS (BS) DAY Y.DOSE INR: 1.7. Low INR | Increase weekly dose by 5-15% (ideally 5-10%). If
Monda 550m stable =3 months, source says consider no change and repeat in 7 days. | The generated SIG reflects the Weekly
Y 1 1 . 9 Repeat INR: 7-14 days. | Job-aid dose-change range: 5-15%. schedule, tablet strengths and dose
Current weekly dose: 35 mg. Planned increase: 18%. MNew weekly dose: ! !
Tuesday 1 1 5.50 mg 38.58 mg. I pattern.
Daniman nlannar tarant: 30 E@A mabennk. rohadola +a+aT: 30 Ea mn e
Thursday 1 1 5.50 mg
Quick job-aid table . . .
_ Patient instructions
Friday 1 1 5.50 mg INR EXTRA/HOLD ~ WEEKLY DOSE REPEAT INR
The patient-friendly block restates the
=1.5 Extra x1 t 10-25% 7 days . B} .
saturday 1 1 5.50 mg regimen in plain language.
1.51-1.79 — t 5-15% (preferably 5- 7-14 days
sunday ; . 5.50 mg 10%)
1.80-1.99 = No change unless low 7-14 days
TOTAL WEEKLY DOSE 38.50 MG 2+; if changing 1 5-15%
DIFFERENCE VS TAREET 000 MG 2.00-3.00 — NO CHANGE 2-4 weeks; then up to
6 weeks after 3+ in- .
Fill same daily dose Clear planner range Copy bIOCkS are edltable
3.01-3.20 — MNo change unless high 7-14 days InPUtS to care
COPY / PASTE REGIMEN INSTRUCTIONS 2+; if changing | 5-15% .
Suggested SIG Patient instructions I S — They are meant for review and
.21-3. — | 5~ & ays : -~ cioni
Take 1 tablet (2.5 mg) plus 1 tablet (3 mg) by Take 5.5 mg every day (1 2.5 mg tablet + 1 3 mg adaptahon' not automatic signing.
mouth once daily. Total daily dose: 5.5 mg. tablet). Weekly dose: 38.5 mg. 3.60-4.00 Hold 0-1 L 10-15% 7 days
4.01-5.99 Hold 0-2 | 10-25% 7 days; then weekly
until stable x2 weeks
& i

>6 or active See — — .
@ ol qidelines Verify tablets on hand

Before dispensing or counseling,
These fields mirror the tablet counts in the planner If you manually change a day or tablet strength, the 5I1G and patient . .
instructions update automatically. confirm actual available Strength(s),

label, and patient understanding.

—

Runs entirely in the browser. No network connection is reguired,
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High INR or active bleeding: route out of routine adjustment logic

Zuni Anticoagulation Workflow Tool

Print Reset patient data
Offline, single-file workflow aid built from the uploaded heparin calculator, ZUNI AntiCOAG job aid, and 2025 adult heparin protocol. Acﬁve bleeding is a SpECial
Heparin Warfarin / INR Transitions & Reference Source Checks case
Select Yes when bleeding is present;
TR mnag e ment WAHAin EHA sojy Blork the tool directs the user away from
Therapeutic range Current INR Active bleeding? routine WEEkly dOSE adJUStment'

WARFARIN — therapeutic INR range 2.0-3.8

: g - INR: 5.4. See reversal guidelines | The job aid directs to reversal
2.0-3.0 (target 2.5; most indicz {5'4 T J Yes . guidelines for INR =6.0 or active bleeding. | Repeat INR: Per reversal
guidance.
Relevant trend Previously stable >3 months? Current weekly dose: 35 mg. Planned decrease: 18%. New weekly dose: o o
31.56 ng. Hold / vitamin K / reversal
Low on 2+ occasions b No / unknown v Daniman nlannar taraas: 231 EA madeank. cchadnlo $atal: 21 08 ma

decisions

Copy warfarin note

See reversal guidelines Use guideline-based management,

The job aid directs to reversal guidelines for INR >6.0 or active bleeding. bleeding severity, INR, indication, and

Quick job-aid table

Repeat INR: Per reversal guidance. local policy.
INR EXTRA/HOLD  WEEKLY DOSE REPEAT INR
s1.5 Extra x1 1 10-25% 7 days
2. Weekly dose change P ¥
1.51-1.79 — t 5-15% (preferably 5- 7-14 days Planner is not the priority
Current weekly dose Direction Percent change 10%)
Do not generate a simple weekly-
35 mig Increase 10% - 1.80-1.99 — No change unless low 7-14 days : g p a y
2+; if changing 1 5-15% regimen change when the clinical
R GG S Y DOEE 2.00-3.00 = NO CHANGE 2-4 weeks; then up to problem is active bleeding.
-3.50 mg 31.50 mg & weeks after 3+ in-
Current weekly dose  selected % Estimated average 4.50 mg/day fEnge
3.01-3.20 =3 No change unless high 7-14 days
2+; if changing | 5-15%
3. Weekly regimen planner O
321350 — L 5-15% 7-14 days Document the escalation
Target weekly dose Tablet strength A Tablet strength B (optional) 3.60-4.00 Hold 0-1 | 10-15% 7 days The copy blOCk ShOUld reﬂect that the
315 mg  4mg v 1 mg v 4.01-5.99 Hold 0-2 | 10-25% 7 days; then weekly scenario is no Ionger routine
untrstablexa weeks outpatient INR titration.
Smart regimen — automatically build the simplest practical schedule >6 or active Sep — —
bleeding guidelines
P2 autoonick strannthe — rhnnea nractical A/R tahlat ctrannthe fram the tarnet dnce Re-nntimize renimen
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Warfarin 2.5-3.5 range: know the preserved source discrepanc

Zuni Anticoagulation Workflow Tool

Print Reset patient data
Offline, single-file workflow aid built from the uploaded heparin calculator, ZUNI AntiCOAG job aid, and 2025 adult heparin protocol. Target ra nge ChangeS the
Heparin Warfarin / INR Transitions & Reference Source Checks table
The tool switches to the 2.5-3.5 job-
TR mnag e ment WAHAin EHA sojy Blork aid logic when that range is selected.
Therapeutic range Current INR Active bleeding? .
o WARFARIN — therapeutic INR range 2.5-3.5
- . - INR: 3.55. High INR | Decrease weekly dose by 5-15% (ideally 5-18%],
2.5-3.5 (target 3.0; mechanical { 230 T J Mo . using the job-aid row labeled 3.21-3.59 for the non-overlapping portien
above target. | Repeat INR: 7-14 days. | Job-aid dose-change range: 5—
Relevant trend Previously stable >3 months? 15%. . .
Current weekly dose: 35 mg. Planned decrease: 10%. New weekly dose: Overlap IS nOt hldden
Low on 2+ occasions b No / unknown v 21_RA_mn %
. The source has rows that overlap the
Copy warfarin note d h K h |
High INR Zt.atelz t erapel{tlc rar:jgﬁ, td? toc;1
Decrease weekly dose by 5-15% (ideally 5-10%), using the job-aid row labeled 3.21-3.59 for the non- ick iob-aid tabl Isplays a ws.ar.nlng an andles the
overlapping portion above target. DOICK fait s tanie overlap epr|C|t|y.
Repeat INR: 7-14 days. INR EXTRA/HOLD  WEEKLY DOSE REPEAT INR
Job-aid dose-change range: 5-15%.
s1.5 Extra x1 1 10-25% 7 days
l The source row is labeled 3.21-3.59 and overlaps the stated therapeutic range. This tool applies it only above 3.50. 1.51-2.29 - ;[)59;; 5% (preferably s~ 7-144days Thera peutic ra nge preserved
2.30-2.49 o No change unless low 7-14 days The tool treats the stated 2.5-3.5
2. Weekly dose change 2+; if changing 1 5-15% therapeutic range as no-change
o 2.50-3.50 - NO CHANGE 4 weeks; then up to 6 through 3.50.
Current weekly dose Direction Percent change :
weeks after 3+ in-
35 mg Increase 10% v range
3.51-3.59*% = | 5-15%* 7-14 days
WEEKLY MG CHANGE NEW WEEKLY DOSE SR NGBS — -
.60-4. old 0- 110~ ays .
3.20.m0 3150 my Use Source Checks for audit
Current weekly dose = selected % Estimated average 4.50 mg/day 4.01-5.99 Hold 0-2 1 10-25% 7 days; then weekly
urtil stable X2 weeks When a recommendation looks
—— ; | >6 or active  See — — surprising, open Source Checks before
. wee regimen planner s : : .
L e hleeding guidelines assuming the calculator made an
Target weekly dose Tablet strength A Tablet strength B (optional) errofr.
31.5 ma 4 mn ~ 1 mn w

ZSURx e Anticoagulation Workflow Tool e V1.2.1 training tutorial 14



ANTICOAGULATION WORKFLOW e TUTORIAL

Transitions & Reference: use for brid

Zuni Anticoagulation Workflow Tool Print

Offline, single-file workflow aid built from the uploaded heparin calculator, ZUNI AntiCOAG job aid, and 2025 adult heparin protocol.

Reset patient data

Transitioning to heparin

Heparin Warfarin / INR Transitions & Reference Source Checks Reference list summarizes ﬁming

considerations when moving TO IV

Transitioning TO IV heparin Transitioning FROM IV heparin heparin.
» Therapeutic SQ LMWH or SQ fondaparinux — IV heparin: start IV heparin, at the = IV heparin - therapeutic SQ LMWH/fondaparinux: stop IV heparin and begin SQ agent
indication-based rate, 1-2 hours before the next LMWH/fondaparinux dose would have within 1 hour. If aPTT is not therapeutic when heparin is stopped, consult local protocol.

bBeendne:Noneparie:bolusisneeced. * IV heparin — warfarin for VTE: start warfarin on treatment day 1 or 2 and overlap until

* VTE prophylaxis regimen - therapeutic IV heparin: start therapeutic IV heparin without INR =2 on =2 measurements about 24 hours apart; overlap is usually 4-5 days. TranSiﬁoning from heparin

delay. An IV bolus/loading dose may be used if indicated. » IV heparin — warfarin for nonvalvular AF: job aid states warfarin is usually started

without bridging when immediate thromboembolic risk is not high; bridging may be Separate list summarizes timing
considered whenrisk isigh. considerations when moving FROM IV
= IV heparin — DOAC: start the DOAC when the infusion is stopped; consult local protocol if heparin.

aPTT is above target. The source notes dabigatran and edoxaban require 5 days of
parenteral anticoagulation for VTE treatment before transition.

Heparin protocol quick reference

Protocol quick reference
LOW INTENSITY MODERATE INTENSITY
The tab preserves target ranges,
bolus/rate logic, and adjustment-table

cues without requiring a patient entry.

Examples: ML, unstable angina, embolic stroke. Examples: DVT, PE, AFib, valve replacement; protocol notes PE may require a higher dose.

Initial: 60 units/kg IV bolus (max 4,000 units; no bolus for embolic stroke), then 12 units/kg/hr Initial: 80 units/kg IV bolus (max 10,000 units), then 18 units/kg/hr (max 1,800 units/hr). Use

{max 1,000 units/hr). adjusted dosing weight when actual body weight is >30% above ideal body weight.
Target PTT: 45-70 sec. Target PTT: 45-90 sec.
Runs entirely in the browser. No netwark connection is required

Reference, not patient-
specific
Use this tab for guidance and

confirmation; use the Heparin tab for
a patient-specific calculatedplan.
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ANTICOAGULATION WORKFLOW e TUTORIAL

Source Checks explains the deliberate discrepancies preserved in the build

Zuni Anticoagulation Workflow Tool Print  Reset patient data

Offline, single-file workflow aid built from the uploaded heparin calculator, ZUNI AntiCOAG job aid, and 2025 adult heparin protocol.

Heparin Warfarin / INR Transitions & Reference Source Checks

Source checks / discrepancies preserved in this build

Heparin infusion rounding: the protocol's general dosing section says to round heparin doses to the nearest 100 units/hr; while the low- and moderate-intensity adjustment tables say to
round changes to the nearest 50 units. The calculator exposes a selectable rounding rule instead of silently choosing.

Moderate PTT 100-105 sec: the 2025 PDF protocol says to decrease by 2 units/kg/hr; the uploaded Heparin Calculator spreadsheet displays a 3 units/kg/hr decrease. Automated logic in this
HTML follows the 2025 PDF protocol and displays this conflict.

Moderate PTT exactly 95 sec: the source ranges overlap (91-95 and 95-99). The tool will flag exactly 95 sec for manual verification instead of selecting one row.

Moderate dosing weight: the PDF states to use adjusted body weight when actual body weight is >30% above ideal body weight, but does not specify the formula for IBW or adjusted body
weight. This HTML does not invent one; it asks for the adjusted dosing weight when applicable.

Warfarin INR 2.5-3.5 sheet: rows labeled 3.01-3.20 and 3.21-3.59 overlap the sheet's stated therapeutic range of 2.5-3.5. The tool treats the explicitly stated therapeutic range as no-change
through INR 3.50, then uses the 3.21-3.59 row only for 3.51-3.59 and shows a warning when the 2.5-3.5 range is selected.

Source priority used: for heparin dosing/adjustment, the 2025 Adult Heparin Drip Protocol is treated as the primary source when it conflicts with the calculator spreadsheet. For warfarin, the ZUNI AntiCOAG Job Aid is
reproduced as written except for the clearly displayed overlap handling above.

Clinical workflow aid only. It does not supersede clinical judgment, an active order, current local policy, or patient-specific evaluation,

Runs entirely in the browser. No network connection is required.
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Heparin rounding
discrepancy

General dosing and adjustment tables
disagree; the tool exposes the
rounding choice.

Moderate PTT 100-105 sec

The tool follows the 2025 PDF
protocol and displays the
spreadsheet/PDF conflict.

Warfarin overlap

The 2.5-3.5 INR-range overlap is
preserved and explained.

Source priority is explicit

The tab tells users which source was
treated as primary when conflicts
occurred.



Anticoagulation Workflow — Complete

Heparin start PTT adjustment

Protocol = weight — bolus/rate = mL/hr 2 Current PTT + current rate — action
Reversal / checklist Warfarin INR

Protamine estimate + setup safeguards 4 Target range + INR + bleeding/trend context
Weekly regimen References

Dose-change math — patient-friendly schedule 6 Transitions + source-conflict checks

The safest use of the tool is to keep patient-specific calculations, protocol references, and source discrepancies visible rather than
hidden.



Vancomycin PK / AUC

Chapter 1 — Orientation + Quick New-Patient Dose

A careful walkthrough of the fast starting-dose workflow before moving into the full PK/AUC engine.

Training case: fictitious 62-year-old male e 92 kg @ 178 cm e SCr 1.10 mg/dL e critically ill

Instruction = actual interaction = rendered result



VANCOMYCIN e CHAPTER 1

Choose the workflow before entering data

z Zuni Clinical Pharmacy Toolkit
In

Vancomycin PK / AUC . H - 1
WORKSPACE X Dosing / Plzya"nst:'f.ne'ts Quick dasing, full PKfAUC workflow, level planning, notes, and intermittent HD support. i ficlant Pt m ° Qu ICk new patlent dose
i Home Minimum inputs for a fast starting load,
Clinical-use note: This is an independently rebuilt decision-support calculator. Standard-dose calculations use transparent published/population equations and patient- maintenance regimen. and first-level plan
CLINICAL TOOLS specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke = 0.005 hr™', 30-40% 8 ’ p °
high-flux removal, pre-HD level 20 mg/L); it is not claimed to reproduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017
k+ Electrolytes institutional protocol and is labeled accordingly. Verify against current institutional pelicy before patient care.
H Acid-B
2 cld-sase Quick new-patient dose Full PK / AUC workflow Intermittent high-flux HD Disclaimer & sources
Minimum inputs < load, maintenance regimen, AUC + trough t . le planner, PK-guided post-HD dosing beside the Nebraska Dosing philosophies, guideline context, and
m and next level timing ongitu nd protocol verified source links ° FU" PK / AUC WOTkﬂOW
ac Anticoag _ o Use when timing is complex, levels are available,
o Patient Parameters o PK Model & Monitoring Plan or you need patient-speciﬁc PK and regimen
cr CrCl Actual body weight b PK MODEL Population assumptions used before patient-specific levels are available Cha nges'
R Reference _ ) Clearance method VancoPK 2023: (0.75 x CrCl + 4) x 0.0¢ v
Height Ul cm
Volume of distribution VancoPK: 0.29(age) + 0.33(ABW kg) + v
1in this Sex for Cockcroft-Gault / IBW Male v . .
nation is not sent -
- : ol e Intermittent high-flux HD
Age years . . .
Separate workflow for stable intermittent high-
AUC24 target range 400 to 600 mg-h/L . .
Critically il No v flux hemodialysis.
Dosing target philosophy AUC + local trough workflow v
BMI kg B kg AdjBW kg (0.4) S Local trough target 10-15 meg/mL (non-critically ill)
Hybrid mode is the default: first favor AUC 400-600, then prefer the local steady-state trough target
when both can be achieved. Trough-prioritized mode can select a regimen outside AUC 400-600
. and will flag that conflict. . .
Renal function Disclaimer & sources
. Infusion rate preference 1000 mg/hr v
Serum.creztinine ma/dL Explains targeting philosophies, limitations, and
Recommend loading dose No » H
CrClinput Calculate Coekeroft-Gault v source material.
C-G weight strategy VancoPK-style: AjBW if BMI >25 v - - - -
Mode| ClLvanco L/hr Vd liters Half-life hr
CrCl mL/min CrCl using TBW CrCl mLfmin/1.73m? Weight used for C- opTionAL  Measured vancomycin level(s)

Chapter 1 focuses only on Quick Dose. Later chapters will teach the detailed PK/AUC and HD workflows.

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 1 e V1.2.1 training screenshots 2



VANCOMYCIN e CHAPTER 1

Quick Dose: enter the minimum patient information

Z | ZuniClinical Pharmacy Toolkit

WORKSPACE v Vancomycin PK/AUC

: 2 . : 5 2 LoCAL Reload Print
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

g Home Clinical-use note: This is an independently rebuilt decision-support calculator. Standard-dose calculations use transparent published/population equations and patient-

specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke = 0.005 hr™", 30-40%
CLINICAL TOOLS high-flux removal, pre-HD level 20 mg/L); it is not claimed to reproduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017
institutional protocol and is labeled accordingly. Verify against current institutional policy before patient care.
k+ Electrolytes

s Acid-Base Quick new-patient dose Full PK / AUC workflow Intermittent high-flux HD Disclaimer & sources

Minimurm inj oad, maintenance regimen, gets, levels, draw planner, PK-guided post-HD dosing beside the Nebraska Dosing philosophies, guideline context, and
m and next level i protocal verified source links

ac  Anticoag Quick New-Patient Vancomycin Dose Fast workflow

Uses the VancoPK 2023 population clearance/\Vd mod selectable AUC, lo rough, or hybrid targeting to give a fast

1g plan. Open the result in Full PK/AUC for detailed r patient-specifi

cr CrCl

Age 62 years Loading dose planned? Auto — load if critically il ~
R Reference

Sex Male v 09/26/2026, 08:00 AM

First vancomycin / load 126/ ! 2
S start

Actual body weight 92 Ib Now

Height 178 W cm Infusion-rate preference 1000 mg/hr v

Serum creatinine 110 mg/dL v Dosing target philosophy AUC + local trough workflo +

15-20 L (critically ill
Critically ill? Yes o Local trough target meg/mL (critically ill)

default hybrid mode keeps AUC 400-600 as the primary

ange and, when possible, prefers a regimen whose
ate trough also meets the local target. Critically ill - 15-20
/mL; non-critically ill - 10-15 mcg/mL.

Maintenance interval

preference Prefer q8h / q12h when AU+

Quick Dose will
within the 40
AUC regimen

vor the selected interval only when it can find a reg
AUC target. Otherwise it falls back to the closest overall

30 min before total dose #

Trough workflow
4

Minimum elansed fime [1 2 | half-lifa(s)
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Patient factors

Age, sex, actual weight, height, SCr, and
critical-iliness status drive the population
estimate.

Loading-dose decision

Auto uses the critical-illness flag. You can
explicitly override to Yes or No.

Start time matters

The first vancomycin/load start is used to
turn the monitoring rule into a real clock
time.

Infusion preference

Choose 1000, 750, or 500 mg/hr; the regimen
and timing outputs use that selection.



VANCOMYCIN e CHAPTER 1

Quick Dose: define how the startin

z | ZuniClinical Pharmacy Tool

Inte

Vancomycin PK / AUC

Dosing | Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

WORKSPACE v

LocAL Reload  Print

i Home Clinical-use note: This is an independently rebuilt decision-support calculator. Standard-dose calculations use transparent published/population equations and patient-
specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke = 0.005 hr™', 30-40%
high-flux removal, pre-HD level 20 mg/L); it is not claimed to reproduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017
institutional protocol and is labeled accordingly. Verify against current institutional policy before patient care.

CLINICAL TOOLS
k+ Electrolytes
Full PK / AUC workflow

AUG + trough targets, levels, draw planner,
lengitudinal graph, and EHR note

Disclaimer & sources

Dasing philosophies, guideline context, and
verified source links

Intermittent high-flux HD
PK-guided post-HD dosing beside the Nebraska
protocol

pH  Acid-Base

ac  Anticoag Quick New-Patient Vancomycin Dose Fast workflow
Uses the VancoPK 2023 population clearance/Vd model with selectable rough, or hybrid targeting to give a fast
starting plan. Open the result in Full PK/AUC for detailed r or patient-speci S
e CrCl
Age 62 years Loading dose planned? Auto — load if critically ill v
kv Reference
Sex Male v 09/26/2026, 08:00 AM
First vancomycin [ load 1281 ! =
Local session: 1 start
e Actual body weight 92 a Ib Now
Height 178 in [ Infusion-rate preference 1000 mg/hr v
Serum creatinine 110 mg/dL v Dosing target philosophy AUC + local trough workflo v
15-20 L (critically ill
Critically ill? Yes v Local trough target meg/mL (critically ill)

efault hybrid mode keeps AUC 400-600 as the primary

Xposure range and, when possible, prefers a regimen whose
st also meets the local target. Critically ill » 15-20
meg/mL; non-critically ill » 10-15 mcg/mL

Maintenance interval

preference Prefer q8h / g12h when AU v

Quick Dose wi
within the 400
AUC regimen

vor the selected interval only when it can find a reg
C target. Otherwise it falls back to the c

30 min before total dose #

Trough workflow
4

[1 “ | harf-iifets)

Minimum elansed time

ZSURx e Vancomycin PK / AUC tutorial e Chapter 1 e V1.2.1 training screenshots 4

Default: AUC + local trough

The tool keeps AUC 400-600 as the primary exposure
range and, when possible, also meets the local trough
target.

Critical illness changes the local target

In this workflow, non-critical = 10-15 mcg/mL; critically
ill = 15-20 mcg/mL.

Interval preference is conditional

g8h/g12h is preferred only when a candidate satisfies
the selected target logic; otherwise the search falls
back.

Monitoring rule

Default: draw 30 minutes before total dose #4, after at
least 1 estimated half-life.
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Quick Dose: read the starting plan as a connected recommendation

al Pharmacy Toolkit

WORKSPACE v Vancomycin PK / AUC

< g B > = 7 LOCAL Reload Print
Desing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

= Home

@) Quick Starting Plan

CLINICAL TOOLS

2250 mg IV x1 750 mg gq8h 589 mg*hr/L Sep 27, 7:30 AM
i EIeCtrOIVtes loading dose (if planned) recommended maintenance predicted AUC24 recommended pre-dose level draw
pH Acid-Base
79 10.8 hr 19.4 meg/mL
m CrCl mL/min estimated half-life predicted steady-state trough
ac  Anticoag 15-20 mcg/mL
local trough target
cr CrCl
Rx Reference AUC and local steady-state trough targets are both met.

AUC24 588 mg*hr/L; SS trough 19.4 mcg/mL within 15-20.

589 19.4 meg/mL AUC + local trough workflow

AUC24 » target 400-600 steady-state trough « target 15-20 regimen ranking philosophy

Target philosophy: AUC + local trough workflow. Predicted peak 30.4 and steady-state trough 19.4 mcg/mL. AUC and local trough targets are both p
applied within the selected targeting philosophy. Pre-dose level workflow: 30 minutes before total dose #4 with the loading dose counted as dos!
the automatic loading-dose plan.

redicted in range. The g8h/g12h workflow preference was
e #1; 2.18 half-lives will have elapsed. Critical illness triggered

Quick EHR / order text Continue the case

VANCOMYCIN QUICK START

Age: 62 yrs | Male | BW 92.0 kg | SCr 1.10 mg/dL
Estimated CrCl: 79 mL/min | t1/2 18.8 hr

Dosing philosophy: AUC + local trough workflow
Local trough target: 15-20 mcg/mL

Loading dose: 2258 mg IV x1 .
Maintenance: 750 mg IV q8h over 1.8 hr Open in Full PK/AUC
Predicted AUC24: 589 mg*hr/L | peak 30.4 | S5 trough 19.4 mcg/mL

g8h/qil2h preference applied
Pre-dose level: Sun, Sep 27, 7:30 AM (30 min before dose #4)

Use Open in Full PK/AUC to transfer the demographics, SCr, loading-dose plan, selected
maintenance regimen, and start time into the detailed workflow. You can then add measured levels,
graph the whole course, and model a dose change

Copy quick text

Load

2250 mg IV x1 was selected because
the fictitious patient is marked
critically ill.

Maintenance

750 mg g8h is the recommended
starting maintenance regimen.

Exposure

Predicted AUC24 = 589 mg*hr/L and
steady-state trough = 19.4 mcg/mL.

First level

The rule resolves to Sep 27 at 7:30
AM - 30 minutes before total dose
#4.

Do not read any one number in isolation. The green assessment panel explains whether the AUC and local trough goals agree.
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Quick Dose is the starting point — continue complex cases in Full PK/AUC

ical Pharmacy Toolki

WORKSPACE w Vancomycin PK / AUC

Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support Lo Reload Priut
Home universal
CLINICAL TOOLS
w+ Electrolytes e Results
pH  Acid-Base Dosing Information Kinetic Parameters Progress Note Equations
m . Current Workflow
S Predicted PK
Lt Loading dose 2250 mg IV x1 at Sat, Sep 26, 8:00 AM
750 mg IV q8h (infused over 1.0 hr)
o Crcl Llannadlsvel Sun, Sep 27, 7:30 AM
AUC24 589 mg*hr/L draw
Rx  Reference :
EoaK 30.3.mcg/me DD.Smg AUC + local trough workflow
philosophy
Lo session: onte . Steady-state trough 19.4 mcg/mL
e e O PK source Population estimate
Predicted level at planned draw 21.9 meg/mL
Local trough target 15-20 mcg/mL (critically ill)

Target AUC 400 to 600 mg*hi/L when MIC is assumed 1 mgjL for serious MRSA infections.

AUC and local steady-state trough targets are both met.
AUC24 589 mg*hr/L; SS trough 19.4 mcg/mL within 15-20.

589 19.4 mecg/mL AUC + local trough workflow

AUC24 « target 400-600 steady-state trough « target 15-20 regimen ranking philosophy

Next planned pre-dose level: Sun, Sep 27, 7:30 AM — 30 min hefore dose #4 (loading dose counted); 2.18 half-lives elapsed.

Model: VancoPK 2023,

| Predicted concentration-time profile « selected regimen #2

il Selected regimen graph Use #2 in draw planner
750 mg q8h selected; curve uses the entered loading/maintenance schedule and Population estimate
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Transfer, don't retype

Open in Full PK/AUC carries forward
demographics, SCr, loading-dose plan,
maintenance regimen, and timing.

Why continue?

Use the detailed workflow when actual
administration times differ, measured
levels become available, or the
regimen needs adjustment.

What comes next

Chapter 2 will start here and teach
population PK, regimen selection,
AUC/trough interpretation, and the
detailed monitoring plan.

Clinical boundary

Quick Dose is decision support. Verify
patient-specific factors, current policy,
indication, renal trajectory, and actual
administrationrhistory:



Vancomycin PK / AUC
Chapter 2 — Full PK/AUC: Initial Dosing

Continue the Chapter 1 patient from the quick starting plan into the detailed PK/AUC workflow.

Training case: fictitious 62-year-old male e 92 kg @ 178 cm o SCr 1.10 mg/dL e critically ill
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Continue the Quick Dose case in Full PK/AUC

al Pharmacy Toolk

WORKSPACE v Vancomycin PK / AUC LOCAL Reload Print
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

= Home

e Results
CLINICAL TOOLS
Dosing Information Kinetic Parameters Progress Note Equations
k+ Electrolytes

pH  Acid-Base Predicted PK Current Workflow

Loading dose 2250 mg IV x1 at Sat, Sep 26, 8:00 AM
750 mg IV q8h (infused over 1.0 hr)

Hlannedlevel Sun, Sep 27, 7:30 AM

A Anticoag AUC24 589 mg*hr/L draw
¢ CrCl LY gt med/nb Du_smg AUC + local trough workflow
philosophy
Steady-state trough 19.4 mcg/mL
R« Reference PK source Population estimate
Predicted level at planned draw 21.9 mcg/mL

T Local trough target 15-20 mcg/mL (critically ill)

Target AUC 400 to 600 mg*hr/L when MIC is assumed 1 mg/L for serious MRSA infections.

AUC and local steady-state trough targets are both met.
AUC24 588 mg*hr/L; S5 trough 19.4 mcg/mlL within 15-20

589 19.4 mcg/mL AUC + local trough workflow

AUC24 - target 400-600 steady-state trough - target 15-20 regimen ranking philosephy

Next planned pre-dose level: Sun, Sep 27, 7:30 AM — 30 min before dose #4 (loading dose counted); 2.18 half-lives elapsed.

Model: VancoPK 2023

| Predicted concentration-time profile « selected regimen #2

Selected regimen graph | | Use #2 in draw planner
750 mg q8h selected; curve uses the entered loading/maintenance schedule and Population estimate.

40
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Confirm the transfer

The patient demographics, SCr,
loading-dose plan, maintenance
regimen, and start time carry forward.

Review before calculating

Check that the transferred information
matches the actual plan before using
the detailed workflow.

No measured levels yet

At this point, the calculator is still using
population PK to predict the patient's
exposure.

Why use Full PK/AUC?

This view adds detailed regimen
comparison, dose-history planning,
levels, graphs, and follow-up tools.
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Verify the patient and renal inputs

| Pharmacy Too!

WORKSPACE

= Home

CLINICAL TOOLS

k+ Electrolytes
pH  Acid-Base
ac  Anticoag

cr  CrCl

Rx Reference

v

Vancomycin PK / AUC

Dosing / Pharmacokinetics

Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support
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wooat | reioaa | prin ([N

aose concepr.

opTionAL  Measured vancomycin level(s)

Drug levels available No levels

workrLow  Trough / AUC Draw Planner

Plans the operational draw time around the dosing schedule. Default workflow is a trough
30 minutes before dose h a configurable minimum of 1 half-life elapsed. Thisis a
workflow guardrail, not a substitute for your institutional menitoring policy.

Use monitoring planner Yes v
Loading dose given? Yes v
mg | 2
Loading dose
nr infusion
Loading dose start mm/dd/yyyy, --:---- 0O
mm/dd/yyyy, --:---- O

First maintenance dose start
Load time + interval

Maintenance regimen 750 mgg 8 ~ hr

Maintenance infusion time 1.0 hr

Count loading dose as dose

Yes ¥
#1?

a
Trough before dose #

default: after 3 doses, before the 4th

Draw lead time 30 min before dose

LY LI T R I Sy

Review body-size calculations

The tool displays TBW, IBW, AdjBW, BMI,
and BSA so the weight assumptions are
visible.

Confirm CrCl

For this case, the calculator uses adjusted
body weight and estimates CrCl at about
80 mL/min.

Review the PK model

The default VancoPK 2023 population
model estimates clearance, Vd,
elimination rate, and half-life.

Clinical check

If renal function is changing rapidly, the
population estimate may become less
reliable and should be interpreted
cautiously:
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Choose the exposure tar

al Pharmacy Toolki

WORKSPACE v Vancomycin PK / AUC
Dasing / Pharmacokinetics - Quick dosing, full PK/AUC workflow,

= Home

CLINICAL TOOLS

K+ Electrolytes
pH  Acid-Base
ac  Anticoag

cr CrCl

R« Reference

level planning, notes, and intermittent HD support
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imens

LOCAL Reload Print m

aose concepr.

opTionAL  Measured vancomycin level(s)

Drug levels available No levels "

workrLow  Trough / AUC Draw Planner

Plans the operational draw time around the dosing schedule. Default workflow is a trough
30 minutes before dose h a configurable minimum of 1 half-life elapsed. Thisis a
workflow guardrail, not a substitute for your institutional monitoring policy.

Use monitoring planner Yes v
Loading dose given? Yes v
mg | 2
Loading dose
hr infusion
Loading dose start mm/ddfyyyy, --:---- O
mm/dd/yyyy, --:---- O

First maintenance dose start
Load time + interval

Maintenance regimen 750 mgqg| 8 ~ hr

Maintenance infusion time 1.0 hr

Count loading dose as dose
e Yes v

4
Trough before dose #

default: after 3 doses, before the 4th

Draw lead time 30 min before dose

AUC target

The default target is AUC24 400-600 mg-h/L with MIC
entered separately.

Hybrid workflow

The default AUC + local trough option first favors AUC
target attainment, then prefers the local trough range
when possible.

Infusion rate

Select the intended infusion rate because infusion
duration affects predicted peak concentrations and
timing.

Loading dose

For this critically ill training case, the transferred plan
includes a 2250 mg loading dose.
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Calculate the initial maintenance regimen

Selected regimen

The starting maintenance regimen is
750 mg IV every 8 hours.

WORKSPACE vy Vancomycin PK/AUC _ ) ) _ ) LocAL Reload  Print
Dosing / Pharmacekinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support.

= Home

a Results
CLINICAL TOOLS
Dosing Information Kinetic Parameters Progress Note Equations
k+ Electrolytes

pH Acid-Base . . workdi
Predicted PK urrent Workflow

m Loadine dosa 2250 mg IV x1 (calculator load
500 mg IV q6h (infused over 0.5 hr) g display)

Predicted exposure
The model predicts AUC24 about

ac  Anticoag AUC24 524 mg*hr/L Planned level Not planned 589 mgh/L for this maintenance
draw regimen.
cr  CrCl Peak 25.9 mcg/mL bosi
osing

Steady-state trough 18.2 mcg/mL philosophy AUC + local trough workflow
Rx Reference

Predicted level at planned draw Not planned PK source Population estimate

Local trough target 15-20 meg/mL (critically ill) Peak and SS trough

These are predicted steady-state
maintenance-regimen metrics —
not measured concentrations and
not-theloading-dose-peak-

Target AUC 400 to 600 mg*hr/L when MIC is assumed 1 mg/L for serious MRSA infections

AUC and local steady-state trough targets are both met.
AUC24 524 mg*hr/L; SS trough 18.2 meg/mL within 15-20

524 18.2 meg/mL AUC + local trough workflow

AUC24 » target 400-800 steady-state trough = target 15-20 regimen ranking philosophy

Next step
Populate the draw planner so the
calculator can model the

| Steady-state concentration profile for selected regimen #1 Selected regimen graph Use #1in draw planner concentration at the actual ea rIy
500 mg q6h over 0.5 h « predicted peak 25.9 and trough 18.2 mg/L leVeI time

Maodel: VancoPK 2023.

The steady-state trough and the concentration expected at an early planned draw are not necessarily the same.
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Plan the first level usin

al Pharmacy Toolk

WORKSPACE y Vancomycin PK / AUC

the comp

lete dose histor

Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

Home

CLINICAL TOOLS

k+ Electrolytes
rH  Acid-Base
ac  Anticoag

e CrCl

Rx  Reference
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Maintenance regimen 750
Maintenance infusion time 1.0
Count loading dose as dose #1?  Yes

4
Trough before dose #

LOCAL Reload Print m

Load time + interval

mgq 8 v hr

hr

default: after 3 doses, before the 4th

Draw lead time 30

Minimum elapsed time 1

Optional AUC post-distribution
sample

Plan next draw Use selected regimen (#2)

Recommended pre-dose level draw

sun, Sep 27, 7:30 AM

1.5

min before dose

half-life(s) from first dose

hr after infusion ends

Draw 30 min before dose #4 (loading dose counted) scheduled Sun,

Sep 27, 8:00 AM.

218 x t¥2 21.9 mg/L
half-lives elapsed at draw modeled concentration at
draw

Upcoming dose timeline

Loading dose: 2250 mg
Sat, Sep 26, 8:00 AM « 2.50 h infusion

®) Maintenance 1. total dose #2: 750 mg
Sat, Sep 26, 4:00 PM « 1.00 h infusion

S RMmlmbameman A bmdal dana LA A

Sep 27, 2:30 AM
optional 2-level AUC
post-distribution draw

Interpretation

Only 2.18 half-lives have
elapsed. A simple time-
to-steady-state
approximation is about
78%; this is not

Aharmanal

Enter the loading dose

2250 mg starts Sep 26 at 08:00 and
infuses over 2.5 hours.

Enter maintenance dosing

750 mg g8h begins at 16:00. This
prevents the planned level from being
modeled from the loading dose alone.

Set the draw rule

Count the load as dose #1 and plan the
trough 30 minutes before total dose
#4.

Select Plan next draw

The calculator builds the timeline and
predicts the concentration at that exact
draw time.
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Interpret the planned level in the context of the actual course

z Zuni Clinical Pharmacy Toolk

WORKSPACE vy Vancomycin PK/AUC T P | m FOIIOW the tlmellne

Dosing / Pharmacokinetics - Quick dosing, full PK/AUG warkflow, level planning, notes, and intermittent HD support

Home A hr after infusion ends The planner shows the 2250 mg load
followed by the scheduled 750 mg

CLINICAL TOOLS Use selected regimen (#2) maintenance dOSES.

k+ Electrolytes
Recommended pre-dose level draw

pH  Acid-Base Sl.ln, Sep 27, 7:30 AM
Draw 30 min before dose #4 (loading dose counted) scheduled Sun,
Sep 27, 8:00 AM.
ac  Anticoag 218 x thh 21.9 mg/L Sep 27, 2:30 AM The first planned pre-dose level is Sep
half-lives elapsed at draw modeled concentration at optional 2-level AUC 27 at 0730 — 30 minUteS before tota|
cr CrCl draw post-distribution draw

dose #4.

Rx  Reference

Upcoming dose timeline Interpretation

@ Loading dose: 2250 mg

i Only 218 half-lives have
Sat, Sep 26, 8:00 AM » 2.50 h infusion

elapsed. A simple time-

’ Maintenance 1« total dose #2: 750 mg [0 steady, State Predicted at that d raw

Sat, Sep 26, 4:00 PM » 1.00 h infusion approximation is about

78%; this is not Th H
i e model predicts about 21.9 mg/L
" Maintenance 2 « total dose #3: 750 mg pharmacokinetic steady . P . ts about g/
Sun, Sep 27, 12:00 AM » 1.00 h infusion state. A loading dose using the residual drug from the load
changes early i
» Optional post-distribution sample Concariralionstsoane plus both maintenance doses.
sun, Sep 27, 2:30 AM simple percent-to-

steady-state estimate is
shown only as context

and does not model the
@® Maintenance 3 « total dose #4: 750 mg load's effect on steady-

® Recommended pre-dose level draw
Sun, Sep 27, 7:30 AM » 30 min before next dose

Sun, Sep 27, 8:00 AM = 1.00 h infusion » dose after state attainment. For a Early # Steady State
planned trough non-Bayesian first-order .
AUC pair, the optional Only about 2.18 half-lives have elapsed,
@ Maintenance 4 « total dose #5: 750 mg post-distribution sample . .
N e so the tool flags that this draw is not at
preceding infusion ends, pharmacokinetic steady state.

with the trough at the
end of the interval.

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 2 e V1.2.1 training screenshots 7
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Know what each concentration on Dosin

z Zuni Clinical Pharmacy Toolkit

Int

WORKSPACE y Vancomycin PK/AUC

LOGAL Reload  Print
Dosing / Pharmacokinetics - Quick dosing, full PKIAUC workflow, level planning, notes, and intermittent HD support

Home AUC24 589 mg*hr/L; §S trough 19.4 meg/mL within 15-20
A 589 19.4 meg/mL AUC + local trough workflow
AUC24 « target 400-600 steady-state trough » target 15-20 regimen ranking philosophy

k+ Electrolytes

g Acid-Base Next planned pre-dose level: Sun, Sep 27, 7:30 AM — 30 min before dose #4 (loading dose counted); 2.18 half-lives elapsed.

m it

ac Anticoag | Predicted concentration-time profile  selected regimen #2

o ) Selected regimen graph | | Use #2 in draw planner
750 mg q8h selected; curve uses the entered loading/maintenance schedule and Population estimate.

e CrCl

40 ¢ !
i 1
1
R Reference :
32 1
i 1
—_ 1
o ]
o ]
nt E 70t 1 Plgnned level 21.9
= i
©
E
E ~
g 1’
c
o
>
8 ]
0
Sep 26, 8:00 AM Sep 26, 224 PM Sep 26, 8:48 PM Sep 27, 3:12 AM Sep 27, 9:36 AM Sep 27, 4:00

= Initial / selected regimen == New regimen after change == Dose start == Planned draw @ Measured level

Alternative regimens

Click a regimen row {or Use) to make it the active starting regimen for the graph and planner. The regimen-change box can independently choose any listed alternative as the propesed follow-up regimen.

( ACTIVEREGIMEN #2:750 mg q8h over1.0h AUC24 589 (In range) « peak 30.4 « SS trough 19.4 mg/L (In range; target 15-20)

Use Regimen Infusion Daily dose AvaAUC24 First24h Last24h AUC/MIC Peak SStrouah AUC target  Trouah target

ZSURx e Vancomycin PK / AUC tutorial e Chapter 2 e V1.2.1 training screenshots 8

Peak: 30.4 mcg/mL

Predicted steady-state peak for repeated 750 mg q8h
maintenance dosing after the infusion.

SS trough: 19.4 mcg/mL

Predicted steady-state trough for the maintenance
regimen after accumulation.

Planned draw: 21.9 mcg/mL

Predicted concentration at the actual early draw time
using the entered loading + maintenance history.

Measured level

No measured level has been entered yet. Chapter 3 begins
when an actual concentration returns.
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Compare alternative maintenance regimens

Z Zuni Clinical Pharmacy Tool

Integ

WORKSPACE v Vancomycin PK /AUC LOCAL Reload Print
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support
= Home =
=
=
2 12
5
CLINICAL TOOLS =

@

k+ Electrolytes

pH  Acid-Base o'

m . )h . h )

= |nitial { selected regimen == Mew regimen after change == Dose start == Planned draw @& Measured level

-
@

ac  Anticoag

Alternative regimens

= et Click a regimen row (or Use) to make it the active starting regimen for the graph and planner. The regimen-change box can independently choose any listed alternative as the proposed follow-up
rx Reference St
[ AcTIVE REGIMEN #1: 500 mg q6h over 0.5 h AUC24 524 (In range) » peak 25.9 = S5 trough 18.2 mg/L {In range; target 15-20)
abeent Use Regimen Infusion Dailydose AvgAUC24 First24h Last24h AUC/MIC Peak SStrough AUC target Trough t

Use 2250 mg q24h #5 25h 2250 mg 589 — — 589 445 1.2 In range

Use 2000 mg q24h #6 20h 2000 mg 524 — — 524 40.2 9.8 In range

Use 1250 mg q18h  #7 15h 1667 mg 437 — — 437 293 101 In range

Use 1750 mg q24h #8 2.0h 1750 mg 458 — — 458 35.2 8.5 In range

Use 3000 mg g36h #9 3.0h 2000 mg 524 675 350 524 51.0 6.1 Awvg inrange; swings

Use 2750 mg q36h #10 3.0h 1833 mg 480 619 320 480 46.8 5.6 Avg inrange; swings

Use 2500 mg g36h #m 25h 1667 mg 437 564 287 437 43.2 5.0 Avg inrange; swings

Use 1250 mg q12h #12 1.5 h 2500 mg 655 — — 655 373 19.0 High In1

lise 2000 ma aldh #13 20h PRAR7 mn ARA9 — — RAG  4R1 [ Hinh In

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 2 e V1.2.1 training screenshots 9

Compare the rows

Each candidate shows dose,
interval, daily dose, AUC,
predicted peak, and steady-state
trough.

Check both targets

AUC and local trough status are
displayed separately so target
conflicts remain visible.

Use a different regimen

Select Use only when you want
that candidate to become the
active regimen for modeling.

Then re-plan the level

If the regimen changes, update
the draw planner so the future
timeline reflects the selected
regimen.
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The active re

workspacE v VancomycinPK/AUC _ _ toons | | retoss | prne (N Confirm the selected row
Dosing / Pharmacokinetics - Quick dosing, full PKJAUC workflow, level planning, notes, and intermittent HD support
. Home o ‘ The highlighted row and active-
Oh 2h 32h Sh Bh 8h

regimen banner show which
regimen is being modeled.

CLIMICAL TOOLS

== |nitial / ed regimen == Mew regimen after ch e m— ses — n iraw deas 1 len
k+ Electrolytes Initial / selected regime MNew regimen after chang Dose start Planned dra ® Measured level

pH| Acid-Base Alternative regimens

Click a regimen row (or Use) to make it the active starting regimen for the graph and planner. The regimen-change box can independently choose any listed alternative as the proposed follow-up

m Recalculate downstream

[ AcCTIVE REGIMEN #2:750 mg q8h over 1.0 h AUC24 588 (In range) » peak 30.4 » SS trough 18.4 mg/L (In range; target 15-20)
ac  Anticoag ti i
ming
Use Regimen Infusion Dailydose AvgAUC24 First24h Last24h AUC/MIC Peak SS trough AUC target Trought . .
&j crol & L 2 2 2 g Use the selected regimen in the
S e Use 500 mg q6h #1 05h 2000 mg 524 — — 524 259 18.2 In range Int draw planner rather than
P assuming the previous schedule
|| 750 mg q8h #2 1.0h 2250 mg 589 — — 589 30.4 19.4 In range LY still applies
T ent
Use 1000 mg q12h #3 1.0 h 2000 mg 524 — — 524 303 15.0 In range
Use 1500 mg q18h #a 15 h 2000 mg 524 — — 524 351 12:2 In range Se|eCtI0n IS deC|S|0n
support
Use 2250 mg g24h #5 25h 2250 mg 589 — — 589 445 n.2 In range

The calculator compares
Use 2000 mg q24h #s 20h  2000mg 524 — — 524 402 9.8 In range exposure; it does not replace
assessment of indication, renal

Use 1250 mg q18h  #7 15h 1667 mg 437 — — 437 283 101 In range trend toxicity risk or clinical
’ 1
Use 1750 mg q24h #8 20h 1750 mg 458 — — 458 35.2 85 In range
Keep the actual history
Copy short summary Print accurate
Do not rewrite doses the patient
Equation/source notes: VancoPK 2023 CLv = [0.75%CrCl + 4)=0.06 L/hr; VancoPK Vvd = 0.29(age) + 0.33(actual BW kg) + 11 L; VancoPK describes Ke x0.005 hr™" for intermittent HD and 30-40% removal already rece|Ved When mOdellng d
over 3—4 h with high-flux dialysis, targeting a pre-HD concentration around 20 mg/L as an AUC 400-600 surrogate. The Nebraska pathway is based on the supplied "Nephrology preferred dosing strategy: future regimen

ZSURx e Vancomycin PK / AUC tutorial e Chapter 2 e V1.2.1 training screenshots 10
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Use Kinetic Parameters to verify the model behind the recommendation

Z IZuni Clinical Pharmacy Tool 2 pr——
nteq
WORKSPACE v Vancomycin PK / AUC el [ nessa | [ peint m a Core PK
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD suppart
= Home Use this when the patient received a loading dose and/or several scheduled doses, a ReVieW CLVanCO, Vd7 Ke, and half'llfe

trough returns, and you want the graph to continue through a changed dose or interval
The curve uses the actual dose history entered in the draw planner.

CLINICAL TOOLS
Model a regimen change? No v

k+ Electrolytes

pH  Acid-Base Calculate standard regimens Reset

. .
(@ e — N patient calculations
Monitoring note: this calculator is non-Bayesian. A conventional trough just before the 4th

dose reflects the older steady-state trough workflow. For first-order AUC estimation, the fi he bod igh |
ac  Anticoag 2020 consensus approach uses two concentrations near steady state (post-distribution and Confirm the bo Yy weig tS, SCr, CrC ’

trough); Bayesian AUC methods can assess exposure earlier, often within 24-48 h. The _ H

planner therefore makes dose-number and minimum-half-life rules visible and editable and COCkcrOft GaU|t Welght Used °
cr  CrCI rather than treating them as universal.

Rx  Reference

a Results
Dosing Information Progress Note  Equations PK source

It should still read as a population

3.82 59.3 0.0643 10.8 Population estimate because no measured
CLvanco L/hr vd L Kel hro-1 Half-life hr estimate levels have been fitted yet
PK source
General Kinetic Parameters Kinetic Parameters
_ Investigate surprises
Total body weight 92.0 kg Clearance 3.82 L/hr
Ideal body weight 73.2 kg Clearance method VancoPK 2023 Unexpect.ed Clearan.ce or half-l_lfe
should trigger a review of the inputs
Adjusted body weight ~ 80.7 kg (1.26x IBW) (E‘I;::}lnatlun constant 0.0643 hra1 before act‘ing on the regimen.
Body mass index 29.0 kg/m2
Half-life 10.8 hr
Body surface area 213 m2

Volume of distribution

Carm rrastinina 110 AL Ay

59.3 L (0.65 L/kg)

ZSURx e Vancomycin PK / AUC tutorial e Chapter 2 e V1.2.1 training screenshots 11
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Use Equations when you need to audit how the result was

Z Zuni Clinical Pharmacy Tool

e

WORKSPACE v Vancomycin PK f AUC
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and interm

ittent HD support

= Home

CLINICAL TOOLS

k+ Electrolytes
pH Acid-Base
ac  Anticoag

cr  CrCl

Rx  Reference

a Results

Dosing Information Kinetic Parameters Progress Note

Equations Used

Cockecroft-Gault:
Crcl = ((148 - age) x dosing weight) / (72 x SCr)
Dosing weight used = 808.7 kg

Vancomycin clearance:
CLv = (8.75 x CrCl + 4) ®x ©0.86 L/hr

Volume of distribution:
Vd = 8.29 x age + 8.33 x actual body weight + 11 L

Elimination:
Ke = CL 7 Vd
t1/2 = ©.693 / Ke

Steady-state exposure:
AUC24 = total daily dose / CL
For Tinite infusion, peak and trough use the standard one-compartment

ZSURx e Vancomycin PK / AUC tutorial e Chapter 2 e V1.2.1 training screenshots 12

LOCAL Reload Print m

Use this when the patient received a loading dose and/or several scheduled doses, a
trough returns, and you want the graph to continue through a changed dose or interval
The curve uses the actual dose history entered in the draw planner.

Model a regimen change? No v
Calculate standard regimens Reset

Monitoring note: this calculator is non-Bayesian. A conventional trough just before the 4th
dose reflects the older steady-state trough workflow. For first-order AUC estimation, the
2020 consensus approach uses two concentrations near steady state (post-distribution and
trough); Bayesian AUC methods can assess exposure earlier, often within 24-48 h. The
planner therefore makes dose-number and minimum-half-life rules visible and editable
rather than treating them as universal.

accumulation equations.

enerated

Renal equation

The Cockcroft-Gault calculation and
dosing weight are visible.

Population equations

The selected clearance and volume
equations are shown for
transparency.

Regimen equations

The maintenance exposure
calculations used for AUC, peak, and
trough are documented.

Next: actual levels

Chapter 3 adds measured
concentration(s) and teaches
patient-specific.PK.and.monitoring.



Vancomycin PK / AUC
Chapter 3 — Levels, Monitoring & Patient-Specific PK

Move from a population prediction to measured concentrations while keeping dose and sample timing explicit.

Same fictitious patient e continued 750 mg q8h course e measured levels introduced in this chapter
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Advance the patient far enou

al Pharmacy Toolk

e + Vancomyein PK / AUC , (oo | reona i (Y Continue the actual schedule
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support
& Home First maintenance dose start : The patient remains on 750 mg g8h
Load time + interval after the loading dose. Keep the real
crmestTones ) ) administration history accurate.
Maintenance regimen 750 mgq 8 wv| hr
k+ Electrolytes
Maintenance infusion time 1 hr

eH  Acid-Base

m Count loading dose as dose #1? | Yes v
Later draw

10
ac  Anticoag Trough before dose #

default: after 3 doses, before the 4th The planner is moved later in the
o crel Draw lead time 30 min before dose course so several maintenance doses
have been given and >4 half-lives have
Rx Reference Minimum elapsed time 1 half-life(s) from first dose elapsed
Optional AUC post-distribution 15 hr after infusion ends

sample

Use selected regimen (#1) . .
Why timing matters

Recommended pre-dose level draw

Measured concentrations only make

Tue, Sep 29, 7:30 AM X ed with th ;
Draw 30 min before dose #10 (loading dose counted) scheduled Tue, sense _W e':] paire V'VI € correc
Sep 29, 8:00 AM. dose, infusion duration, and exact
sample time.
6.64 xt¥2 20.1 mg/L Sep 29, 2:30 AM
half-lives elapsed at draw modeled concentration at optional 2-level AUC
draw post-distribution draw
_ o ) Population prediction is the
Upcoming dose timeline Interpretation f
: rererence
L“g'"g:':s‘;‘ 2125? Tg ) 6.64 half-lives have
Sat, Sep 26, 8:00 AM » 2.50 h infusion 2 - .
i elapsed; e imeshased Before entering levels, the calculator
% Maintenance 1+ total dose #2: 750 m approximation is =95% 5 s ' H
e e 9 R dl ey s still expects the patient's behavior from
loading dose changes the popu|aﬁon model.

@ Maintenance 2 « total dose #3: 750 mg early concentrations, so

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 3 e V1.2.1 training screenshots 2
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One-level workflow: enter the concentration with its exact timin

al Pharmacy Toolki

oot neona | v (RETT Choose one post-distribution

WORKSPACE y Vancomycin PK / AUC
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support
Home CrCI mL/min CrCl using TBW CrCl mL/min/1.73m? Weight used for C- Ievel
G Guideline-style loading-dose display: 2250 mg IV x1 (~24.5 mg/kg ABW;
capped at 3000 mg). This is separate from the VancoPK Vd-based first-dose Select One post—distribution level and
CLINICAL TOOLS C(‘mcepl. . . .
indicate whether the patient has
k+ Electrolytes .
received 1 dose or 3+ doses.
opTionAL Measured vancomycin level(s)
eH  Acid-Base
Drug levels available One post-distribution level v
m Doses given 3+ doses (steady state) ¥ Descrlbe the dose that
Ac  Anticoag H
Most recent dose 750 mgq 8 ~ hr prOduced It
&g crel o Enter 750 mg g8h, 1-hour infusion, and
Infusion time 1 hr
the most recent dose start: Sep 28 at
kx  Reference
Dose start date/time 09/28/2026, 08:00 AM B 08:00.
343 mg/L at
Level #1
[@28”026'1030 AM DJ Enter the measured sample
Training level #1 = 34.3 mg/L at 10:30
workrLow  Trough / AUC Draw Planner — 1.5 hours after the 09:00 infusion
Plans the operational draw time around the dosing schedule. Default workflow is a trough 30
minutes before dose #4, with a configurable minimum of 1 half-life elapsed. This is a workflow end-

guardrail, not a substitute for your institutional monitoring policy

Use monitoring planner Yes v
Loading dose given? Yes v
_ 2250 o Distribution guardrail
Loading dose . .
nr infusion The one-level fit requires the sample to
Loading dose start 09/26/2026, 08:00 AM O be at Iea'St 60 minutes aﬂer |nfu5|on
completion.

09/26/2026, 04:00 PM B
First maintenance dose start
Load time + interval

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 3 e V1.2.1 training screenshots 3
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One measured level updates elimination — but holds Vd fixed

Z | Zuni Clinical Pharmacy Toolkit
I

WORKSPACE v  Vancomycin PK /AUC
Dosing J Pharmacokinstics - Quick dosing, full PK/ALC workflow, level planning, notes, and inter

nt HD support
2  Home
CLINICAL TOOLS

k+ Electrolytes

rH Acid-Base
e Results

m Dosing Information Kinetic Parameters Progress Note Equations

ac  Anticoag
o ercl 3.00 59.3 0.0506
CLvanco Lihr vdL Kel hr*-1

kx  Reference

General Kinetic Parameters

Local sessi

Total body weight 92.0kg
Ideal body weight 73.2 kg

Adjusted body weight 80.7 kg (1.26x IBW)

Body mass index 29.0 kg/m2
Body surface area 213 m2
Serum creatinine 110 mg/dL
Creatinine clearance 79 mL/min
C-G weight used 80.7 kg

woa | reoaa | prine ([ ETRTEEY

reflects the older steady-state trough workflow. For first-order AUC estimation, the 2020
consensus approach uses two concentrations near steady state (post-distribution and trough);
Bayesian AUC methods can assess exposure earlier, often within 24-48 h. The planner therefore
makes dose-number and minimum-half-iife rules visible and editable rather than treating them as

universal.

13.7

Half-life hr

Kinetic Parameters
Clearance
Clearance method

Elimination constant
(Kel)

Half-life

Velume of distribution
(vd)

Vd method

Analysis source

1-level PK fit

PK source

3.00 L/hr

VancoPK 2023
0.05086 hr~-1

13.7 hr

59.3 L (0.65 L/kg)

VancoPK: 0.29(age) + 0.33(ABW kg) + 11

T-level PK fit

Equation/source notes: VancoPK 2023 CLv = (0.75xCrCl + 4)x0.06 L/hr; VancoPK Vd = 0.29(age) + 0.33(actual BW kg) + 11 L; VancoPK describes Ke 0.005 hr* for intermittent HD and 30-40% removal over 3-4 h with
high-fiux dialysis, targeting a pre-HD concentration around 20 mg/L as an AUC 400-800 surrogate. The Nebraska pathway is based on the supplied "Nephrology preferred dosing strategy: Adult hemodialysis patients
receiving vancomycin,” updated 11/2017. The trough planner is a configurable workflow aid; its default pre-4th-dose rule is conventional trough practice, while non-Bayesian first-order AUC interpretation should consider
proximity to steady state. v5 adds selectable AUC, local trough, and hybrid targeting; local 10-15/15-20 trough ranges are workflow settings rather than the primary 2020 consensus target. Version 5.0 offline rebuild
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Source changes

PK source now reads 1-level PK fit
instead of a population estimate.

What the fit solves

The tool keeps the selected
population Vd fixed and iteratively
solves the elimination rate that
matches the measured level.

Updated PK

In this training case, CL falls to about
3.00 L/hr and half-life lengthens to
about 13.7 hours.

Important limitation

This is a one-level, non-Bayesian fit.
One concentration does not
independently identify both Vd and
elimination.
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Recalculate: the new PK estimate chan imen comparison

al Pharmacy Tooll

WORKSPACE y  Vancomycin PK / AUC LOCAL Reload | Print
Dosing / Pharmacakinetics - Quick dosing, full PK/AUC warkflow, leve! planning, notes, and intermittent HD support

2 Home

a Results
CLINICAL TOOLS
Dosing Information Kinetic Parameters Progress Note Equations
k+ Electrolytes

epH  Acid-Base

Predicted PK Current Workflow

m Loading dose 2250 mqg IV x1 at Sat, Sep 26, 8:00 AM
1500 mg IV q24h (infused over 1.5 hr)

Planned level

AC Anticoag 2G4 P draw Sun, Oct 4, 3:30 PM
e CrCl FEELS gEcmen/mE Do.smg AUC + local trough workflow
philosophy
Steady-state trough 1.1 meg/mL
kx  Reference PK source 1-level PK fit
Predicted level at planned draw 11.4 meg/mL
Local trough target 10-15 mcg/mL (non-critically ill)

Target AUC 400 to 600 mg*hr/L when MIC is assumed 1 mgyL for serious MRSA infections

AUC and local steady-state trough targets are both met.
AUC?24 499 mg*hrfL; S5 trough 11.1 mcg/mL within 10-15.

499 11.1mecg/mL AUC + local trough workflow

AUC24 « target 400-600 steady-state trough » target 10-13 regimen ranking philosophy

Next planned pre-dose level: Sun, Oct 4, 3:30 PM — 30 min before dose #10 (loading dose counted); 14.57 half-lives elapsed.

Single-level fit holds the selected Vd fixed and solves Ke by iteration; this is not Bayesian estimation.

| Predicted concentration-time profile « selected regimen #1

Selected regimen graph Use #1in draw planner
1500 mg g24h s irve uses the entered loading/maintenance schedule and 1-lavel PK fit

L)
=
=
»
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Exposure is recalculated

The regimen table is rebuilt using
the updated patient-specific
elimination estimate.

Top-ranked regimen can
change

The first displayed candidate is a
new modeled option — itis not a
claimrthatthepatient-already

Keep history separate from
recommendation

The measured level came from the
actual 750 mg g8h course. Future
candidates are prospectivechoices:

Why get a second level?

A second appropriately timed
concentration lets the calculator
estimate both Ke and Vd rather than
holding.\/d.fixed-
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Two-level workflow:

nair a post-distribution level with a later level

al Pharmacy Toolki

Vancomycin PK / AUC LOCAL Reload  Print

WORKSPACE v
Dosing / Pharmacokinstics - Quick dosing, full PKIAUC workflow, level planning, notes, and intermittent HD support

Home
opTionaL Measured vancomycin level(s)

CLINICAL TOOLS

Drug levels available Two post-distribution levels v
k+ Electrolytes
Doses given 3+ doses (steady state) v
eH  Acid-Base
Most recent dose 750 mgq 8 ~ hr
m Infusion time 1 hr

Ac  Anticoag

Dose start date/time 09/28/2026, 08:00 AM O

cr CrCl

34.3 mg/L at
kx  Reference Level #1
09/28/2026, 10:30 AM B
26.7 mg/L at
Level #2

[@28;2026, 03:30 PM 0O J

workFLow  Trough / AUC Draw Planner

Plans the operational draw time around the dosing schedule. Default workflow is a trough 30
minutes before th a configurable minimum of 1 half-life elapsed. This is a workflow
guardrail, not a sul e for your institutional monitoring policy.

Use monitoring planner Yes -
Loading dose given? Yes v
. 2250 mg 2.5
Loading dose
hr infusion

Loading dose start 09/26/2028, 08:00 AM O

09/26/2026, 04:00 PM

First maintenance dose start
Load time + interval
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Keep the same recent dose

750 mg started at 08:00 and finished at
09:00.

Level #1

34.3 mg/L at 10:30 — post-distribution
and 260 minutes after infusion end.

Level #2

26.7 mg/L at 15:30 — five hours after
level #1 and 30 minutes before the next
q8h dose.

Built-in timing rules

Level #1 must be higher than level #2;
the two samples must be at least 4
hours apart.
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Two levels produce a patient-specific first-order PK estimate

Z | Zuni Clinical Pharmacy Toolkit
I

WORKSPACE v  Vancomycin PK /AUC LOGAL Reload | Print MethOd
Dosing / Pharmacokinetics - Quick dosing, full PK/ALIC workflow, level planning, notes, and intermittent HD support
............ BB UL st LT U I IS I LU Y SO (Bt S I | U I g,
& Home Bayesian AUC methods can assess exposure earlier, often within 24-48 h. The planner therefore The source Changes tO 2‘|eVe|
makes dose-number and minimum-half-life rules visible and editable rather than treating them as
universal. SaWChuk‘ZaSke.

CLINICAL TOOLS

k+ Electrolytes

a Results
rH Acid-Base

m Dosing Information m Progress Note Equations
Observed elimination

ac  Anticoag

3.00 59.9 0.0501 13.8 2-level Sawchuk- The two concentrations give Ke =
o crel Elvanen L bt Kalhrz=t Half fife he Zaske 0.0501 hr™* and half-life = 13.8 hours.

PK source

kx  Reference

General Kinetic Parameters Kinetic Parameters
Local sessi n this
: e Total body weight 92.0 kg Clearance 3.00 Lihr
Ideal body weight 73.2 kg Clearance method Patient-specific Paﬁent-SPECiﬁC Vd
Adjusted body weight 80.7 kg (1.26x IBW) (E::ninatiun constant 0.0501 hr~-1 The calculation estimates Vd =599
Body mass index 29.0 ka/m2 and CL = 3.00 L/hr rather than fixing
T S HREIS 138 hr vd to the population value.

Velume of distribution 59.9 L (0.65 Likg)

Serum creatinine 110 mg/dL (vd)
Creatinine clearance 79 mL/min Vd method VancoPK: 0.29(age) + 0.33(ABW kg) + 11
C-G weight used 80.7 kg Analysis source 2-level Sawchuk-Zaske

still first-order, not Bayesian

This method uses the entered dose
and two timed concentrations. It is

Equation/source notes: VancoPK 2023 CLv = (0.75xCrCl + 4)x0.06 L/hr; VancoPK Vd = 0.29(age) + 0.33(actual BW kg) + 11 L; VancoPK describes Ke 0.005 hr* for intermittent HD and 30-40% removal over 3-4 h with t B . t . tl t
high-fiux dialysis, targeting a pre-HD concentration around 20 mg/L as an AUC 400-800 surrogate. The Nebraska pathway is based on the supplied "Nephrology preferred dosing strategy: Adult hemodialysis patients nota ayeSIan pOS €rior estimate.
receiving vancomycin,” updated 11/2017. The trough planner is a configurable workflow aid; its default pre-4th-dose rule is conventional trough practice, while non-Bayesian first-order AUC interpretation should consider

proximity to steady state. v5 adds selectable AUC, local trough, and hybrid targeting; local 10-15/15-20 trough ranges are workflow settings rather than the primary 2020 consensus target. Version 5.0 offline rebuild

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 3 e V1.2.1 training screenshots 7



VANCOMYCIN e CHAPTER 3

Use the patient-specific PK to reassess exposure

al Pharmacy Tooll

WORKSPACE y  Vancomycin PK / AUC LOCAL Reload | Print
Dosing / Pharmacakinetics - Quick dosing, full PK/AUC warkflow, leve! planning, notes, and intermittent HD support

2 Home

a Results
CLINICAL TOOLS
Dosing Information Kinetic Parameters Progress Note Equations
k+ Electrolytes

epH  Acid-Base Current Workflow

Predicted PK

Loading dose 2250 mqg IV x1 at Sat, Sep 26, 8:00 AM
1500 mg IV q24h (infused over 1.5 hr)

Eanued lavel Sun, Oct 4, 3:30 PM

Ac  Anticoag AUC24 500 mg*hr/L draw
e CrCl FEELS gEsmen/mE Do.smg AUC + local trough workflow
philosophy
Steady-state trough 1.2 meg/mL
Rx  Reference PK source 2-level Sawchuk-Zaske
Predicted level at planned draw 11.5 mcg/mL
Local trough target 10-15 mcg/mL (non-critically ill)

Target AUC 400 to 600 mg*hr/L when MIC is assumed 1 mgyL for serious MRSA infections

AUC and local steady-state trough targets are both met.
AUC24 500 mg*hr/L; SS trough 11.2 mcg/mL within 10-15.

500 11.2 meg/mL AUC + local trough workflow

AUC24 » target 400-600 steady-state trough » target 10-15 regimen ranking philosophy

Next planned pre-dose level: Sun, Oct 4, 3:30 PM — 30 min before dose #10 (loading dose counted); 14.42 half-lives elapsed.

Observed Kel: 0.0501 hr™". Extrapolated end-infusion peak: 37.0 mg/L.

| Predicted concentration-time profile « selected regimen #1

Selected regimen graph Use #1in draw planner
1500 mg q24h s

irve uses the entered loading/maintenance schedule and 2-level Sawchuk—Zaske.

L)
IS
o
»
3
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The model has learned from
the patient

PK source now reflects the
measured two-level calculation.

Regimens are re-ranked

The displayed active candidate is the
calculator's best fit to the selected
target philosophy using the new PK.

Do not confuse old and new
regimens

The measured levels were obtained
on 750 mg g8h. The newly displayed
candidatetisa-prospectiveregimen:

This creates the Chapter 4
question

Should the regimen change, and if
so, what will the new course look
like?
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Use the

ical Pharmacy Tool

Dose markers

WORKSPACE v Vancomycin PK / AUC et Reload Print
Dosing / Pharmacokinetics - Quick dosing, full PK/ALIC workflow, level planning, notes, and i ittent HD support

2 Home

Repeated dose-start lines show
where each infusion enters the
modeled course.

AUC and local steady-state trough targets are both met.

AUC24 500 mg*hr/L; SS trough 11.2 meg/mL within 10-15

CLINICAL TOOLS
500 1.2 meg/mL AUC + local trough workflow
k+ Electrolytes AUC24 « target 400-600 steady-state trough » target 10-15 regimen ranking philosophy

epH  Acid-Base

m Next planned pre-dose level: Sun, Oct 4, 3:30 PM — 30 min before dose #10 (Ioading dose counted); 14.42 half-lives elapsed.

Observed Kel: 0.0501 hr™", Extrapolated end-infusion peak: 37.0 mg/L.

Measured-level markers

The entered concentrations appear
as measured points so timing can be

checked against the curve.

Ac  Anticoag

I Predicted concentration-time profile « selected regimen #1

Selected regimen graph | | Use #1in draw planner
1500 mg g24h selected; curve uses the entered loading/maintenance schedule and 2-level Sawchuk-Zaske

o crel
55 =
kx  Reference :
441 ij
| B ow Planned draw remains
? ' visible
s 22 H
5 : The monitoring plan can be

ed level 1.5

recalculated using the updated PK
estimate:

Sep 26, 8:00 AM Sep 28, 4:48 AM Sep 30, 1:36 AM Oct 1, 10:24 PM Oct 3, 712 PM Oct 5, 4:00
Look for timing errors

A measured point that is implausible

= Initial / selected regimen == New regimen after change == Dose start == Planned draw @ Measured level

Alternative regimens relative to dose timing should
Click a regimen row [or Use) to make it the active starting regimen for the graph and planner. The regimen-change box can independently choose any listed alternative as the proposed follow-up regimen prompt Veriﬁcaﬁon before Changing
[ ACTIVE REGIMEN #1: 1500 mg q24h over 1.5 h AUC24 500 (In range) « peak 34.5 » SS trough 11.2 mg/L (In range; target 10-15) therapy‘
Use Regimen Infusion Daily dose AvgAUC24 First24h Last24h AUC/MIC Peak SS trough AUC target Trough target
1

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 3 e V1.2.1 training screenshots 9
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Equations shows exactly what the two-level method did

Z | Zuni Clinical Pharmacy Toolkit
I

. . . .
— v Vancomycin PK / AUC oo ronna | i (R Log-linear elimination
Dosing / Pharmacokinetics - Quick dosing, full PK/ALIC workflow, level planning, notes, and intermittent HD support
............ BB UL st LT U I IS I LU Y SO (Bt S I | U I g, .
& Home Bayesian AUC methods can assess exposure earlier, often within 24-48 h. The planner therefore Ke IS Ca|Cu |ated from the fa”
makes dose-number and minimum-half-life rules visible and editable rather than treating them as
universal. between level #1 and level #2 over

CLINICAL TOOLS

the measured time interval.
k+ Electrolytes

a Results
rH Acid-Base

m Dosing Information Kinetic Parameters Progress Note
Back-extrapolated peak

aAc  Anticoa . . .
g Equations Used The post-distribution level is
o crel extrapolated back toward the end of
CockcrofTt-Gault: . .
CrCl = ((14@ - age) x dosing weight) / (72 x SCr) InfUSIOn-
kx  Reference Dosing weight used = 88.7 kg
Vancomycin clearance:
CLv = (8.75 x CrCl + 4) x 0.86 L/hr
Volume of distribution:
Wd = 8.29 x age + 8.33 x actual hody weight + 11 L Vd and Clearance
Elimination: . . .
Ke = CL / vd The entered dose, infusion time,
ELESssaR BasRiaha interval, and concentration pair are
Steady-state exposure: then used to estimate Vd and CL.

AUC24 = total daily dose / CL
For finite infusion, peak and trough use the standard one-compartment accumulation equations.

Active regimen: 1508 mg q24h over 1.5 h
Predicted AUC24 = 580 mg*hr/L
Predicted peak/trough = 24.5 / 11.2 mcg/mL

Use this tab for audit

If the output seems unexpected,
verify the times and concentrations

Equation/source notes: VancoPK 2023 CLv = {0.75xCrCl + 4)=0.06 L/hr; VancoPK Vd = 0.29(age) + 0.33(actual BW kg) + 11L; VancoPK describes Ke =0.005 hr™* for intermittent HD and 30-40% removal over 3-4 h with :
high-fiux dialysis, targeting a pre-HD concentration around 20 mg/L as an AUC 400-800 surrogate. The Nebraska pathway is based on the supplied "Nephrology preferred dosing strategy: Adult hemodialysis patients here before acceptI ng the PK
receiving vancomycin,” updated 11/2017. The trough planner is a configurable workflow aid; its default pre-4th-dose rule is conventional trough practice, while non-Bayesian first-order AUC interpretation should consider est—imate

proximity to steady state. v5 adds selectable AUC, local trough, and hybrid targeting; local 10-15/15-20 trough ranges are werkflow settings rather than the primary 2020 consensus target. Version 5.0 offline rebuild
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Progress Note converts the analysis into an EHR-ready summar

WORKSPACE v

=  Home roLLow-ur  Trough Result - Regimen Change

Use this when the patient received a loading dose andjor several scheduled doses, a trough
returns, and yo nt the graph to continue through a changed dose or interval. The curve uses
the actual dose history entered in the draw planner.

CLINICAL TOOLS

k+ Electrolytes Model a regimen change? No v

eH  Acid-Base

m Calculate standard regimens Reset

= Monitoring note: this calculator is non-Bayesian. A conventional trough just before the 4th dose
Ac  Anticoag reflects the older steady-state trough workflow. For first-order AUC estimation, the 2020
consensus approach uses two concentrations near steady state (post-distribution and trough);
Bayesian AUC methods can assess exposure earlier, often within 24-48 h. The planner therefore
makes dose-number and minimum-half-life rules visible and editable rather than treating them as
universal

cr  CrCl

Rx  Reference

Local session:

s ©) Resuits
5 not ser
Dosing Information Kinetic Parameters Progress Note Equations

IHS EHR / Progress Note

Plain-text and intentionally simple. Edit anything in the box before copying into the EHR

VANCOMYCIN PHARMACOKINETIC NOTE

Patient Metrics

Age: 62 yrs

Sex: Male

Height: 178.@ cm
Total BW: 92.9 kg
Ideal BW: 73.2 kg
Adjusted BW: 80.7 kg
BMI: 29.0 kg/m2

SCr: 1.18 mg/dL
CrCl: 78 mL/min

Recent Doses/Levels
Loading dose: 22508 mg IV x1 at Sat, Sep 26, 8:00 AM
Level 1: 34.3 mcg/mL on Mon, Sep 28, 10:30 AM; Level 2: 26.7 mcg/mL

Estimated Pharmacokinetic Parameters

Method: 2-level Sawchuk-Zaske
Model: Patient-specific

ZSURx e Vancomycin PK / AUC tutorial e Chapter 3 @ V1.2.1 training screenshots 11

in PK / AUC LOCAL = Reload  Print
Dosing / Pharmacokinetics - Quick dosing, full PKJAUC workfiow, level planning, notes, and D support

Patient metrics

The note carries forward demographics,
renal function, and weight calculations.

Measured levels

The entered concentrations and
patient-specific PK method are
documented.

Dosing / monitoring

The selected modeled regimen and
next monitoring plan are summarized
for review.

Review before copying

Confirm actual doses, sample times,
renal trend, indication, and plan before
placing generated text in the EHR.
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Choose the level workflow that matches the data you actuall

o No measured levels ° Timing is part of the data

Use population PK for initial dosing and planning. The output is a prediction, not Dose start, infusion end, sample times, interval, and number of doses are not

patient-specific observed PK. optional context — they define the calculation.

a One post-distribution level ° Neither workflow is Bayesian
The calculator holds Vd fixed and fits Ke to the single concentration. Useful The calculator does not provide Bayesian AUC estimation. Do not describe these
information, but limited. results as Bayesian.

e Two post-distribution levels o Clinical interpretation still matters
With appropriate timing, the first-order method estimates Ke and Vd from the Renal trajectory, cultures, indication, toxicity risk, administration accuracy, and
concentration pair. institutional policy remain outside the math.

[ When the data are questionable, verify the dose and draw history before trying to make the concentrations fit. ]

ZSURx e Vancomycin PK / AUC tutorial e Chapter 3 e V1.2.1 training screenshots 12
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Chapter 3 endpoint: measured PK is ready for a re

Z | ZuniClinical Pharmacy Tooll

What we now know

WORKSPACE y  Vancomycin PK / AUC oo | (S
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC wo | planning, notes, and intermittent HD support
Home The patient's measured concentrations suggest slower
a Results .. . .
clearance than the original population estimate.
CLINICAL TOOLS
Kinetic Parameters Progress Note Equations
K+ Electrolytes
i Acid-Base . Current Workflow
Predicted PK

Loading dose 2250 mg IV x1 at Sat, Sep 26, 8:00 AM
1500 mg IV q24h (infused over 1.5 hr)

Planned level What Changed

Sun, Oct 4, 3:30 PM

#c Anticoag AUC24 500 mg*hr/L draw . . . )
— S p—— e The calculator has rebuilt the candidate regimens using
ea .5 mcg/m osing . v

o crel 2 T AL localtonghinoidlon the two-level patient-specific PK.
Steady-state trough 11.2 meg/mL

Rc  Reference PK source 2-level Sawchuk-Zaske
Predicted level at planned draw 1.5 meg/mL

Local trough target 10-15 mcg/mL (non-critically ill)

Target AUC 400 to 600 mg*hr/L when MIC is assumed 1 mg/L for serious MRSA infections.

What we have not done

AUC and local steady-state trough targets are both met.

AUC24 500 mg*hriL; 55 trough 1.2 meg/ml within 10-13 We have not yet committed to a new dose or interval.
500 11.2 meg/mL AUC + local trough workflow The displayed candidate is still a modeled option.
AUC24 » target 400-600 steady-state trough « target 10-15 regimen ranking philosophy

Next planned pre-dose level: Sun, Oct 4, 3:30 PM — 30 min before dose #10 (loading dose counted); 14.42 half-lives elapsed.
Observed Kel: 0.0501 hr™. Extrapolated end-infusion peak: 37.0 mg/L.

Next: Chapter 4

Use the measured PK and actual course to model a
regimen change, graph old vs. new therapy, and plan
the next level.

| Predicted concentration-time profile « selected regimen #1

Selected regimen graph | | Use #1in draw planner
1500 mg q24h sel rve uses the entered loading/maintenance schedule and 2-level Sawchuk-Zaske.

L}
IS
=
»
F
5
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Vancomycin PK / AUC

Chapter 4 — Regimen Adjustment & Longitudinal Course

Turn the measured PK from Chapter 3 into a prospective regimen change without losing the patient's actual dosing
history.

Training decision: 750 mg q8h produced the measured levels; model a change to 750 mg g12h.
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Start where Chapter 3 ended: measured PK, not a blank

al Pharmacy Toolk

el R | Actual regimen
= Home — The measured concentrations came
esuits .
e from 750 mg IV q8h. That remains the

CLINICAL TOOLS . . .
LECTOINTATNETTM  Kinetic Parameters  Progress Note  Equations historical regimen.
k+ Electrolytes

eH  Acid-Base

Predicted PK Current Workflow
m Loading dose 2250 mg IV x1 at Sat, Sep 26, 8:00 AM
1500 mg IV q24h (infused over 1.5 hr) Paﬁent-spedﬁc ok

Planned level

i Sun, Oct 4, 3:30 PM
g Anticoag AUC24 500 mg*hr/L draw T : :
9 The two-level calculation estimated CL
cr  CrCl Peak 34.5 meg/mL gl:i?:;iphy AUC + local trough workflow about 3.0 L/hr and half-life about 13.8
Steady-state trough 1.2 meg/mL hours.
Rx  Reference PK source 2-level Sawchuk-Zaske
Predicted level at planned draw 1.5 mecg/mL
Local trough target 10-15 mcg/mL (non-critically ill)

Target AUC 400 to 600 mg*hi/L when MIC is assumed 1 mg/L for serious MRSA infections.

Candidate # administered

AUC and local steady-state trough targets are both met. dose
AUC24 500 mg*hr/L; SS trough 11.2 mcg/mL within 10-15.

The calculator may display a newly

500 1.2 meg/mL AUC + local trough workflow X .

AUC24 » target 400-600 steady-state trough » target 10-15 regimen ranking philosophy ranked ca nd|date aﬁ:er PK IS Updated.
Do not rewrite the dose history to
match it.

Next planned pre-dose level: Sun, Oct 4, 3:30 PM — 30 min before dose #10 (loading dose counted); 14.42 half-lives elapsed.

Observed Kel: 0.0501 hr™. Extrapolated end-infusion peak: 37.0 mg/L
Now model the change
Predicted concentration-time profile « selected regimen #1 £ . .
lIEDO mg q24h se es the entered loading/maintenance schedule and 2-level Sawchuk-Zaske. SelectedTsnimen;grant Useaingiawpianner Use Trough Resu |t - Reg|men Change
to join the old course to a prospective
new regimen.

L)
&
>
L4
3

ZSURx e Vancomycin PK / AUC tutorial e Chapter 4 e V1.2.1 training case 2



VANCOMYCIN e CHAPTER 4

Open Trou

e and describe the decision

FOLLOW-UP Trough Result = Regimen Change

Model a regimen change?

Yes

Use trough to update PK?

No — keep current PK estimate

New dose / interval

750 mg q12 hr

First new-regimen dose

Sep 28, 4:00 PM

Observed trough

26.7 mg/L at Sep 28, 3:30 PM

Proposed new regimen

Manual entry

New infusion time

1.0 hr

Next trough rule

30 min before new dose #4; >1 half-life

Plot course + calculate change

ZSURx e Vancomycin PK / AUC tutorial e Chapter 4 e V1.2.1 training case 3

Use the observed trough

Enter the measured pre-dose
concentration and its exact collection
time.

Keep the Chapter 3 PK

This trough already participated in the
two-level patient-specific fit, so fitting it
again would reuse the same information.

Enter the prospective regimen

The new regimen begins at the next
scheduled dose time. Nothing before
that point is changed.
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Use the trough-fit option only when it adds new information

o Keep current PK — this case

Choose this when the current PK already incorporates the measured
concentration(s), as it does after our Chapter 3 two-level calculation.

a Fit Ke to this trough

Use when the returned trough is new information and the current model has not
already incorporated it. The tool holds Vd fixed and fits Ke to the full entered dose
history.

e Not Bayesian

The course fit is a one-level, fixed-Vd calibration. It should not be described as
Bayesian AUC estimation.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 4 e V1.2.1 training case 4

Avoid double-counting

Do not take a trough already used in the two-level PK calculation and then treat
the same trough as an independent new PK update.

Dose history is essential

The fit uses the loading dose and scheduled maintenance history from the draw
planner. Incorrect administration times produce an incorrect fitted Ke.

If the trough cannot be reconciled

Recheck dose times, infusion times, sample time, and concentration before
forcing a model to fit.
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Read the modeled change as a prospective

MODELED REGIMEN CHANGE

Current patient-specific PK = 750 mg q12h

500 15.6 mcg/mL

new steady-state AUC24 new steady-state trough

Sep 30, 3:30 AM 17.8 mcg/mL

next planned pre-dose level predicted level at next draw
Interpretation

The new steady-state metrics describe repeated 750 mg g12h dosing. The next-draw prediction also includes residual drug from
the prior q8h course.

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 4 e V1.2.1 training case 5

AUC falls into target

With CL =3.0 L/hr, 750 mg q12h predicts
AUC24 =500 mg-h/L.

Steady-state trough is separate

15.6 mcg/mL is the eventual q12h
steady-state trough — not the
concentration expected at the first
follow-up draw.

Residual drug matters

The predicted next level remains higher
because the patient enters the new
regimen with drug accumulated from
q8h dosing.



VANCOMYCIN e CHAPTER 4

The longitudinal nose next

° Blue = prior course
The initial segment reflects the loading

dose and 750 mg g8h history.

Regimen change

Next planned lev

Obseyved 26
Q Purple = proposed course

The curve changes only from the first
new-regimen dose forward.

e Markers anchor the story

Observed trough and next planned level
remain visible so the transition is
clinically interpretable.

[ The longitudinal view is most useful when the entered administration history matches what the patient actually received. ]

ZSURx e Vancomycin PK / AUC tutorial e Chapter 4 e V1.2.1 training case 6
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Plan the next level from the new re

NEXT TROUGH ON NEW REGIMEN

First new-regimen dose New regimen

Sep 28, 4:00 PM 750 mg q12h over 1 hr
Requested rule Minimum elapsed time

30 min before new dose #4 1 half-life
Recommended draw Predicted concentration

Sep 30, 3:30 AM =17.8 mcg/mL

Why 17.8 is not 15.6
15.6 mcg/mL is the new q12h steady-state trough. The first follow-up draw occurs during the transition and still
contains residual contribution from prior g8h doses.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 4 e V1.2.1 training case 7

imen

The planner follows the change

The next level is tied to the new dose schedule,
not the original g8h interval.

Guardrail can move the draw

If the requested sample is earlier than the
minimum-half-life rule, the tool advances it by
dosing intervals.

Interpret transition levels carefully

An early post-change trough should not
automatically be treated as the new regimen's
steady-state trough.
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Use active regimen as proposed when the candidate table already has

WORKSPACE vy  Vancomycin PK / AUC LOGAL Reload  Print
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC & el planning, notes, and intermittent HO support

= Home oh sh 10h 141 19h 24

CLINICAL TOOLS
== Initial / selected regimen == NMew regimen after change == Dose start == Planned draw @ Measured level

K+ Electrolytes

Alternative regimens
eH Acid-Base

Click a regimen row (or Use) to make it the active starting regimen for the graph and planner. The regimen-change box can independently choose any listed alternative as the propesed follow-up regimen.

[ AcTIVE REGIMEN #1: 1500 mg q24h over 1.5 h AUC24 500 (In range) » peak 34.5 » SS trough 11.2 mg/L (In range; target 10-15}

ac  Anticoag Use Regimen Infusion Daily dose AvgAUC24 First24h Last24h AUC/MIC Peak SS trough AUC target Trough target
D——

cy crcl Use 1000 mg ql8h #2 10h  1333mg 444 — — 144 274 n7 In range In range
Rx Reference Use 1250 mg q18h #3 15h 1667 mg 555 — = 555  33.8 14.8 In range In range
. Use 1750 mg q24h #a 20h 1750 mg 583 — — 583 397 13.2 In range In range

Use 750 mg q12h #5 1.0h 1500 mg 500 — — 500 270 15.86 In range High

Use 1250 mg q24h #6 15h 1250 mg 416 — — 416 28.7 93 In range Low

Use 2500 mg q36h #7 2.5h 1667 mg 555 689 407 555 470 8.8 Avginrange; swings Low

Use 2250 mg q36h #s 25h 1500 mg 500 620 367 500 423 7.8 Avginrange; swings Low

Use 500 mg q8h #9 0.5h 1500 mg 500 — — 500 25.0 171 In range High

Copy short summary Print

Equation/source notes: VancoPK 2023 CLv = (0.75xCrCl + 4)x0.06 L{hr; VancoPK Vd = 0.29(age) + 0.33(actual BW kq) + 11 L; VancoPK describes 0.005 hr" for intermittent HD and 30-40% removal over 3—4 h with
high-fiux dialysis, targeting a pre-HD concentration around 20 mg/L as an AUC 400-600 surrogate. The Nebraska pathway is based on the supplied "Nephrology preferred dosing strategy: Adult hemodialysis patients
receiving vancomycin,” updated 11/2017. The trough planner is a configurable workflow aid; its default pre-4th-dose rule is conventional trough practice, while non-Bayesian first-order AUC interpretation should consider
proximity to steady state. v5 adds selectable AUC, local trough, and hybrid targeting; local 10-15/15-20 trough ranges are workflow settings rather than the primary 2020 consensus target. Version 5.0 offline rebuild
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Candidate table

After patient-specific PK is calculated,
the tool ranks alternative
maintenance regimens.

Select intentionally

Choose a regimen only after
confirming that its AUC, trough,
interval, and clinical context are
acceptable.

Shortcut, not history

Use active regimen as proposed can
populate the follow-up box. It does
not mean the patient has already
received it.

Then set the start time

The regimen change is not defined
until the first new-regimen dose time
is established.
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Refresh the Pro

cal Pharmacy Toolk

WORKSPACE v in PK [/ AUC
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and
=  Home roLLow-ur  Trough Result - Regimen Change
Use this when the patient received a loading dose andjor several scheduled doses, a trough
returns, and yo nt the graph to continue through a changed dose or interval. The curve uses
CHNiEAL TODLE the actual dose history entered in the draw planner.
k+ Electrolytes Model a regimen change? No v

eH  Acid-Base

m Calculate standard regimens Reset

= Monitoring note: this calculator is non-Bayesian. A conventional trough just before the 4th dose
Ac  Anticoag reflects the older steady-state trough workflow. For first-order AUC estimation, the 2020
consensus approach uses two concentrations near steady state (post-distribution and trough);
Bayesian AUC methods can assess exposure earlier, often within 24-48 h. The planner therefore
makes dose-number and minimum-half-life rules visible and editable rather than treating them as
universal

cr  CrCl

Rx  Reference

Local session:

s ©) Resuits
5 not ser
Dosing Information Kinetic Parameters Progress Note Equations

IHS EHR / Progress Note

Plain-text and intentionally simple. Edit anything in the box before copying into the EHR

VANCOMYCIN PHARMACOKINETIC NOTE

Patient Metrics

Age: 62 yrs

Sex: Male

Height: 178.@ cm
Total BW: 92.9 kg
Ideal BW: 73.2 kg
Adjusted BW: 80.7 kg
BMI: 29.0 kg/m2

SCr: 1.18 mg/dL
CrCl: 78 mL/min

Recent Doses/Levels
Loading dose: 22508 mg IV x1 at Sat, Sep 26, 8:00 AM
Level 1: 34.3 mcg/mL on Mon, Sep 28, 10:30 AM; Level 2: 26.7 mcg/mL

Estimated Pharmacokinetic Parameters

Method: 2-level Sawchuk-Zaske
Model: Patient-specific

ZSURx e Vancomycin PK / AUC tutorial e Chapter 4 e V1.2.1 training case 9

e model is comp

ORI oo o |

PK context

The note preserves the patient-specific
PK and measured-level information
from Chapter 3.

Follow-up regimen

After the course calculation, the follow-
up section can document the modeled
new dose/interval and next level plan.

Refresh before copying

If you change the regimen or
monitoring plan, refresh the calculator-
generated note so it reflects the final
model.

Verify against the MAR/EHR

Generated text is a starting point.
Confirm what was actually
administered and collected before
signing:
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Four checks before acceptin

o 1. Historical doses are historical

Loading dose and prior maintenance doses must match the actual administration
record. Never edit history simply to make the graph look cleaner.

Q 2. A measured level needs a timestamp

A concentration without the correct collection time cannot be interpreted reliably
in a first-order PK model.

e 3. Do not double-use the same level

If a trough already helped generate the current patient-specific PK, do not
automatically fit the same trough again as though it were new evidence.

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 4 e V1.2.1 training case 10

e

4. Proposed dosing starts in the future

The new regimen begins at the entered first-new-dose time. Before that point,
the graph should remain the prior regimen.

Steady-state metrics are not transition metrics

New SS AUC/trough describe repeated new dosing; the first post-change level
may still reflect residual prior therapy.

Clinical judgment remains outside the curve

Renal trend, cultures, response, toxicity, access, administration feasibility, and
institutional policy still matter.
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Chapter 4 endpoint: the non-HD course is now comp

o Initial dosing ° What the pharmacist should retain

Population PK produced the starting loading and maintenance plan. Actual dose history, measured levels, PK source, proposed regimen, start time,
and follow-up level timing should tell one consistent story.

Q Measured PK ° Do not treat the model as an order

One- and two-level workflows converted observed concentrations into patient- The calculator supports the dosing decision; it does not replace institutional
specific first-order PK. policy, clinical assessment, or order verification.

e Regimen change ° Next: Chapter 5

The longitudinal tool preserved the old course, modeled 750 mg q12h Intermittent high-flux hemodialysis uses a separate workflow with different
prospectively, and planned the next level. assumptions and dosing logic.

( Chapter 5 starts a separate fictitious HD patient rather than forcing the non-HD case into a dialysis workflow.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 4 e V1.2.1 training case 11



Vancomycin PK / AUC

Chapter 5 — Intermittent High-Flux Hemodialysis

A separate workflow for stable intermittent high-flux HD: pre-HD concentration — dialysis removal = post-HD dose = next
pre-HD prediction.

New fictitious patient: 67-year-old male e 80 kg @ 175 cm e stable intermittent high-flux HD
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Choose the HD workflow only for the dialysi ing it was built to model

nical Pharmacy Toolkit

Select Intermittent high-flux
HD

This is a separate mode from the

WORKSPACE vy Vancomycin PK / AUC LOCAL Reload Print
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support
=  Home

Clinical-use note: This is an independently rebuilt decision-support calculator. Standard-dose calculations use transparent published/population equations and patient-

CLINICAL TOOLS specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke = 0.005 hr™", 30-40% .
high-flux removal, pre-HD level 20 mgjL); it is not claimed tc repreduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017 standard CrCl-driven PK/AUC
k+ Electrolytes institutional protocol and is labeled accordingly. Verify against current institutional policy before patient care. workflow.

pH  Acid-Base

Quick new-patient dose Full PK { AUC workflow Intermittent high-flux HD Disclaimer & sources

Minimurmn inputs - load, maintenance regimen, AUC + trough targets, levels, draw planner, PK-guided post-HD dosing the Mebraska Dosing philosophies, guideline context, and o o .

and next level timing longitudinal graph, and EHR note pi verified source links Scope IS |ntent|ona"y
¥ Anticoag narrow

o Patient Parameters e Intermittent High-Flux Hemodialysis

Use for stable intermittent high-flux

cr CrCl ..
Actual body weight o Scope: stable intermittent high-flux HD only. Do not use this module for SLED, HD. The tool explicitly excludes SLED,
CRRT, peritoneal dialysis, pediatric patients, or antibiotic lock therapy. CRRT. peritoneal dialysis pediatric
3. 2.

Rx  Reference

Height [l cm q sy
2 o patients, and antibiotic-lock therapy.
Current pre-ulalysm level mg{L
Sex for Cockcroft-Gault / IBW Male v
Dialysis removal 35 % SCr/CrCl are not the driver
AgE years
Interdialytic Ke 0.005 hr? The HD model separates slow
— — — — interdialytic elimination from
fm?2 IBW AdIBW Ka (0.4} 2 Time until next dialysis 2days/48h v
EML kg bWk diEW kg 103} BSATT ¥ ! extracorporeal removal rather than
PK target pre-dialysis level 20 mg/L using CrCl for maintenance clearance.
HD mode: SCr/CrCl are intentionally not used to drive vancomycin maintenance clearance. The
HD model separates slow interdialytic elimination from extracorporeal dialysis removal
Current post-HD dose (optional) mg

Two strategies are shown

Optional first-dose estimator

nr The tool places a PK-guided
approximation beside a legacy

Reset HD inputs Nebraska Medicine 11/2017 protocol

comparison.

Hours from first dose to next HD 24

PK-guided side: uses the current VancoPK Vd equation, 25% larger Vd for the first dose, default
Ke 0.005 hr™", configurable 30-40% high-flux removal, and an editable pre-HD target (default 20

mall} Makeaeka eida ranradiene tha cinnlind 19T nrataenl lnaie and manitarina cadanen

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 5 e V1.2.1 training screenshots 2
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Enter patient size and the current pre-HD situation

z Zuni Clinical Pharmacy Toolki
Integ phi ort

woRKseac v Vancomycin PK / AUG S - | Patient parameters
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support
Home LAHLAI=-UusSe NULED 1HIS 15 all HNUSPEHUSTILY 20Ul USLIDIVIESURPUIL Lalbuidivl. J1aiiudiu-uuse Lalbuiduiuis use udlispdi el Julisiisuf Jupuiduivil seyuauulis diiu pausin= Weight height SeX and age are used
_ specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke ~ 0.005 hr™', 30-40% T ’ T
high-flux removal, pre-HD level 20 mg/L); it is not claimed to reproduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017 for body—5|ze calculations and the HD Vd
CLINICAL TOOLS institutional protecol and is labeled accordingly. Verify against current institutional pelicy before patient care. estimate.

k+ Electrolytes

Quick new-patient dose Full PK / AUC workflow Intermittent high-flux HD Disclaimer & sources
pH Acid-Base Minimum inputs - load, maintenance regimen, AUC + trough targets, levels, draw planner, g st-HD (a Dosing philosophies, guideline context, and
and next level timing longitudinal graph, and EHR note verified source links
o Patient Parameters e Intermittent High-Flux Hemodialysis - .
ac  Anticoag Training concentration = 17 mg/L
Actual body weight 80 a b Scope: stable intermittent high-flux HD only. Do not use this module for SLED, immediately before dialysis.
cr CrCl CRRT, peritoneal dialysis, pediatric patients, or antibiotic lock therapy.
Height 175 Ul cm
R« Reference Current pre-dialysis level 17 mg/L
Sex for Cockcroft-Gault / IBW Male ~
Dialysis removal 35 Y
Age 67 years .
Interdialytic Ke 0.005 hrt HD assumptlons
26.1 70.5 74.3 1.97 oo H [
BIMI kg/m? IBW kg AdiBW kg (0.4) BSA m? Time until next dialysis 2days/48h v Default hlgh flux removal is 35% and
interdialytic Ke is 0.005 hr™. Change
HD mode: SCr/CrCl are intentionally not used to drive vancomycin maintenance clearance. The Filarget pre-dialysis level 0 mg/L these Only When YOU have a defenSIble
HD model separates slow interdialytic elimination from extracorporeal dialysis removal. reason
Current post-HD dose (optional) 750 mg
Optional first-dose estimator
SE— Interval matters

Hours from first dose to next HD 48 < Jnr

Choose the actual time to the next HD

Reset HD inputs session: 24, 48, 72, or 96 hours.

PK-guided side: uses the current WYancoPK Vd equation, 25% larger Vd for the first dose, default
Ke 0.005 hr™", configurable 30-40% high-flux removal, and an editable pre-HD target (default 20
mg/L). Nebraska side: reproduces the supplied 11/2017 protecol logic and monitoring cadence

ZSURx e Vancomycin PK / AUC tutorial ¢ Chapter 5 e V1.2.1 training screenshots 3
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The practical monitorin

z Zuni Clinical Pharmacy Toolk

Inteq

WORKSPACE v Vancomycin PK / AUC oo [ neiosa | [ pemt
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

Default target = 20 mg/L

. Home LHILAI-USE HIULED TS 15 dll HNUEPEHUETILY TEUUIIL UELISIVIESUPPUIL Lalbuidivl., SLaliuaiu=uuse Ldibuiauuns uste tdlispal 811l PUulishisujpupuiauuvil eyuauuliis alu paugiiez- The PK Side Works backwa rd from the desired
specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke = 0.005 hr™", 30-40% . .
high-flux removal, pre-HD level 20 mgjL); it is not claimed to reproduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017 concentration before the next HD session.
CLINICAL TOOLS institutional protocol and is labeled accordingly. Verify against current institutional policy before patient care.

k+ Electrolytes

Quick new-patient dose Full PK | AUC workflow Intermittent high-flux HD Disclaimer & sources
i Acid-Base Minimurm inputs - load, maintenance regimen, AUC + trough targets, levels, draw planner, it-HD ¢ Neb a Dosing philosophies, guideline context, and
and next level timing longitudinal graph, and EHR note verified source links
m - itoring?
o Patient Parameters e Intermittent High-Flux Hemodialysis Why pre HD monltorlng.
3 hnticeag _ Current consensus guidance considers pre-HD
Actual body weight 80 b Scope: stable intermittent high-flux HD only. Do not use this module for SLED, trati itori th t tical h
o CrCl CRRT, peritoneal dialysis, pediatric patients, or antibiotic lock therapy. concentration monitoring the most practical approac
Height 175 Ll cm in intermittent HD; 15-20 mg/L is used as a surrogate
R Reference Current pre-dialysis level 7 mg/L likely to correspond to AUC24 400-600 when MIC <1
Sex for Cockcroft-Gault / IBW Male v mg/L.
Dialysis removal 35 %
Age 67 years
Interdialytic Ke 0.005 hr?
261 70.5 743 197 Current dose is optional
BMI kg/m? IBW kg AiBW kg (0.4) BSA m? Time until next dialysis 2days/48h v X
Entering the current post-HD dose helps the legacy
HD mode: SCr/CrCl are intentionally not used to drive vancomycin maintenance clearance. The Fi Iarget pre-dialysis level 2 ma/L prOtOCO| S fO”OW‘Up |Og|C eXpIaIn Whether anOther 250_
HD model separates slow interdialytic elimination from extracorporeal dialysis removal mg adjustment iS SUggeSted.
Current post-HD dose (optional) 750 mg

Optional first-dose estimator

F 000000 %
Hours from first dose to next HD 48 % |nr
Then compare
Compare HD strategies Reset HD inputs . . .
_ Select Compare HD strategies only after confirming the
PK-guided side: uses the current VancoPK Vd equation, 25% larger Vvd for the first dose, default |eVe|, |nterVa|, and assumphons‘

Ke 0.005 hr™", configurable 30-40% high-flux removal, and an editable pre-HD target (default 20
mg/L). Nebraska side: reproduces the supplied 11/2017 protocoel logic and monitoring cadence.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 5 e V1.2.1 training screenshots 4
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48-hour example: read the PK-¢ nost-HD calculation

Z Zuni Clinical Pharmacy Tool

Recommended post-HD
dose

For this training case, the PK side
calculates 750 mg after HD.

WORKSPACE y Vancomycin PK / AUC LOCAL Reload Print
Dosing | Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

Home
3. Hemodialysis Comparison

CLINICAL TOOLS

PK-guided » VancoPK-style ituti ., Medicine 11/2017

k+ Electrolytes
Post-HD dose calculation Protocol recommendation

750 mg after HD 750 mg after HD

m Calculated raw supplemental dose 817 mg, rounded to the nearest 250 mg and limited to 0-2000 o
mg for this tool. The model aims for 20.0 mgjL before the next HD session in 48 h Pre-HD 17.0 mg/L is within 15-20: protocol -+ 750 mg IV after HD.

pH  Acid-Base

Follow the concentration
steps

ac  Anticoag Initial protocol maintenance before adjustment: 750 mg after each HD. Target pre-HD: 15-20 mgjL.
56.8 11.1 mg/L 19.1mg/L 817 mg

= oo Estimated vd L Post-HD level Predicted next pre- Unrounded 1600 mg 750 mg 15-20 Weekly 17 mg/l— pre_HD —about 11.1 mg/l—

T . .
' SELREEE HD e e Loading dose Initial post-HD Pre-HD target Once stable after 35% dlalySIS removal = dose

7 Reference 548 486 139 formula result maintenance mgyL aﬁde? 3 1pred|;:|ted next pre-HD
o e 4 s e aboul Jme/l.
RstZ il ale Lasizt hiate Interdialybo a1 Load: 20 mg/kg IV once (min 1800 mg; max 2000 mg)\nPre-HD >20 - 500 mg

after HD\nPre-HD 15-20 -+ 758 mg after HD\nPre-HD <15 -+ lesser of 15 mg/kg
or 1608 mg

Modeled first- and last-24-h exposures do nat trigger the built-in 400/600—
850 flags.

Raw vs practical dose

The raw calculation is about 817 mg;
the tool rounds to a practical 250-mg
increment.

Monitoring / follow-up: After any dose change, recheck a level before the

= : next HD; once stable and in range, monitor weekly.
First-dose estimator

VancoPK-style first-dose estimate using Vd x1.25: raw 1806 mg - 1750 mg
IV x1 (tool cap 2000 mg). Predicted pre-HD at 48 h: 19.4 mg/L.

After HD: Cpost = Cpre x (1 - removal)\nRequired post-dose C = target pre-
HD x e”(Kexhours)\nDose = Vd x (required C - Cpost)\nAUC over elimination
segment = (Chigh — Clow) / Ke

Exposure flags
| The tool also estimates first- and
HD concentration trajectory
Visualizes the modeled dialysis drop, post-HD supplemental dose, and interdialytic elimination to the next pre-HD level laSt_24_hour AUCS and ﬂags mOdeIed
exposure outside its built-in ranges.

24 ’
= nawvt nra_ LN 101
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Use the HD trajectory to understand what the dose is doin

z Zuni Clinical Pharmacy Tooll

Integ

WORKSPACE vy Vancomycin PK / AUC
Desing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support
= Home
56.8 M.1mg/L 19.1 mg/L 817 mg
Estimated vd L Post-HD level Predicted next pre- Unrounded
LAt TeoLs before dose HD calculated dose
k+ Electrolytes
548 486 139
First 24-h AUC Last 24-h AUC Interdialytic half-life h

pH  Acid-Base

ac  Anticoag

Modeled first- and last-24-h exposures do not trigger the built-in 400/600~
850 flags.

First-dose estimator

&g crol VancoPK-style first-dose estimate using Vd x1.25: raw 1808 mg - 1750 mg

IV x1 (tool cap 2000 mg). Predicted pre-HD at 48 h: 19.4 mg/L.

Rx  Reference

After HD: Cpost = Cpre x (1 - removal)\nRequired post-dose C = target pre-
HD x e”(Kexhours)ynDose = Vd x (required C - Cpost)\nAUC over elimination
segment = (Chigh - Clow) / Ke

| HD concentration trajectory

wooa | neiona || prine ((ESEY

Initial protocal maintenance before adjustment: 750 mg after each HD. Target pre-HD: 15-20 mg/L.

1600 mg

Loading dose

750 mg 15-20

Initial post-HD

Weekly
Pre-HD target Once stable
formula result maintenance mg/L

Load: 20 mg/kg IV once (min 1660 mg; max 2080 mg)\nPre-HD >26 - 500 mg
after HD\nPre-HD 15-20 - 750 mg after HD\AnPre-HD <15 - lesser of 15 mg/kg
or 1080 mg

Monitoring / follow-up: After any dose change, recheck a level before the
next HD; once stable and in range, monitor weekly.

Visualizes the modeled dialysis drop, post-HD supplemental dose, and interdialytic elimination to the next pre-HD leve!

30
24
2 next pre-HD 19.1
E g dfrrentpre-HD 17.0 —
(=]
S
3
o 12
(%)
[ =
™
2
5
0
Oh 12h 24 h 36h 48 h
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Purple drop

The immediate drop represents
modeled extracorporeal removal
during HD.

Blue rise

The post-HD vancomycin dose raises
the modeled concentration after
dialysis.

Blue decay

The concentration then falls using
the entered interdialytic Ke until the
next session.

Green endpoint

The next pre-HD concentration is the
practical monitoring endpoint used
to judge the post-HD dose.
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A 72-hour weekend interval can require a different post-HD dose

nical Pharmacy Tool

WORKSPACE y Vancomycin PK / AUC
Dosing | Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

= Home

CLINICAL TOOLS

k+ Electrolytes
pH  Acid-Base
ac  Anticoag

cr CrCl

Rx  Reference

3. Hemodialysis Comparison

PK-guided » VancoPK-style

Post-HD dose calculation

1000 mg after HD

Calculated raw supplemental dose 1001 mg, reunded to the nearest 250 mg and limited to 0-2000
mg for this tool. The model aims for 20.0 mgjL before the next HD sessionin 72 h

56.8 11.1 mg/L 20.0 mg/L 1001 mg

Estimated vd L Post-HD level Predicted next pre- Unrounded
before dose HD calculated dose

648 510 139

First 24-h AUC Last 24-h AUC Interdialytic half-life h

Modeled first- and last-24-h exposures do nat trigger the built-in 400/600—
850 flags.

First-dose estimator

VancoPK-style first-dose estimate using Vd x1.25: raw 2036 mg - 2000
mg IV x1 (tool cap 2000 mg). Predicted pre-HD at 72 h: 19.6 mg/L.

After HD: Cpost = Cpre x (1 - removal)\nRequired post-dose C = target pre-
HD x e”(Kexhours)\nDose = Vd x (required C - Cpost)\nAUC over elimination
segment = (Chigh — Clow) / Ke

| HD concentration trajectory

LOCAL Reload Print m

., Medicine 11/2017

Protocol recommendation

750 mg after HD

Pre-HD 17.0 mg/L is within 15-20: protacol =+ 750 mg IV after HD.

Initial protocol maintenance before adjustment: 750 mg after each HD. Target pre-HD: 15-20 mgjL.

1600 mg 750 mg 15-20 Weekly
Loading dose Initial post-HD Pre-HD target Once stable
formula result maintenance mg/L

Load: 20 mg/kg IV once (min 1060 mg; max 2680 mg)\nPre-HD >20 - 500 mg
after HD\nPre-HD 15-20 -+ 758 mg after HD\nPre-HD <15 -+ lesser of 15 mg/kg
or 1888 mg

Monitoring / follow-up: After any dose change, recheck a level before the
next HD; once stable and in range, monitor weekly.

Visualizes the modeled dialysis drop, post-HD supplemental dose, and interdialytic elimination to the next pre-HD level

28"
=

ZSURx e Vancomycin PK / AUC tutorial e Chapter 5 e V1.2.1 training screenshots 7

Change only the interval

The patient and pre-HD level are
unchanged; time to next dialysis is
now 72 hours.

PK dose increases

The modeled supplemental dose
rises to 1000 mg after HD to target
the next pre-HD concentration.

Why?

There is another day of interdialytic
elimination before the next session,
so more post-HD drug is required in
this model.

Do not reuse the 48-hour
answer

Always select the actual next-HD
interval; M/W/F schedules contain
both 48- and 72-hour gaps.
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Treat the built-in first-dose estimator as an approximation, not a universal loading protocol

Zuni Clinical Pharmacy Tooll

WORKSPACE v Vancomycin PK / AUC

Sost g 5 > : 7 % LOCAL Reload Print
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, leve! planning, notes, and intermittent HD support

Home
3. Hemodialysis Comparison
CLINICAL TOOLS

PK-guided » VancoPK-style ituti . Medicine 11/2017

k+ Electrolytes

Post-HD dose calculation Protocol recommendation

750 mg after HD 750 mg after HD

v Vancomycin Calculated raw supplemental dose 817 mg, rounded to the near: o
mg for this tool. The model aims for 20.0 mgjL before the next HD session in 48 h Pre-HD 17.0 mg/L is within 15-20: protocol -+ 750 mg IV after HD.

»H Acid-Base

earest 250 mg and limited to 0-2000

ac  Anticoag Initial protocel maintenance before adjustment: 750 mg after each HD. Target pre-HD: 15-20 mg/L.
56.8 MAmg/L 19.1mg/L 817 mg
A cioi Estimated Vd L Post-HD level Predicted next pre- Unrounded 1600 mg 750 mg 15-20 Weekly
T I 1.
b= ieee Hb calculated dose Loading dose Initial post-HD Pre-HD target Once stable
formula result maintenance mgfL
Rx  Reference 548 486 139
First 24-h AUC Last 24-h AUC Interdialytic half-life h

Load: 26 mg/kg IV once (min 1600 mg; max 2600 mg)\nPre-HD >26 - 580 mg
after HD\nPre-HD 15-26 -+ 7508 mg after HD\nPre-HD <15 - lesser of 15 mg/kg
or 1809 mg

Modeled first- and last-24-h exposures do not trigger the built-in 400/600-

650 flags.
Monitoring / follow-up: After any dose change, recheck a level before the

= 3 next HD; once stable and in range, monitor weekly.
First-dose estimator

VancoPK-style first-dose estimate using Vd x1.25: raw 1806 mg - 1750 mg
IV x1 (tool cap 2000 mg). Predicted pre-HD at 48 h: 19.4 mg/L.

After HD: Cpost = Cpre x (1 - removal)\nRequired post-dose C = target pre-
HD x e”(Kexhours)\nDose = Vd = (required € - Cpost)\nAUC over elimination
segment = (Chigh - Clow) / Ke

| HD concentration trajectory
Visualizes the modeled dialysis drop, post-HD supplemental dose, and interdialytic elimination to the next pre-HD leve!

24 ’
=] navt nra_HN 101
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What the estimator does

It uses a VancoPK-style first-dose Vd that is
25% larger and works backward from the
selected pre-HD target.

It can differ from guideline loading
doses

For this case the tool estimates 1750 mg,
while current consensus guidance uses
weight-based loading recommendations for
high=flux"HD:

Current guideline starting point

For vancomycin given after high-flux HD, the
2020 consensus table lists a 25 mg/kg loading
dose and 10 mg/kg maintenance dose as
initial weight-based recommendations,
followed-by-concentration-guided
adiustment.

Use institutional policy

The estimator is decision support. Follow the
loading strategy required by the site/protocol
managing-the patient.
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Understand what the Nebraska comparison is — and what it is not

e o VancomycinPK/ AUC e ° Legacy institutional nomogram
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

i The right-hand box reproduces the
3. Hemodialysis Comparison supplied Nebraska Medicine protocol
CLINICAL TOOLS updated 11/2017.

PK-guided + VancoPK-style ituti ol Medicine 11/2017

k+ Electrolytes

Post-HD dose calculation

750 mg after HD

Calculated raw supplemental dose 817 mg, rounded to the nearest 250 mg and limited to 0-2000
mg for this tool. The model aims for 20.0 mg/L before the next HD session in 48 h

Protocol recommendation

750 mg after HD

Pre-HD 17.0 mg/L is within 15-20: pratocol =+ 750 mg IV after HD.

Initial protocol maintenance before adjustment: 750 mg after each HD. Target pre-HD: 15-20 mg/L.

Simple level bands
In the tool: >20 = 500 mg after HD; 15-

ac  Anticoag

Spn NAmpl Hmglt SH7mg 20 = 750 mg; <15 — lesser of 15 mg/kg
= croi Estimated Vd L Post-HD level Predicted next pre- Unrounded 1600 mg 750 mg 15-20 Weekly
r I L .
befoiedose o calculated dose Loading dose Initial post-HD Pre-HD targst Once stable or 1000 me.
formula result maintenance mgjfL
Rx Reference 548 486 139
RIsb2d hAlC S 2 HALS Interdialytic el Jie b Load: 26 mg/kg IV once (min 1088 mg; max 2008 mg)\nPre-HD >20 - 508 mg

after HD\nPre-HD 15-20 -+ 750 mg after HD\nPre-HD <15 — lesser of 15 mg/kg
or 1608 mg

Modeled first- and last-24-h exposures do not trigger the built-in 400/600— o o . o
e It is intentionally different
Unlike the PK side, this nomogram does
not explicitly calculate Vd, dialysis

VancoPK-style first-dose estimate using Vd x1.25: raw 1806 mg - 1750 mg removal, Ke, or the 24/48/72/96-hour
IV x1 (tool cap 2000 mg). Predicted pre-HD at 48 h: 19.4 mg/L. interval.

Monitoring / follow-up: After any dose change, recheck a level before the

= : next HD; once stable and in range, monitor weekly.
First-dose estimator

After HD: Cpost = Cpre x (1 - removal)\nRequired post-dose € = target pre-
HD = e”(Kexhours)\nDose = Vd x (required C - Cpost)\nAUC over elimination
segment = (Chigh — Clow} / Ke

Do not treat it as current
consensus

| HD concentration trajectory

Visualizes the modeled dialysis drop, post-HD supplemental dose, and interdialytic elimination to the next pre-HD level Use It Only If yOUr institut‘ion Speciﬁca”y
30 follows that pathway; current consensus
emphasizes weight-based starting doses
plus pre-HD concentration-guided

24 ’
- nevt e bn e individualization.
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When the two boxes disa

z Zuni Clinical Pharmacy Toolki
€ p ort

WORKSPACE v Vancomycin PK / AUC LOCAL Reload Print
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

PK side: 1000 mg

: Home The 72-hour interval is explicitly part of
3. Hemodialysis Comparison the PK calculation.
CLINICAL TOOLS
PK-guided « VancoPK-style ituti . Medicine 11/2017
k+ Electrolytes
Post-HD dose calculation Protocol recommendation

pH  Acid-Base

1000 mg after HD 750 mg after HD
Caleulated raw supplemental dose 1001 mg, rounded to the nearest 250 mg and limited to 0-2000 o Le aC Side: 750 m
m myg for this tool. The model aims for 20.0 mgjL before the next HD B;Sicn in72 h. b Pre-HD 17.0 mg/L is within 15-20: protocol -+ 750 mg IV after HD. g y g

ac  Anticoag Initial protocol maintenance before adjustment: 750 mg after each HD. Target pre-HD: 15-20 mgjL. The Nebraska band still sees a 17 mg/L

i ik Aol WYlme pre-HD level and assigns its 15-20 mg/L
o Estimated Vd L Post-HD level Predicted next pre- Unrounded 1600 mg 750 mg 15-20 Weekly q

T r 5 .
closs dose HD calculated dose Loading dose Initial pest-HD Pre-HD target Once stable 0Ose.
formula result maintenance mg/L

g Reference 648 510 139

Hista rallc tad ZEhauc Intcilytic haltKic b Load: 20 mg/kg IV once {min 1066 mg; max 2660 mg)\nPre-HD >20 - 560 mg

after HD\nPre-HD 15-20 - 750 mg after HD\nPre-HD <15 - lesser of 15 mg/kg

! r o or 1000 mg
Modeled first- and last-24-h exposures do not trigger the built-in 400/600~ H
i Why they diverge
Monitoring / follow-up: After any dose change, recheck a level before the . . .
Fikst-doss astimator next HD; once stable and in range, monitor weekly. They answer the dosmg questlon using
different assumptions and different
VancoPK-style first-dose estimate using Vd x1.25: raw 2036 mg -> 2000 levels of model detail.

mg IV x1 (tool cap 2000 mg). Predicted pre-HD at 72 h: 19.6 mg/L.

After HD: Cpost = Cpre x (1 - removal)\nRequired post-dose C = target pre-
HD = e”(Kexhours)\nDose = Vd x (required C - Cpost)\nAUC over elimination
segment = (Chigh — Clow) / Ke

Resolve with policy + patient
context

| HD concentration trajectory
Visualizes the modeled dialysis drop, post-HD supplemental dose, and interdialytic elimination to the next pre-HD level

The calculator itself instructs the user to
35 follow the pathway required by the

institution.
28 ’-
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High pre-HD concentrations can lead to a small dose or a hold

nical Pharmacy Toolkit

s , Vancomycin PK / AUC oo | oo (Y Training level = 28 mg/L

Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support
: Home After modeled 35% dialysis removal,
3. Hemodialysis Comparison substantial vancomycin remains.

CLINICAL TOOLS

PK-guided » VancoPK-style ituti ., Medicine 11/2017

k+ Electrolytes

Post-HD dose calculation Protocol recommendation

500 mg after HD 500 mg after HD

Calculated raw supplemental dose 411 mg, rounded to the nearest 250 mg and limited to 0-2000 ) PK Side Calculates 500 m
m mag for this tool. The model aims for 20.0 mg/L before the next HD session in 48 h Pre-HD 28.0 mg/L is >20: protocol table - 500 mg IV after HD. g

pH  Acid-Base

ac  Anticoag Initial protacol maintenance before adjustment: 750 mg after each HD. Target pre-HD: 15-20 mg/L. The model Only Supp|ement5 what is
2.8 18.2 my 2L mpt 41lmg needed to approach the next pre-HD
5 crcl Estimated Vd L Post-HD level Predicted next pre- Unrounded 1600 mg 750 mg 15_20 Weekly
r r 9 -
bEel=E bz TR G Loading dose Initial post-HD Pre-HD target Once stable ta rget.
formula result maintenance ITg-‘L
R Reference 611 542 139
Hisbed hallC East 2L AUG IntEraialytic hslt; it 1 Load: 20 mg/kg IV once (min 1800 mg; max 2000 mg)\nPre-HD >26 - 560 mg
after HD\nPre-HD 15-28 - 750 mg after HD\nPre-HD <15 - lesser of 15 mg/kg
: or 1000 mg
Modeled first- and last-24-h exposures do not trigger the built-in 400/600—
ey Legacy protocol also shows
Maonitoring / follow-up: Because the level remains out of range after a 500 m
known current dose (750 mg), the protocol says to adjust another 250 mg g

First-dose estimator and recheck before the next dialysis session. After any dose change,

recheck a level before the next HD; once stable and in range, monitor

Its >20 mg/L band assigns 500 mg;

VancoPK-style first-dose estimatelusing Vd %1.25: raw 2036 mg - 2000 weekly. the tool notes that very high levels

mg IV x1 (tool cap 2000 mg). Predicted pre-HD at 72 h: 19.6 mgj/L. mav sometimes req ire sk'pp'ng 3
\'A ul 10]e]]

After HD: Cpost = Cpre x (1 - removal)\nRegquired post-dose C = target pre- dose under that Iegacv protocol.

HD x e™(Kexhours)\nDose = Vd x (required C - Cpost)\nAUC over elimination
segment = (Chigh - Clow) / Ke

Verify before dosing

| HD concentration trajectory Unexpectedly high concentrations
Visualizes the modeled dialysis drop, post-HD supplemental dose, and interdialytic elimination to the next pre-HD level Should trigger a Check Of |eve| ﬁming’
dose history, dialysis session, and
institutional hold criteria.

35

current pre-HD 28.0

) 28\[

ZSURx e Vancomycin PK / AUC tutorial e Chapter 5 e V1.2.1 training screenshots 11
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Low pre-HD concentrations generally require more replacement

nical Pharmacy Toolkit

s , Vancomycin PK / AUC oo | oo (Y Training level = 12 mg/L

Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

. Home The starting concentration is below
3. Hemodialysis Comparison the usual 15-20 mg/L pre-HD target
CLINICAL TOOLS range.
PK-guided » VancoPK-style ituti ., Medicine 11/2017

k+ Electrolytes
Post-HD dose calculation Protocol recommendation

1000 mg after HD 1000 mg after HD
Calculated raw supplemental dose 1002 mg, rounded to the nearest 250 mg and limited to 0-2000 . PK Side: 1000 m
m mg for this tool. The model aims for 20.0 mJg."L before the next HD session in 48 h Pre-HD 12.0 mg/L is <15: protocol <+ 1000 mg IV after HD (lesser of 15 mg/kg g

pH  Acid-Base

B Anticoag aripanimgl: With 48 hours to the next HD session,

56.8 7.8 mgIL 20.0 mg“— 1002 mg Initial protocol maintenance before adjustrment: 750 my after each HD. Target pre-HD: 15-20 mgjL. the mOdeI calculates enough pOSt‘HD
o erel Estimated vd L Post-HD level Predicted next pre- Unrounded .

g r before dose HD calculated dose 1600 mg 750 mg 15-20 Weekly drug tO pl’edICt about 20 mg/L neXt

il Reference Loading dose Initial post-HD Pre-HD target Once stable time-

574 509 139 formula result maintenance mg/L

First 24-h AUC Last 24-h AUC Interdialytic half-life h

Load: 20 mg/kg IV once (min 18808 mg; max 2000 mg)\nPre-HD >26 - 560 mg
‘ ; Tisr - fter HD\nPre-HD 15-20 - 750 mg after HD\nPre-HD <15 - lesser of 15 mg/kg
Modeled first- and last-24-h exposures do not trigger the built-in 400/600 2 B .
1006
ey or 1660 ng Legacy side: 1000 mg

Monitoring / follow-up: Because the level remains out of range after a For <15 mg/L’ the SUpplled prOtOCOI
known current dose (750 mg), the protocol says to adjust another 250 mg uses the lesser of 15 mg/kg or 1000
and recheck before the next dialysis session. After any dose change, mg

recheck a level before the next HD; once stable and in range, monitor :
weekly.

First-dose estimator

VancoPK-style first-dose estimate using Vd x1.25: raw 2036 mg - 2000
mg IV x1 (tool cap 2000 mg). Predicted pre-HD at 72 h: 19.6 mgj/L.

After HD: Cpost = Cpre x (1 - removal)\nRequired post-dose C = target pre-
HD x e™(Kexhours)\nDose = Vd x (required C - Cpost)\nAUC over elimination
segment = (Chigh - Clow) / Ke

Recheck after changes

| HD concentration trajectory The legacy box recommends another
Visualizes the modeled dialysis drop, post-HD supplemental dose, and interdialytic elimination to the next pre-HD leve level before the next HD after a dose
adjustment; current guidance also
emphasizes concentration-guided
individualization.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 5 e V1.2.1 training screenshots 12
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HD workflow: keep the sequence simple and repeatable

o 1. Confirm the modality ° 4. Review assumptions
Stable intermittent high-flux HD only. Do not use this pathway for SLED, CRRT, or PD. Check dialysis removal, interdialytic Ke, target, and any known current post-HD
dose.
0 2. Obtain the pre-HD level e 5. Compare and interpret
Use a concentration drawn immediately before dialysis when following the intended Read the PK-guided calculation and the legacy nomogram as separate strategies
workflow. rather than averaging them together.
e 3. Enter the actual next-HD interval ° 6. Dose, monitor, repeat

24, 48, 72, or 96 hours materially changes the PK-guided dose. Use institutional policy, administer the selected post-HD dose, and let the next

pre-HD concentration drive subsequent dosing.

[ Current consensus: pre-HD 15-20 mg/L is the practical monitoring range most likely to correspond to AUC24 400-600 when MIC <1 mg/L. ]

ZSURx e Vancomycin PK / AUC tutorial e Chapter 5 e V1.2.1 training screenshots 13
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Use Disclaimer & Sources to understand the tool's dosin

z

Zuni Clinical
Inteq! F

WORKSEPACE

Home

CLINICAL TOOLS

K+

Electrolytes

pH  Acid-Base

Aac  Anticoag

cr

CrCl

Reference

Pharmacy Toolkit
on op

ort

v Vancomycin PK/AUC

Dosing | Pharmacokinetics - Quick dosing, full PKIAUC workflaw, level planning, notes, and

iittent HD support

LOCAL Reload Print

Clinical-use note: This is an independently rebuilt decision-suppaort calculator. Standard-dose calculations use transparent published/population equations and patient-
specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke ~ 0.005 hr™', 30-40%
high-flux removal, pre-HD level 20 mg/L); it is not claimed to reproduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017
institutional protocol and is labeled accordingly. Verify against current institutional policy before patient care.

Quick new-patient dose

Minimum inputs - load, maintenance regimen, AUC + trough tar

Full PK / AUC workflow
ts, levels, draw planner,
and EHR note protocol

longitudinal graph,

Intermittent high-flux HD
PK-guided post-HD dosing beside the Nebraska

Clinical disclaimer: This calculator is a local decision-support aid, not a substitute for patient-specific assessment, current institutional policy, infectious-diseases
consultation, or a validated Bayesian dosing platform. The 2020 consensus recommendations summarized here were developed primarily from serious/invasive
MRSA data; the guideline itself cautions against automatically extrapolating those data to mild noninvasive infections or other organisms.

Vancomyecin dosing philosophies

AUC-guided

Current consensus approach for serious MRSA:
target AUC24/MIC 400-600 mg-h/L when MIC is
assumed to be 1 mg/L by broth microdilution. The
2020 guideline recommends achieving target
exposure early, generally within 24-48 hours, and
describes AUC-guided dosing/monitoring as the
most accurate and safest approach.

In this calculator preferred” ranks regimens by AUC
target attainment. The steady-state trough is still displayed, but
it is not forced into a histerical trough range.

Historical / local trough-guided

The 2009 consensus era used trough
concentrations as a practical surrogate for AUC.
Higher trough targets such as 15-20 mg/L were
used for complicated/serious infections to increase
the probability of achieving AUC/MIC z400.

Your local workflow represented here uses 10-15 meg/mL when
non-critically ill and 15-20 meg/mL when critically ill. Those
local thre: s are workflov tings in this tool, not the
primary target of the 2020 consensus guideline.

Why guidelines moved away from forcing trough 15-20 mg/L

Hybrid AUC + local trough

Default in v5. The calculator first looks for
regimens with AUC24 400-600 and, among those,
prefers a regimen whose predicted steady-state
trough also meets the local 10-15 or 15-20 target. If
both cannot be achieved, it keeps the AUC
safety/exposure target ahead of the trough target
and clearly flags the disagreement.

ompromise for sites that still make
s from troughs while retaining modern

This is an operationa
bedsig e adjustme
AUC context,

The 2020 ASHP/PIDS/SIDP/IDSA revision states that the 2009 strategy used trough 15-20 mg/L as a surrogate for AUC/MIC 400, but subsequent data showed more

nephrotoxicity with trough-based targeting. The revised guideline recommends AUC24/MIC 400-600 for serious MRSA because it better balances efficacy and safety. A

2022 systematic review/meta-analysis of 10 studies (4,231 patients) found lower vancomycin-associated AK| with AUC-guided strategies than with trough-guided

strategies, while also noting limitations in the evidence.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 5 e V1.2.1 training screenshots 14

ohilosoph

Decision support

The calculator explicitly states that it is
not a substitute for patient-specific
assessment, current institutional policy,
or specialist input.

HD evidence is different

The 2020 consensus acknowledges
limited HD outcome data and
recommends practical pre-HD
concentration monitoring rather than
pretending HD AUC estimationis as

Know which pathway you are
using

The PK-guided HD side is a transparent
approximation; the Nebraska side is a
reproduced 2017 institutional protocol.

Next: Chapter 6

Finish the tutorial with dosing
philosophy, safety limitations, sources,
and the complete ZSURx vancomycin
workflow.



Vancomycin PK / AUC

Chapter 6 — Philosophy, Safety, Sources & Complete Workflow

The capstone: understand what the calculator is designed to do, where its limits are, and how the six chapters fit into one
pharmacist workflow.
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Start with the tool's dosin

z

Zuni Clinical
Inteq!

WORKSEPACE

Home

CLINICAL TOOLS

K+

Electrolytes

pH  Acid-Base

Aac  Anticoag

cr

CrCl

Reference

Pharmacy Toolkit
on op

ort

v Vancomycin PK/AUC

Dosing | Pharmacokinetics - Quick dosing, full PKIAUC workflaw, level planning, notes, and

iittent HD support

LOCAL Reload Print

Clinical-use note: This is an independently rebuilt decision-suppaort calculator. Standard-dose calculations use transparent published/population equations and patient-
specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke ~ 0.005 hr™', 30-40%
high-flux removal, pre-HD level 20 mg/L); it is not claimed to reproduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017
institutional protocol and is labeled accordingly. Verify against current institutional policy before patient care.

Quick new-patient dose

Minimum inputs - load, maintenance regimen, AUC + trough tar

Full PK / AUC workflow
ts, levels, draw planner,
and EHR note protocol

longitudinal graph,

Intermittent high-flux HD
PK-guided post-HD dosing beside the Nebraska

Clinical disclaimer: This calculator is a local decision-support aid, not a substitute for patient-specific assessment, current institutional policy, infectious-diseases
consultation, or a validated Bayesian dosing platform. The 2020 consensus recommendations summarized here were developed primarily from serious/invasive
MRSA data; the guideline itself cautions against automatically extrapolating those data to mild noninvasive infections or other organisms.

Vancomyecin dosing philosophies

AUC-guided

Current consensus approach for serious MRSA:
target AUC24/MIC 400-600 mg-h/L when MIC is
assumed to be 1 mg/L by broth microdilution. The
2020 guideline recommends achieving target
exposure early, generally within 24-48 hours, and
describes AUC-guided dosing/monitoring as the
most accurate and safest approach.

In this calculator preferred” ranks regimens by AUC
target attainment. The steady-state trough is still displayed, but
it is not forced into a histerical trough range.

Historical / local trough-guided

The 2009 consensus era used trough
concentrations as a practical surrogate for AUC.
Higher trough targets such as 15-20 mg/L were
used for complicated/serious infections to increase
the probability of achieving AUC/MIC z400.

Your local workflow represented here uses 10-15 meg/mL when
non-critically ill and 15-20 meg/mL when critically ill. Those
local thre: s are workflov tings in this tool, not the
primary target of the 2020 consensus guideline.

Why guidelines moved away from forcing trough 15-20 mg/L

Hybrid AUC + local trough

Default in v5. The calculator first looks for
regimens with AUC24 400-600 and, among those,
prefers a regimen whose predicted steady-state
trough also meets the local 10-15 or 15-20 target. If
both cannot be achieved, it keeps the AUC
safety/exposure target ahead of the trough target
and clearly flags the disagreement.

ompromise for sites that still make
s from troughs while retaining modern

This is an operationa
bedsig e adjustme
AUC context,

The 2020 ASHP/PIDS/SIDP/IDSA revision states that the 2009 strategy used trough 15-20 mg/L as a surrogate for AUC/MIC 400, but subsequent data showed more

nephrotoxicity with trough-based targeting. The revised guideline recommends AUC24/MIC 400-600 for serious MRSA because it better balances efficacy and safety. A

2022 systematic review/meta-analysis of 10 studies (4,231 patients) found lower vancomycin-associated AK| with AUC-guided strategies than with trough-guided

strategies, while also noting limitations in the evidence.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 6 ¢ V1.2.1 2

AUC is the primary modern
framework

For serious/invasive MRSA, the tool
presents AUC24 400-600 mg-h/L when
MIC is assumed 1 mg/L as the primary
exposure target.

Trough targets remain visible

Local/historical trough ranges are
retained because they may still appear
in site workflows, but they are not
presented as the primary 2020
consensustarget.

Hybrid mode

AUC + local trough first seeks the AUC
target, then prefers a regimen that also
fits the selected local trough range
when possible.

Know the population

The guideline evidence is centered on
serious MRSA infection; do not
automatically generalize every target to
everyindication.
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Use Disclaimer & Sources when you need to verify where a rule came from

Z Zuni Clinical Pharmacy Toolkit

Inte ort

Consensus guideline

WORKSPACE v Vancomycin PK / AUC N ) ) LOCAL = Reload  Print  [RCTUTITONS
Dosing / Pharmacokinetics - Quick dosing, full PK/AUG workflow, level planning, note: mittent HO support

Home

CLINICAL TOOLS

K+

Electrolytes

pH  Acid-Base

Clinical-use note: This is an independently rebuilt decision-suppaort calculator. Standard-dose calculations use transparent published/population equations and patient-
specific one-compartment PK. The hemodialysis PK pathway is a transparent VancoPK-style approximation based on its published concepts (Ke ~ 0.005 hr™', 30-40%
high-flux removal, pre-HD level 20 mg/L); it is not claimed to reproduce VancoPK's hidden JavaScript exactly. The Nebraska pathway reproduces the supplied 11/2017
institutional protocol and is labeled accordingly. Verify against current institutional policy before patient care.

Quick new-patient dose

Minimum inputs - load, maintenance regimen, AUC + trougf

and

i level timing

Full PK / AUC workflow

lengitudinal grag

s, levels, draw planner,
EHR note protocal

Intermittent high-flux HD
PK-guided post-HD dosing beside the Nebraska ng deline c

Disclaimer & sources

The source list includes the 2020
ASHP/IDSA/PIDS/SIDP vancomycin
monitoring guideline and its published
summary.

Historical context

ac Anticoag The older 2009 trough-era guideline is
Clinical disclaimer: This calculator is a local decision-support aid, not a substitute for patient-specific assessment, current institutional policy, infectious-diseases retained so users can understand Why
cr  CrCl consultation, or a validated Bayesian dosing platform. The 2020 consensus recommendations summarized here were developed primarily from serious/invasive 15-20 /L t ht f .
MRSA data; the guideline itself cautions against automatically extrapolating those data to mild noninvasive infections or other organisms. mg rough targeting appears in
vl Reference legacy practice.

Vancomyecin dosing philosophies

AUC-guided

Current consensus approach for serious MRSA:
target AUC24/MIC 400-600 mg-h/L when MIC is
assumed to be 1 mg/L by broth microdilution. The
2020 guideline recommends achieving target
exposure early, generally within 24-48 hours, and
describes AUC-guided dosing/monitoring as the
most accurate and safest approach.

In this calculator,
target attainment

it is not forced into a histo

ferred” ranks regimens by AUC
h is still displayed, but
ical trough range.

Historical / local trough-guided

The 2009 consensus era used trough
concentrations as a practical surrogate for AUC.
Higher trough targets such as 15-20 mg/L were
used for complicated/serious infections to increase
the probability of achieving AUC/MIC z400.

Your local workflow represented here uses 10-15 meg/mL when
non-critically ill and 15-20 meg/mL when critically ill. Those
local thr gs in this tool, not the
primary target of the 2020 ¢ 15Us guideling.

Why guidelines moved away from forcing trough 15-20 mg/L

Hybrid AUC + local trough

Default in v5. The calculator first looks for
regimens with AUC24 400-600 and, among those,
prefers a regimen whose predicted steady-state
trough also meets the local 10-15 or 15-20 target. If
both cannot be achieved, it keeps the AUC
safety/exposure target ahead of the trough target
and clearly flags the disagreement.

This is an operational compromise for sites that still make
bedside dose adjustments from troughs while retaining modsrn
AUC context,

The 2020 ASHP/PIDS/SIDP/IDSA revision states that the 2009 strategy used trough 15-20 mg/L as a surrogate for AUC/MIC 400, but subsequent data showed more

nephrotoxicity with trough-based targeting. The revised guideline recommends AUC24/MIC 400-600 for serious MRSA because it better balances efficacy and safety. A

2022 systematic review/meta-analysis of 10 studies (4,231 patients) found lower vancomycin-associated AK| with AUC-guided strategies than with trough-guided

strategies, while also noting limitations in the evidence.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 6 ¢ V1.2.1 3

Safety evidence

The source list also includes evidence
comparing AUC-guided versus trough-
guided monitoring and AKI risk.

HD sources are labeled
separately

The HD approximation and reproduced
Nebraska protocol are identified as

different methods rather than blended
into one evidence source.
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Know what this calculator is — and what it is not

o Transparent decision support

The calculator exposes equations, PK source, timing assumptions, and modeled
concentrations so the pharmacist can audit the result.

e Not a Bayesian platform

One-level fitting, two-level first-order PK, and longitudinal trough fitting are non-
Bayesian methods. Do not describe their output as Bayesian AUC.

e Not a replacement for the clinical record

The model only knows the dose history, labs, levels, and times entered into it. MAR
errors or missing doses can invalidate the result.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 6 ¢ V1.2.1 4

Not an autonomous order

A calculated regimen is a modeled option. Indication, cultures, renal trend,
toxicity, access, administration feasibility, and policy remain pharmacist/clinical
decisions.

Not every patient fits one-compartment PK

Rapidly changing renal function, unusual volumes of distribution, unstable critical
illness, and extracorporeal therapies can reduce model reliability.

HD is its own branch

Use the dedicated stable intermittent high-flux HD workflow rather than forcing
dialysis patients through the standard CrCl maintenance model.
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The complete non-HD workflow: from first dose to follow-up

° Quick Dose Chapter 1
Get a rapid starting load + maintenance plan.

e Plan levels Chapter 2
Build the actual dose timeline and choose a valid draw time.

e Reassess exposure Chapter 3
Compare AUC, peak, trough, graph, and alternatives using the updated PK.

Full PK / AUC Chapter 2

Verify patient, renal, PK model, targets, and candidate regimens.

Measured PK Chapter 3

Enter one or two timed concentrations and update PK.

Regimen change Chapter 4

Join the actual old course to a prospective new regimen and plan the next level.

[ At every step, keep actual administration history separate from prospective recommendations.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 6 ¢ V1.2.1 5
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The most important safety feature is accurate timin

z

Zuni Clinical Pharmacy Toolk

Inteq

WORKSPACE

Home

CLINICAL TOOLS

K+

AC

cr

Electrolytes

Acid-Base

Anticoag

CcrCl

Reference

v

Vancomycin PK / AUC

Dosing / Pharmacokingtics

Quick dosing, full PKIAUC workflow, level planning, notes, and intermittent HD support
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e
sample

LOCAL Reload Print m

hr after infusion ends

Plan next draw Use selected regimen (#2)

Recommended pre-dose level draw

Sun, Sep 27,7:30 AM

Draw 30 min before dose #4 (loading dose counted) scheduled Sun,

Sep 27, 8:00 AM.

218 x tl2 21.9 mg/L Sep 27, 2:30 AM
half-lives elapsed at draw modeled concentration at optional 2-level AUC
draw post-distribution draw

Upcoming dose timeline

@ Loading dose: 2250 mg
Sat, Sep 26, 8:00 AM » 2.50 h infusion

" Maintenance 1 - total dose #2: 750 mg
Sat, Sep 26, 4:00 PM « 1.00 h infusion

») Maintenance 2 « total dose #3: 750 mg
sun, Sep 27, 12:00 AM = 1.00 h infusion

» Optional post-distribution sample

Sun, Sep 27, 2:30 AM

® Recommended pre-dose level draw
Sun, Sep 27, 7:30 AM » 30 min before next dose

@ Maintenance 3 « total dose #4: 750 mg
Sun, Sep 27, 8:00 AM = 1.00 h infusion » dose after
planned trough

@ Maintenance 4 « total dose #5: 750 mg
5un, Sep 27, 4:00 PM « 1.00 h infusion

Interpretation

Only 2.18 half-lives have
elapsed. A simple time-
to-steady-state
approximation is about
78%; this is not
pharmacokinetic steady
state. A loading dose
changes early
concentrations, so the
simple percent-to-
steady-state estimate is
shown only as context
and does not model the
load's effect on steady-
state attainment. For a
non-Bayesian first-order
AUC pair, the optional
post-distribution sample
is placed 1.50 h after the
preceding infusion ends,
with the trough at the
end of the interval.

Dose start time

The calculator needs the time the
infusion actually started — not merely
the scheduled administration time.

Infusion duration

Peak/post-distribution interpretation
depends on when the infusion ended.

Sample collection time

A level without an accurate collection
time can produce a misleading Ke, Vd,
clearance, AUC, or trough estimate.

Missing or delayed doses

Update the timeline when the real
course differs from the intended
schedule before fitting measured
concentrations:
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Always identify whether a number is measured, modeled earl

z Zuni Clinical Pharmacy Toolkit

WORKSPACE v Vancomycin PK / AUC o [ reisaa | [ print
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support
Home AUC24 589 mg*hifL; S trough 19.4 meg/mL within 15-20
TR 589 19.4 meg/mL AUC + local trough workflow

AUC24 « target 400-600 steady-state trough » target 15-20 regimen ranking philosophy
k+ Electrolytes

g Ackl-Base Next planned pre-dose level: Sun, Sep 27, 7:30 AM — 30 min befere dose #4 (loading dose counted); 2.18 half-lives elapsed.

m pestaidi

ac  Anticoag | Predicted concentration-time profile « selected regimen #2

Selected regimen graph | = Use #2 in draw planner
750 mg q8h selected; curve uses the entered loading/maintenance schedule and Population estimate

o CrCl W

R Reference

32

Plgnned level 21.9

24 |

Wancomycin (mg/L)

0

Sep 26, 8:00 AM Sep 26, 2:24 PM Sep 26, 8:48 PM Sep 27, 3112 AM Sep 27, 9:36 AM Sep 27, 4:00

= Initial / selected ragimen == New regimen after change = Dosestart == Planned draw @ Measured level

Alternative regimens

Click a regimen row (or Use) to make it the active starting regimen for the graph and planner. The regimen-change box can independently choose any listed alternative as the proposed follow-up regimen.

[ ACTIVE REGIMEN #2:750 mg g8h over 1.0 h AUC24 589 (In range) « peak 30.4 » S5 trough 19.4 mgjL (in range; target 15-20)

Use Reaimen Infusion Dailvdose AvaAUC24 First24h Last24h AUC/MIC Peak SS trouah AUC target  Trouqh target

ZSURx e Vancomycin PK / AUC tutorial e Chapter 6 ¢ V1.2.1 7

Measured concentration

A laboratory result entered by the user. Its value and
timestamp are observed data.

Predicted level at planned draw

A model-derived concentration at a specific future/early-
course time using the entered dose history.

Steady-state peak / trough

Model-derived concentrations for repeated maintenance
dosing after accumulation. They may differ from early-
course values.

AUC24

A modeled 24-hour exposure based on the current PK
source and selected maintenance regimen.
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Watch the PK source as the quality of patient-specific information chan

o Population PK ° Longitudinal trough fit
Initial estimates use the selected published/population clearance and Vd equations. A new trough can fit Ke against the entered full dose history while Vd remains

fixed — but do not reuse a level already incorporated into the PK.

a One-level fit e The source label matters
A single post-distribution concentration can update Ke while Vd remains fixed to the Before acting on a recommendation, know whether it is population-predicted or
selected model. derived from measured patient concentrations.

e Two-level first-order PK ° More data is not automatically better
Two appropriately timed concentrations can estimate Ke and Vd using the tool's Incorrectly timed or duplicated levels can make a patient-specific model worse

Sawchuk-Zaske workflow. than a transparent population estimate.

ZSURx e Vancomycin PK / AUC tutorial e Chapter 6 ¢ V1.2.1 8
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natients branch into a different workflow

z Zuni Clinical Pharmacy Toolki
€ p ort

e + Vancomycin PK / AUC oo | e (Y Stable intermittent high-flux

Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and intermittent HD support

= Home
3. Hemodialysis Comparison . .
¥ i Use the dedicated HD mode for its
_ o 5 intended modality; SLED, CRRT, and PD
PK-guided « VancoPK-style . Medicine 11/2017
k:  Electrolytes are excluded.
Post-HD dose calculation Protocol recommendation

pH  Acid-Base

750 mg after HD 750 mg after HD
Calculated raw supplemental dose 817 mg, rounded to the nearest 250 mg and limited to 0-2000 o - ° *
m myg for this tool. The model aims for 20.0 mg/L before the next HD session in 48 h Pre-HD 17.0 mg/L is within 15-20: protocol = 750 mg IV after HD. Pre HD Concentratlon drlves

AC Anticoag Initial protocol maintenance before adjustrment: 750 mg after each HD. Target pre-HD: 15-20 mgjL. adjustment
56.8 M.1mg/L 19.1mg/L 817 mg
= ool Estimated Vd L Post-HD level Predicted next pre- Unrounded 1600 mg 750 mg 15-20 Weekly The pracﬁca| workflow is pre_HD level
below dose Ab calculated dose Loading dose Initial post-HD Pre-HD target Once stable — modeled dia|y5is removal = pOSt‘HD
il Reference 548 486 139 formula result maintenance mg/L dose N neXt pre-HD prediction.
Kirst:24 1 AUC East 2EhAUG Ierdialylic hak Nie b Load: 20 mg/kg IV once (min 1068 mg; max 2600 mg)\nPre-HD >20 - 500 mg
after HD\nPre-HD 15-20 - 750 mg after HD\nPre-HD <15 - lesser of 15 mg/kg
16008
Modeled first- and last-24-h exposures do not trigger the built-in 400/600— o -
650 flags. i
Monitoring / follow-up: After any dose change, recheck a level before the Interval IS pa rt Of the dose
Fist-doss astimatir next HD; once stable and in range, monitor weekly. 24/48/72/96-hour time to next HD
materially changes the PK-guided
VancoPK-style first-dose estimate using Vd x1.25: raw 1806 mg - 1750 mg recommendation

IV x1 (tool cap 2000 mg). Predicted pre-HD at 48 h: 19.4 mg/L.

After HD: Cpost = Cpre x (1 - removal)\nRequired post-dose C = target pre-
HD = e”(Kexhours)\nDose = Vd x (required C - Cpost)\nAUC over elimination
segment = (Chigh — Clow) / Ke

Do not average strategies

The PK-guided approximation and
legacy Nebraska nomogram are
separate pathways; follow the
institutional-approach-in-use.

| HD concentration trajectory
Visualizes the modeled dialysis drop, post-HD supplemental dose, and interdialytic elimination to the next pre-HD level

24 ’
=l navt nra_ LN 101
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Before you act on a vancomycin recommendation, run this final check

0 Patient
Correct age, sex, weight, height, renal status, dialysis modality?

0 Level
Was the concentration drawn when the calculator thinks it was?

0 Target
AUC strategy, local trough strategy, hybrid, or HD pre-level target?

0 Monitoring
Is the next draw timed to the actual future regimen?
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Course
Do entered dose starts and infusion durations match the MAR?

PK source
Population estimate, one-level fit, two-level PK, or longitudinal trough fit?

Recommendation
Is this an administered regimen, an active model, or a prospective candidate?

Clinical context

Does the plan fit indication, renal trend, toxicity risk, cultures, response, and site
policy?



VANCOMYCIN e CHAPTER 6

the calculator actually modeled

in PK / AUC

WORKSPACE v

=  Home roLLow-ur  Trough Result - Regimen Change

Use this when the patient received a loading dose andjor several scheduled doses, a trough
returns, and yo nt the graph to continue through a changed dose or interval. The curve uses
the actual dose history entered in the draw planner.

CLINICAL TOOLS

k+ Electrolytes Model a regimen change? No v

eH  Acid-Base

m Calculate standard regimens Reset

= Monitoring note: this calculator is non-Bayesian. A conventional trough just before the 4th dose
Ac  Anticoag reflects the older steady-state trough workflow. For first-order AUC estimation, the 2020
consensus approach uses two concentrations near steady state (post-distribution and trough);
Bayesian AUC methods can assess exposure earlier, often within 24-48 h. The planner therefore
makes dose-number and minimum-half-life rules visible and editable rather than treating them as
universal

cr  CrCl

Rx  Reference

Local session:

s ©) Resuits
5 not ser
Dosing Information Kinetic Parameters Progress Note Equations

IHS EHR / Progress Note

Plain-text and intentionally simple. Edit anything in the box before copying into the EHR

VANCOMYCIN PHARMACOKINETIC NOTE

Patient Metrics

Age: 62 yrs

Sex: Male

Height: 178.@ cm
Total BW: 92.9 kg
Ideal BW: 73.2 kg
Adjusted BW: 80.7 kg
BMI: 29.0 kg/m2

SCr: 1.18 mg/dL
CrCl: 78 mL/min

Recent Doses/Levels
Loading dose: 22508 mg IV x1 at Sat, Sep 26, 8:00 AM
Level 1: 34.3 mcg/mL on Mon, Sep 28, 10:30 AM; Level 2: 26.7 mcg/mL

Estimated Pharmacokinetic Parameters

Method: 2-level Sawchuk-Zaske
Model: Patient-specific

ZSURx e Vancomycin PK / AUC tutorial e Chapter 6 e V1.2.1 11

LOCAL Reload Print
Dosing / Pharmacokinetics - Quick dosing, full PK/AUC workflow, level planning, notes, and D support

Refresh after the final
calculation
The Progress Note should reflect the

final PK source, regimen, measured
levels, and monitoring plan.

Read it before copying

Generated text is editable. Correct
anything that does not match the MAR,
laboratory record, indication, or clinical
plan.

Preserve the reasoning

A useful note makes clear what was
observed, what was calculated, what
regimen is proposed, and when the next
level is due.

The calculator supports the
note
It does not replace pharmacist

assessment or the institution's
documentation requirements.



ZSURX Vancomycin Workflow — Complete

Six chapters e one continuous pharmacist workflow

1 Quick Dose Rapid initial plan 2 Full PK/AUC Initial dosing + monitoring plan
3 Levels & Patient PK Measured concentrations 4 Longitudinal Course Regimen adjustment
5 High-Flux HD Separate dialysis pathway 6 Safety & Sources Interpretation + guardrails

Use the calculator to make the pharmacokinetic reasoning visible — then verify the data and make the clinical decision.
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