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New Hire Competency 2: Vancomycin

Competency: Pharmacists can assess vancomycin appropriateness, dose empirically, adjust based on AUC, and
document consistently

Learning Objective Enabling Lesson Question Topic

Micro quiz
Appropriate vancomycin use Activity, place infections and pathogens on body
Risk factors for MRSA PNA, MRSA nares, IV to PO

Empiric Dosing General dose, obesity, HD, CRRT

Use kinetics navigator activity
Level Monitoring and Interpretation  Goal AUC, adjust dose

Enter note activity



Pharmacists can assess vancomycin appropriateness,
dose empirically, adjust based on AUC, and document

consistently

* The goal of this competency is to standardize vancomycin use across
NM system

* By the end of this you should have a foundation for appropriate
vancomycin use and feel confident dosing and adjusting vancomycin

per NM policy



Gram positive bacteria and gram-negative bacteria are two major groups of bacteria that are divided into
groups by the staining on the components of their cell walls. These distinct groups are important to
remember when assessing infection treatment antibiotic appropriateness.

1 Vancomycin only covers gram-positive bacteria

Put the bacteria into the correct bucket

E. coli, MRSA, Klebsiella, Pseudomonas, Group A Streptococcus, Staphylococcus epidermidis, Enterococcus,
Acinetobacter, MSSA, Enterobacter

Gram positive (covered by vancomycin) Gram negative (not covered by

vancomycin)
* MRSA e E. coli
* Group A Streptococcus * Klebsiella
» Staphylococcus epidermidis e Pseudomonas
* Enterococcus * Acinetobacter
* MSSA * Enterobacter



Vancomycin ONLY Covers Gram-Positive Bacteria

Gram Positive Gram Negative
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The Most Common Infecting
Bacterial Pathogens
(May require vancomycin)

Depends on the source.
Catheter associated:
Staphylococcus

sp. Streptococcus sp.

, Enterococcus sp.

E. coli, Klebsiella,
Proteus,
Other Gram-negatives

Staphylococcus aureus
(MRSA and
MSSA), Streptococcus sp

Streptococcus pneumoniae
, Listeria monocytogenes,
Haemophilus influenzae

Strep pneumoniae,
Staphylococcus aureus
(MSSA and MRSA),
Haemophilus influenzae

Staphylococcus
aureus, HACEK organismes,
Streptococcus viridans, E.
faecalis, CoNS

E. Coli and other
Enterobacterales




Emplnc Thera py | Meningitis V
Ceftriaxone + vancomycin +/-
In some cases, the «/ Endocarditis ampicillin +/- acyclovir

. e N
use of vancomycin in |

o Ceftriaxone + vancomycin = Intra-abdominal Infectiony€
addition to other -
antimicrobials may be

p 1\ Vancomycin not typically used
appropriate for

i\ empirically
empiric coverage.

V Empyema

Ceftriaxone + vancomycin

-~ =
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N Catheter Associated

(&  Bacteremia

Click each type of
infection to indicate
where the addition of
empiric vancomycin
to the treatment may
be appropriate.

Vancomycin

¥ Pyelonephritis/Cystitis
Vancomycin not typically used
empirically

Osteomyelitis/Septic Joint V

Vancomycin +/- cefazolin




Considering Vancomycin Alternatives

* Vancomycin is associated with poorer outcomes than cefazolin or
oxacillin/nafcillin for serious infections such as MSSA bacteremia. In
addition to extra monitoring and side effects compared to beta-
lactams, vancomycin is less efficacious.

* It is important to consider agents besides vancomycin to treat
infections whenever possible.

Comparative effectiveness of nafcillin or cefazolin versus vancomycin in
methicillin-susceptible Staphylococcus aureus bacteremia | BMC
Infectious Diseases | Full Text (biomedcentral.com)



https://bmcinfectdis.biomedcentral.com/articles/10.1186/1471-2334-11-279

Pharmacist-Driven MRSA PCR Nasal Screening

* The negative predictive value for MRSA nares PCR is around 98.1% for
CAP in a 2018 review of 22 studies (Parente 2018).

* The positive predictive value was only around 56.8%, so this tool is
not good for ruling in MRSA pneumonia, but excellent at ruling out
MRSA pneumonia (Parente 2018).

* If the MRSA nares PCR is positive and the patient isn’t already on
vancomycin, you may not need to add coverage and should review
patient clinically.

Clinical Utility of Methicillin-Resistant Staphylococcus aureus (MRSA) Nasal Screening to Rule
Out MRSA Pneumonia: A Diagnostic Meta-analysis With Antimicrobial Stewardship
Implications | Clinical Infectious Diseases | Oxford Academic (oup.com)



https://academic.oup.com/cid/article/67/1/1/4798927

IV to PO for MRSA Infections

Indications Appropriate for oral Potential oral agents
therapy with clinical improvement

e Cellulitis * Trimethoprim-
sulfamethoxazole

* Pneumonia - Doxycycline

* If recommended by ID
consult: osteomyelitis
or joint infections * Clindamycin (less often

recommended due to
high risk of C. diff)

e Linezolid

Not appropriate for
oral therapy

* Meningitis
* MRSA endocarditis

* MRSA bacteremia
(in most cases)



Adverse Reactions

* Renal dysfunction

o Vancomycin AUC higher than 515 are associated with more acute kidney
injury and did not show less treatment failure than lower AUC?

* Vancomycin Infusion Reaction?

o The term Red Man's Syndrome comes from the racist term for Native
American and Indigenous peoples

o The correct terminology for this should be "Vancomycin Infusion Reaction"

o The reaction is caused by vancomycin-induced histamine release and can
often be managed by slowing down the infusion (infuse over 2 hours instead
of 1 hour) and using antihistamines

1. PROVIDE AUC Nephrotoxicity Trial
2. NEJM Vancomycin Infusion Reaction



https://pubmed.ncbi.nlm.nih.gov/31157370/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9235042/

Vancomycin Pharmacokinetics

Where does vancomycin fit
on this graphic?
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Pharmacokinetics

* The efficacy vancomycin to inhibit the growth of Staphylococcus
aureus is associated with the area under the curve (AUC) or total
exposure of greater than 400

e Efficacy cut off AUC values are not well established for other bacteria
such as Enterococcus or Coagulase negative Staphylococcus, so the
AUC should be used for safety, under around 515
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EPIC Kinetics Navigator For
Vancomycin AUC Dosing

Antimicrobial and Diagnostic



Purpose

NM pharmacists use the NM Epic Kinetics Navigator to dose vancomycin
optimally based on AUC

ADSP.NM.ORG Vancomycin EPIC Navigator
Dosing AUC Dosing
Protocol User Guide

Resources on the website:

M Northwestern 5/20/2024 16
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https://adsp.nm.org/uploads/1/4/3/0/143064172/nm_vancomycin_protocol.pdf
https://adsp.nm.org/uploads/1/4/3/0/143064172/kinetics_navigator_user_guide.pdf
https://adsp.nm.org/antimicrobial-dosing-resources.html

Overview

1. Empiric vancomycin dose should NOT be determined based on AUC predictions; it
should be dosed based on ADSP P&T approved guideline recommendations
considering:

* Clinical scenario
* Confirmed diagnosis of MRSA
* Age, weight, renal function

2. NM uses the EPIC kinetics navigator to calculate vancomycin AUC
3. You must enter a progress note for each vancomycin level obtained

4. AUC values can have some variability and built in lab assay error, so frequent dose
changes and minor adjustments are discouraged

M Northwestern 5/20/2024 17
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https://adsp.nm.org/uploads/1/4/3/0/143064172/nm_vancomycin_protocol.pdf

Using the Kinetics Navigator

Kinetics Navigators

CUNICAL REVIEW
Nncoi

I Result Assessment '
L Aat - 10

ORDERS & -

Result Assessment

ime taken: | 11/21/2023

1220

Current Vancomycin Dosing Parameters

M

Northwestern
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5/20/2024

* When the vancomycin level
returns:

o Find the Kinetic Navigators tab

o Click onl“Result Assessment”

from the left menu options

18



Adding the Epic Kinetics Navigator to Your Tool Bar

I

actions Patient Estimate i

/ Doses DC

g Demographics

‘ » l Patient Chart Advisories

Allergies
BPA Review

€' Care Everywhere
Clinical Pharmacist
Discharge

([ Flowsheets

9y HSCT/CAR-T
InsightRX

B MTM-Medication Therapy Management [l

Order Entry
F3 Send Message

Rarely Used

£
:

|

EF Education
# Enter/Edit Results

v

@ Kinetics Navigators ¥
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In a selected patient, click on the down arrow in the
upper right corner of the toolbar (do not click on
the wrench)

Add the “Kinetics Navigators” in the Rarely Used
section to your toolbar tabs by clicking the 'pin' to
the right
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Required Fields to Complete in the Navigator

() Result Assessment

Time taken 10132020 1138

“Current Vancomycin Dosing Parameatars

Dosing weight
T82kg (172 b 6.4 oz) ™
—
Eztimated vancomycin Vid
o | O cous
Curranl vancomycin dosa (mg)
C. — N
—
L Currant vancomycin administer ovar {min)
| S| &0 |

-

Vancomycin Level Assessment

Enter raporied vancommycin rough (megiml )
109 ™

:Hmwmum

[C] sheww Row Ints [ =

Current vancomycin frequency (he
D. |12

Enlir mumbiar of howrs trewgh drim
[ }]

Calculated Vancomycin Kinatic Parameters
Wancomycn Ke [hr *-1)

oo727 |

Back-calculatod poak [meg/mL)

288 |

Calculated vancomycin CL (Litr)

ELY |

Vancamyan ¥d [L)

Vancomycin hall-lie (hr)
959 |

Trua vancomydn ireugh (megiml

1028 |

Calculated vancomycin AL 2dhs)
[ # o |

5474

E

H

Enter in dosing weight (Actual Body Weight, unless >
130% of IBW, then use adjusted body weight per
protocol) and must also enter the units ("kg")

Keep the Vd at 0.7 L/kg (click on the button)

Enter the current vancomycin dose in mg (do not need to
enter units here)

Enter the vancomycin interval in hr (do not need to enter
units)

Enter infusion duration in min (no units)
Enter the trough (no units)

Enter the time from the trough draw until the next dose
would be due with current dosing schedule

This is your AUC for this level on which to base your dose
adjustment needs 20



Number of hours before trough draw examples

* Enter the time from the trough draw until the next dose would be due with
current dosing schedule

* Example:

- The g12h vancomycin was given at 8am, the trough was drawn at 8pm
and the next dose was given at 9pm

 Time =0 hours

- The g12h vancomycin was given at 8am, the trough was drawn 7:30pm
and the next dose was given at 9pm

 Time = 0.5 hours

I\\,I Northwestern 5 / 20 / 2024 21
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Using the Kinetics Navigator

Patient is now on D4 of vancomycin therapy for the treatment.
The wound culture came back with MRSA and the patient is not
vet ready for orals with a surgery upcoming. The patient’s renal
function has been stable. You have ordered a vancomycin level
and the vancomycin trough results at 11/25 @7:45 am =12.9
mcg/mL. The last dose of vancomycin was 11/24 @9:03am.

You will now use the Epic Kinetics Navigator = Result
Assessment to calculate the AUC.

I\\,I Northwestern 5 / 2 O / 202 4
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Using the Kinetics
Navigator

1. Enter Dosing Weight in kg

2. Vvd=0.7 L/kg

3. Enter current dose patient is on

4. Enter current vancomycin
frequency

5. Enter vancomycin administration
time

6. Enter reported trough
7. Enter number of hours since vanco
dose was given = 12

8. AUC dose calculated to 522

M Northwestern 5 / 2 O / 2 O 2 4
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(&) Result Assessment

Time taken ’2/9/2024 1358 | B Responsible ¢ Macro Manager ~

[C]show Row Info [ ] Show Last Filed Value []Sh

Current Vancomycin Dosing Parameters

Dosing weight
O

Estimated vancomycin Vd
0.7 Ukg (typical) [

Current vancomycin dose (mg)

O

Current vancomycin administer over (min)

0O

Current vancomycin frequency (hr)

- D

Vancomycin Level Assessment

Reported vancomycin trough (mcg/mL)

0

Calculated Vancomycin Kinetic Parameters

Vancomycin Ke (hr #-1)

Back-calculated peak (mcg/mL)

Calculated vancomycin CL (L/hr)

Vancomycin Vd (L)

Time since previous dose (hr)

| D

Vancomycin half-life (hr)
True vancomycin trough (mcg/mL)

Calculated vancomycin AUC 24hr (mg-hr/L)

23



AUC Interpretation and Adjustment

* No changes to vancomycin therapy recommended since
patient is almost within the goal range of <515 for empiric
coverage of MRSA.
- Remember: AUC calculations are an estimate only
- The AUC can range up to +/- 100 within the calculation
- There is no clinical difference between an AUC of 422 or —
522

* IMPORTANT — look at the patient’s clinical status

- Patient also is not worsening clinically therefore no
further changes needed.

M Northwestern 5 / 2 O / 2 O 2 4
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AUC Interpretation and Adjustment

* Although the AUC came back below some of the
vancomycin AUC goals, patient is clinically stable

- Recommendation would be to NOT change therapy and
continue with the same vancomycin dosing

* Calculated AUC may fluctuate in the patient, the calculated
number is an estimate only

M Northwestern 5 / 2 O / 202 4
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Vancomycin Analysis Documentation

My Note é M
Complete a note for each level analyzed el :
1. Click New Note under the Notes Tab 12512028 oS ar Al
. R “ ” Type: Progress Notes
2. Type “kinetics” in the “Insert SmartText” box o Pghmac:
and find "NM Kinetics Navigator Note" ] osian Required?
3. Use the F2 button to scroll through the fields ( - ‘]
. Tﬂ;| B 2 %% H]|i2] + kinetics
that must be filled out —\

4. Click Sign to complete and post the progress

SmartText Lookup
note

kinefics

Matches

77 NM KINETICS NAVIGATOR NOTE

M Northwestern 5/20/2024 26
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Vancomycin Analysis Documentation

Complete a note for each level analyzed

1. Within Kinetics Navigator tab, create note

2. Type “kinetics” in the “Insert SmartText” box
and find "NM Kinetics Navigator Note"

3. Use the F2 button to scroll through the fields

4. Fill out indication, days of therapy, and other
fields that must be completed

5. Click Sign to complete and post the progress
note

miulLwnTo

'ﬁ’ NM KINETICS NAVIGATOR NOTE

| for {NM RX infection list:26880}.

" Bloodstream infection
" Bone or Joint infection

iry No data recorded

" Lung infection-community-acquired
" Lung infection-hospital-acquired
" Skin and soft tissue infection

" Sepsis

(" e

|('.3urrn.=:nt therapy: Day *** of Vancomycin No data recorded IV every No data recorded '

M Northwestern
Medicine’ 5/20/2024
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Thank you! Please let
us know if you have
gquestions or comments

If you haven't filled out the competency
survey, please fill out here: Vancomycin
Competency Survey

Meet your local and system ADSP
team members here: Meet Our Team

(nm.orgl

For general ADSP question or
comments, email your local ADSP
leader or adsp@nm.org



https://forms.office.com/r/UUGa1Wv2im
https://adsp.nm.org/meet-our-team.html
mailto:adsp@nm.org

