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Development of Best Practices for Smart Pump Drug Library Pertaining to Neonatal and Infant Continuous Infusions

ﬁ’ﬁ UNC ESHELMAN SCHOOL
LLLIIN OF PHARMACY

BACKGROUND

 Medication errors with the potential to cause harm occur eight
times more often in the NICU setting compared with adult hospital
settings.’

e In 2003, the Joint Commission’s National Patient Safety Goals
program issued statement that recommended the standardization of
drug concentrations.?

* The rule of six, which was used for years to guide IV infusions in
pediatrics, was no longer allowed and hospitals transitioned to
standardized concentrations for pediatrics.3

* Best practices in drug library development for smart pumps in adult
continuous infusions were previously developed.

OBJECTIVE

Determine best practices in drug library development for smart
pumps pertaining to neonatal and infant continuous infusions

METHODS

e Three multi-disciplinary focus groups of a neonatal physician,
pharmacy specialists, and neonatal and pediatric nurses convened
from December 2020 to March 2021 to aid in the development of
best practices.

e In all, there were 3 pharmacists, 6 nurses, and 1 physician that
participated in the focus groups. An IRB-approved semi-scripted focus
group transcript that contained four main questions was followed by
investigators.

 The questions posed were:

e What are the determining factors in optimal infusion
concentrations for continuous infusion medications?

* What are the determining factors in optimal infusion volumes?

* What are the determining factors in optimal syringe pump infusion
rates?

* What are the preferred dosing unit considerations?

e Qualitative results of the focus group were thematically analyzed and
a summary and best practice document was created.

e Best practice document was returned to the focus group participants
for feedback and was further refined.
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RESULTS

* A “Neonatal/Infant Drug Library Best Practices Development for Smart Pumps” document was created in collaboration
with the academic medical center clinicians. Important topics of the best practices document include the preferred
number of concentrations per medication; pump and line rate requirements; ideal state for a continuous infusion;
additional considerations for the ideal concentration of a drug; and, dosing unit considerations.

It is ideal to have one single concentration/volume for a continuous infusion:

eSingle maximum concentration for all patient populations to minimize variability of concentrations, including:
*Fluid restricted patients (minimize % of daily fluid maintenance/fluid burden)
e All weights and doses (low and high end of the ranges including weans)

¢|f not attainable, add a second concentration.

The smallest volume that provides therapeutic effect and meets pump, line, and flush requirements is recommended:

*The minimum rate of fluid to maintain patency of line is 0.8 ml/hr.
*The minimum rate for syringe pump is 0.01 ml/hr (dependent upon syringe size).
eBalance must be met between concentrating medication and meeting dilution requirements for peripheral access.

In the ideal state for a continuous infusion:

*We would use the full vial, infuse the whole syringe volume, and provide the most fluid restricted volume as possible.

ePrioritization is different per drug.
eThe syringe size and corresponding volume pharmacy sends for titratable infusions and range orders would minimize the amount of volume remaining.
eVial selection and amount prepared is determined by a 24-hour time period.

Additional considerations for the ideal concentration of drug used include:

eCompatibility of the drug’s concentration with other drugs, particularly TPN.

e|f not compatible with TPN, stopping and starting a drug (flushing the line), or getting a second line can be challenging.
eCommercially available products may be preferred.

*Stability of the drug’s concentration(s) and duration for clinical use (i.e. BUD).

Dosing unit considerations:

eMinimizing options regarding dosing units is preferred due to less programming errors.
eEpic dosing options should match pump programming options.
eDosing unit considerations should match drug references Neofax or Lexicomp pediatric.

eDosing safety standardizations match ISMP guidelines.
*Push to standardize with concentrations across departments (i.e. anesthesia).

CONCLUSION

 Focus groups were a quick and effective research methodology to learn a lot about best practices regarding smart pump
drug library development pertaining to neonatal and infant continuous infusions.

 Differences in institutional policies and procedures make performing the focus groups with practitioners from the same
hospital to be the most effective.

* The best practices developed were member-checked and were utilized as the basis to evaluate the data.
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Background

Around 10% and 1-2% of patients in the U.S. report

a penicillin and cephalosporin allergy respectively’

 True IgE-mediated reactions appear to be about
1%

Penicillin to cephalosporin cross-reactivity is

considered to be around 1%

B-lactams are the preferred peri-operative antibiotic,

especially cefazolin, due to its spectrum of activity

and pharmacokinetics~-’

Patients with a reported penicillin allergy are at a

greater risk for surgical site infections, due to use of
non-B-lactam antibiotics®->

Purpose

The purpose of this research is to evaluate antibiotic

usage and incidence of surgical site infections In patients

with documented penicillin or cephalosporin allergies

Methods

This Is a retrospective analysis of patients undergoing
surgical procedures from August 1, 2021 through July
31, 2022 at Le Bonheur Children’s Hospital

Included patients will consist of those with a listed
penicillin or cephalosporin allergy who had a surgical
procedure and received peri-operative antibiotics for
prophylaxis

Patients will be excluded if they received antibiotics
related to an ongoing infection

Data to be collected includes type of surgery, listed
drug allergy, listed reaction, type of antibiotic
administered, and incidence of surgical site infections

Department of Clinical Pharmacy and Translationa

Severity of Documented
Penicillin/Cephalosporin Allergy

/ \

5% 5%

B IgE mediated (n = 1)
B Non-Igk mediated (n = 18)
Reaction not documented (n = 1)

Antibiotic Administered to Patients with a
Penicillin/Cephalosporin Allergy

B Beta-lactam (n = 10)
B Non-beta-lactam (n = 10)
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Preliminary Results Discussion & Conclusion

Data collection is ongoing, and a final analysis will be
performed to review the antibiotics chosen and
incidence of surgical site infections for patients with a
documented penicillin or cephalosporin allergy

* Only one currently collected patient had a true IgE
mediated reaction

» Half of all currently collected patients with a penicillin
or cephalosporin allergy received a non-beta-lactam
antibiotic peri-operatively for prophylaxis
* These patients may be at a greater risk for

developing a surgical site infection

Disclosures
Authors have no conflict of interests to declare
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Evaluation of pediatric calculations and medication

preparation simulation with pharmacy students
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Department of Pharmacy, Nationwide Children’s Hospital, Columbus, Ohio

everything matters."

Discussion

 Overall, pharmacy students’ comfort level improved In
every area assessed.

 The pharmacy students were overall most comfortable
In weight-based dosing prior to the educational session.

Background Results

o Simulation-based learning is not a new concept in the
medical field as it allows professionals to practice
specific skills before experiencing real-life situations.

 Much literature has been published regarding the need

Demographics (N = 25)

Year in Pharmacy School

_ _ _ _ _ _ Fourth Professional Year - _ _
for simulations with students in the medical field, but « Pediatric renal function was the most-improved

25 (100%)

Any Hospital Experience calculation, as the comfort level increased by 72%.

little research has been completed specifically with
No O e Students had the least amount of comfort with

pharmacy students.?!

« Of the few studies available regarding pharmacy igz’ mgﬂg: ?;I;Efmsmp 13 E%Zﬁzg preparf_ition of an intranasa_l medication prior to the
students, the main focus has been preventing Yes: through APPES 22 (88%) educqtlonal session, but this increased by 76%
medication errors or improving communication skills.%3 _ _ following the session.

Any Compounding Experience
. . 0
Obj ectives \I\(I%S 169((2742/3) Limitations: | .
.......................... « Small sample size, only APPE students participated
Primary Objective: IPPE = Introductory Fr’]harmacy Practice Experience « The difference in comfort for each student was not

* To evaluate pharmacy students’ comfort level with APPE = Advanced Pharmacy Practice Experience studied, so unable to say If all students’ comfort

pharmacy calculations and medication preparations Increased

following an educational session

Methods

Respondents Who Were Comfortable or Very Comfortable (N = 25)

Conclusions

...... Ph e .t. d . t e .I . t e t t .. .t. N t .. d . Pre-survey Post-Survey  Providing a refresher of pharmacy calculations allows
armacy students completing a rotation at Nationwiae students to become more comfortable with their
Children’s Hospital participated in a one-hour educational Calculation Questions abilities during their rotation.
session reviewing pharmacy calculations and hands-on Weight-Based Dosing (mg/kg) 23 (92%) 24 (96%)  Students’ comfort level with medication preparation
medication preparations iIncreases when they are provided opportunities to
A pre- .and post-su.rvey was collected from students Pediatric Renal Function 6 (24%) 24 (96%) practice this skill.
attending the session from September to November 2022 (GFR) e This information can be used to guide preceptors on
;I'he Isur\'/tehy Utllhzlectl'a 5'p0|dnt L"fje_rt tS_C3|e to asstgss comiort Pediatric Maintenance Fluid 7 (28%) 24 (96%) which calculations and medication preparations to
evels with calculations and medication preparations Rates review during clinical rotations.
Scores ranged from (1) Very Uncomfortable to (5) Ver
J (1) Very (5) Very Drip Rates 8 (32%) 23 (92%)
Comfortable References
Survey questions assessed students’ comfort level with the o . e
following calculations: Medication Preparation Questions 1. Lloyd M, Watmough S, Bennett N. Simulation-based training:
» Weight-based dosing Preparation of an Intranasal 5 (20%) 24 (96%) applications in clinical pharmacy. Pharm J. 2018 Sep 4;10(9)3-10.
« Pediatric renal function Medication 2. Seybert AL. Patient simulation in pharmacy education. Am J
 Pediatric maintenance fluid rates Administration Techniques of 12 (48%) 24 (96%) fharm lEdUC' IfOll Nov 1k0;|75(9):187. i o |
Survey questions also assessed students’ comfort level an Intranasal Medication 3. Frenzel JE, Skoy ET, Eukel HN. Use of simulations to improve
. . L. . _ pharmacy sudents’ knowledge, skills, ad attitudes about
with ':he fOHOW;ng rg.edﬂ_:at'()n preparations: Preparation of an Intravenous 17 (68%) 24 (96%) medication errors and safety. Am J Pharm Educ. 2018
* Intranasal medications Medication Oct;82(8):6644.
e |ntravenous medlc_atlo®ns and contlguous _mfu_smns Assembly of an Abboject® or 8 (32%) 23 (92%) _
» Assembly of Abboject® or Leur-Jet™ medications Leurjet™ to Prepare a Disclosures
Demographics were also collected MediCation e e e e
L . ilizad for analvsi _ Authors of this presentation have nothing to disclose concerning possible
Descriptive statistics was utilized for analysis Preparation of a Vasopressor 10 (40%) 24 (96%) financial or personal relationships with commercial entities that may have
Drip a direct or indirect interest in the subject matter of this presentation.



Serotonin Syndrome in an Adolescent After Recent Discontinuation
Children’s Hospital Colorado of Cyproheptadine and a Single Accidental Dose of Escitalopram

% CJﬁrln\t/;r::y o Colorada Jennifer Schweiger, PharmD?!; Mackenzie DeVine, PharmD, BCPPS!

Anschutz Medical Campus 'Children’s Hospital Colorado, Department of Pharmacy

Background Clinical Course Outcomes & Considerations
Serotonin syndrome occurs due to Genetic testing demonstrated:
S . Emergency . .. : : 9
overactivation of serotonin receptors Pediatric Intensive Care Unit  Normal activity (1*/1*). CYP2C19 and
« Onset: rapid (<24 hours from Department CYP3A4

medication changes) Clinical « Intermediate activity (*5/*41): CYP2D6
e Risk factors: drugs that increase inical Endotracheal intubation for acute Extubation Transfer Disch dications:

serotonin synthesis or decrease Presentation hypercarbic respiratory failure to BiPAP to floor Ischarge medications.

o B | e Agitation and Dav of ICU « Erythromycin 75 mg TID for appetite
Cyproheptadine is an antihistamine that confusion y otl stimulation in place of cyproheptadine
IS utilized off-label for appetite stimulation “ull body clonus admission | |
e Potent histamine and serotonin (5- eart i/ 203 :]-gﬁ Esgg?agésgr:ﬂg:d on Day 14 with

- * Heart rate i -

HT2A) receptor antagonist bpr sustained clonus & tremor Perslzslgennutstri?nrg(r);ies;op & | | |
Escitalopram is a selective serotonin Few prior case reports quC”be sgrotonm
reuptake inhibitor *Feverto 102 F rine cital oK syndrome after serotonin antagonist

CK peak: rine citalopram: : discontinuation:
 Mean half-life in adolescents: 19 hours 4807 U/L >1000 ng/mL /711 U/L
Laboratory Data Patient Medication exposure
N-des N-dides : i inLat i i
Citalobram _ _ Pharmacoloaqic 47-year-old Discontinuation of clozapine with
(CIPI') ﬁ methyl- methyl- . Negatlve urine Mana emen? female? use of citalopram 10 mg daily
CIT CIT toxicology 9 44-year-old Taper of clozapine with use of
screen ol male3 clomipramine 150 mg daily
(ZC\;PP23('ZA\149 CVYP2DE . Undetectable | 63-yea£-old Discontinuation of cyproheptadine
serum Midazolam 0.1-0.85 mg/kg/hour + bolus —) PO lorazepam female with use of sertraline 100 mg daily
acetaminophen
. - and salicylate lon - .
Patient Introduction o clonus Hydromorphone 0.003-0.005 mg/kg/hr + bolus == Oxycodone Future Implications
e Creatine kinase | and _
An 11-year-old male (21.8 kg) presented (CK) 111 UL agitation Patients discontinuing serotonin antagonists
to the emergency department with altered o therapies Dexmedetomidine 0.1-1 mcg/kg/hr and initiating serotonergic agents may be at
mental status and tremor Medications Increased risk for serotonin syndrome
Given » Close monitoring is recommended if
Past Medical Outpatient Intermittent 1V Serum concentration range:\ used J
History Medications e Intermittent IV . phenobarbital 5 mg/kg |16.4-21.7 mcg/mL )
| Cvproheptadine midazolam for o _ — _ Avoidance of abrupt cessation of
» Poor weight 2?139 daiIIDy agitation Cisatracurium 0.07 | Initiated with cyproheptadine during initiation of
gain ] (3 doses for a mg/kg/hr + bolus rising CK ) serotonergic therapies is recommended
. e Started 2
e Anxiet . .
.y . months before fotal of 5 mg). Magnesium 45 mg/kg PRN | For reduction \ Future studies should describe receptor
* Attention deficit admission » Cyproheptadine | for serum Mg <2.5 ma/dL of shivers changes and possible risk factors for
hyperactivity . Missed two 2 mg PO for Adjunct L serotonin syndrome with this combination
dISOI‘deI‘ prior doses SUSpeCtEd therapleS
i Cyproheptadine 2 mg PO/NG daily for possible withdrawal

| | | serotonin yP P 9 y P References
Nlnety mIHUtes before presentathn’ the SyndrOme 1. Rao N. The clinical pharmacokinetics of escitalopram. Clin Pharmacokinet.
patlent mlStakenIy IngeSted a famlly 2. é(t)e())\je;fwit()?:EBelt_slg.)%erotonin syndrome associated with clozapine withdrawal. JAMA
member’s 20 mg tablet of escitalopram Acetaminophen 15 mg/kg PO/NG g6h for hyperthermia management IOl 2O O 0 d0SS. e serotonin syndrome associated wit
instead of his nightly cyproheptadine = 4. Bhatia MS, Kaur ), Gautam P. A Case of Serotonin Syndrome Folowing

Cyproheptadine Withdrawal. Prim Care Companion CNS Disord. 2015, 17(3).




Evaluation of Sugammadex Use In Pediatric Surgery Patients %ﬁﬁﬁ‘ﬁ‘é@‘gﬁ
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Background Preliminary Results
o Sugammade_x_ IS an antidote for the reversal of the_steroidal July 2021 Reversal Agents — Indications July 2021 Cost Analysis
non-depolarizing neuromuscular blockers vecuronium and (n=50) 8000

rocuronium?.
7000

« Before sugammadex was approved by the FDA, the standard of B Sugammadex - Standard Reversal (n=33)  gggg

care for neuromuscular blockade reversal was neostigmine plus

an anticholinergic agent-. & 5000

S 4000
Sugammadex - Myotonic dystrophy (n=0) 3000

B Sugammadex - Unknown (n=13)

 Sugammadex was added to formulary in 2016 with Its use
restricted to rocuronium reversal Iin patients with myotonic

dystrophy or in cases needing emergent reversal due to high m Sugammadex - Emergent (n=0) 2000
COsSt. 1000
; B Neostigmine - Standard Reversal (n=4) 0

\ P U rpose ) Actual Alternative Potential Savings
 To evaluate the adherence to sugammadex usage restrictions set

forth by the Pharmacy and Therapeutics (P&T) Committee. Figure 1 — Percentage of each reversal agent and documented indication for first 50 surgical cases in July 2021 Figure 2 — Cost-saving analysis for first 50 surgical cases in July 2021

MethOdS |+ 3885 patients were charged on administration for suygammadex or neostigmine between July 1%, 2021 and June 30", 2022.

 Study Design: Retrospective review of the electronic medical ¢ 949% (3662/3885) received sugammadex and 6% (223/3885) recelved neostigmine.

record.
* Inclusion Criteria: Any patient charged-on-administration for f COﬂClUSlOnS

sugammadex or neostigmine between July 15!, 2021 and June
30th, 2022.

 No uses of sugammadex in the first 50 surgical cases of July 2021 were for a P&T approved indication.

 Exclusion Criteria: Recelved agent for reversal of
neuromuscular blockers outside of the setting of the operating
room (OR).

 Based on preliminary data, adherence to P&T criteria for sugammadex use would result in cost savings for the institution.

* Future considerations should assess If the use of sugammadex reduces OR turnover time which could offset the high cost of sugammadex.

 Data collection: Reversal agent used, reversal indication
(standard post-operative reversal, myotonic dystrophy,
emergent, or unknown).

o Unknown uses of sugammadex will be considered : References { DiSClOSU res

unapproved uses. _)

e Further results and conclusions are pending for this research In progress.

1. Voss, T., Wang, A., DeAngelis, M., Speek, M., Saldien, V., Hammer, G. B., Wrishko, R., & Herring, W. J. (2022). Sugammadex for reversal of

e A cost-savind analvsis utilizina averaae wholesale Price (AWP neuromuscular blockade in pediatric patients: Results from a phase IV randomized study. Paediatric anaesthesia, 32(3), 436—445. _ _
. J y . . J . g_ . ( ) https://doi.org/10.1111/pan.14370 « All authors have nothing to disclose.
will be conducted to |dent|fy the financial |mpaCt of unapproved 2. Hristovska, A. M., Duch, P., Allingstrup, M., & Afshari, A. (2018). The comparative efficacy and safety of sugammadex and neostigmine in
Sugammadex use. reversing neuromuscular blockade in adults. A Cochrane systematic review with meta-analysis and trial sequential analysis. Anaesthesia, 73(5),

631-641. https://doi.org/10.1111/anae.14160



IA'
<X, (e
%ﬁNATIONWIDE Incidence of acute kidney injury in pediatric intensive care

CHILDREN'S . : T
When your child ncds a hosisal,cverying matier unit patients exposed to antibiotics

Delaney Bryant, PharmD and Cheryl L. Sargel, PharmD, BCCCP
Department of Pharmacy, Nationwide Children’s Hospital, Columbus, Ohio

Background Methods cont. Discussion
» Patients admitted to the pediatric intensive care unit * Inclusion Do rates of AKI differ between
(PICU) often require combination intravenous (1V) « Patients = 28 days old antibiotic treatment groups in
antibiotics such as vancomycin and piperacillin/tazobactam * PICU admission between October 1, 2019 and PICU patients?
(PTZ) or cefepime (CPE) September 30, 2022
* Recent evidence suggests higher rates of acute kidney * Treatment with CPE or PTZ with or without IV vancomycin Do rates of AKI differ based on
iInjury (AKI) associated with the combination of vancomycin for a suspected infection markers of renal function?
and PTZ compared to CPE, when using serum creatinine « Exclusion
as a marker of AKI| * Less than 48 hours of antibiotic treatment per group
 PTZ Is known to inhibit tubular secretion of creatinine allocation Are there other factors that may
_ o T _ ’ _ _ L contribute to differing rates of
causing elevation in serum creatinine concentrations, and * Monotherapy with vancomycin before transitioning to AK|?
may represent a pseudonephrotoxicity combination therapy with CPE or PTZ
« Administration of CPE and PTZ within seven days of each Are AKls in PICU patients
Obiecti other | | reversible after discontinuation
jeC Ive * Initiation of extracorporeal membrane oxygenation during of antibiotics?
.......................................................... antlblotlc COUFSG
* Pre-existing renal dysfunction (chronic dialysis, solitary Does occurrence of AKl result in

| jecti kidney, history of a kidney transplant) a longer duration of PICU and/or
- D o _ .. :
fimary Objective » Missing baseline and/or follow-up serum creatinine values hospital stay?

» Evaluate the rates of AKI in PICU patients
receiving CPE, PTZ, CPE + vancomycin, or PTZ +

vancomycin using serum creatinine and cystatin C Data Collection References

: « Blair M, Coté JM, Cotter A, Lynch B, Redahan L, Murray PT. Nephrotoxicity from
Dem ograp hics Vancomycin Combined with Piperacillin-Tazobactam: A Comprehensive Review. Am J
: : : : .. : : Nephrol. 2021;52(2):85-97. doi:10.1159/000513742
» Compare neutrophil gelatinase-associated « Patient age, sex, race/ethnicity, weight, height . Buhlinger KM, Fuller KA, Faircloth CB, Wallace JR. Effect of concomitant vancomycin and

Iipocalin (N GAL) values between treatment groups piperacillin-tazobactam on frequency of acute kidney injury in pediatric patients. Am J

P - : Health Syst Pharm. 2019;76(16):1204-1210. doi:10.1093/ajhp/zxz125
for association Wlth AKI Hospltal and PICU Iength Of Stay « Al Nuhait M, Abu Esba LC, Al Harbi K, Al Meshary M, Bustami RT. Acute Kidney Injury in

 Evaluate Changes In markers of renal function Pediatric Treated with Vancomycin and Piperacillin-Tazobactam in Tertiary Care

. : L~ AL : : Hospital. Int J Pediatr. 2018;2018:9256528. Published 2018 Dec 16.
Urine output Antibiotic indication doi:10.1155/2018/9256528
° DiaIySis Initiation - Saito S, Sugimoto T, Takenaka K, et al. The association of high Vancomycin trough
: ' _ concentration with acute kidney injury during combination therapy of
 Evaluate resolution of AKI and rates of renal Baseline and follow-up renal lab values Piperacillin/Tazobactam and Vancomycin. Pract Lab Med. 2022;29:¢00266. Published

« Abouelkheir M, Alsubaie S. Pediatric acute kidney injury induced by concomitant

Secondary Objectives

vancomycin and piperacillin-tazobactam. Pediatr Int. 2018;60(2):136-141.

Vancomycin trough levels doi:10.1111/ped.13463
« Tillman EM, Goldman JL. Evaluating and Mitigating Risk of Acute Kidney Injury with the

Combination of Vancomycin and Piperacillin-Tazobactam in Children. Paediatr Drugs.

Methods

Renal replacement therapy initiation 2021:23(4):373-380. doi:10.1007/s40272-021-00458-y
+ Design Urine output Disclosures
s SIngle center e ———————————— e
» Retrospective chart review Concomitant nephrotoxic medications

Authors of this presentation have nothing to disclose concerning possible financial or personal

* Institutional Review Board approved

relationships with commercial entities that may have a direct or indirect interest in the subject

Concomitant vasoactive medications matter of this presentation. bV
aShP Accredited




Medication Use Evaluation of Elexacaftor/Tezacaftor/lvacaftor Initiation and I 0
Adherence to Standard Inhaled Therapies in a Pediatric Cystic Fibrosis Care Center

Kasaandra Ibanez, PharmD: Kristin Bohannon, PharmD, BCPPS

Background

Elexacaftor/tezacaftor/ivacaftor (ELX/TEZ/IVA) is a combination of .
three cystic fibrosis transmembrane conductance regulator (CFTR) M O St p at el tS

Patient Characteristics (n =41)

CFTR Mutations

Age (years), median 15
modulators approved to treat cystic fibrosis (CF) in pediatric patients Sex, n (%)
with responsive genetic mutations. Robust clinical improvements d emaon St I atEd NON- Male 21 (51%)
have been seen in this population after ELX/TEZ/IVA initiation, Female 20 (49%)
which has inadvertently resulted in a self-reported decrease in ad h erence tO Staﬂ d arl d Race/ethnicity, n (%)
adherence to standard inhaled CF medications at this institution. Caucasian 39 (95%)

. : Heterozygous | Homozygous
Hispanic 7 (17%) F508del F508del

nhaled therapies anc Lo’ (SR
R ERRRRRRRRBRBRBRBRBRBRBRE=SSSEE©EEEEEEEEBPEERRR 22 Races 1 (2%)

h ad I n C reas ed FEV]— Prescribed Inhaled Meds, n (%)

Assess patient adherence to standard inhaled . .. : 1 14 (34%)
maintenance therapies after initiation of ELX/TEZ/IVA IeVEIS after INITI at| on Of g ﬁ ((g;‘)’//o))
ELX/TEZ/IVA ’ L (2%)

Assess the forced expiratory volume (FEV1) of patients FEV1 (%) Before and After ELX/TEZ/IVA, median

before and after initiation of ELX/TEZ/IVA

» Retrospective chart review utilizing the Cystic Fibrosis Foundation
registry and electronic medical record

28
* Inclusion criteria: 12 to 18 years of age, diagnosed with CF, After _ 116%
prescribed ELX/TEZ/IVA in combination with standard inhaled

Adherence to Inhaled Maintenance Therapy (n =41)

therapies (dornase alfa, hypertonic saline, tobramycin, aztreonam)

e The following data points were collected: 2
Cee . ()
* Age * ELX/TEZ/IVA Initiation date 3 The increase in FEV1 observed after initiation of ELX/TEZ/IVA despite
. gex B ‘ :\rllha|§d mfdlﬁatllodnshpfeSC”b?_Clll 5 low adherence to inhaled therapies calls into question the utility of
ace/ethnicity umber of inhaled therapy refills é continuing to recommend the concomitant use of these medications.
« CFTR mutation  FEV1 (baseline and most recent) E
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Background Results
+ Pediatric septic shock accounts for over 50,000 hospital Table 2. Patient Characteristics Figure 3. MAP Response to AT-II: Responder, 12-year-old male
admissions per year. Traditionally, sepsis management includes Characteristic 140 45
fluid resuscitation, catecholamine vasopressors, and vasopressin. ) E [=
Patients refractory to these interventions have limited options that Male sex, N (%) 13 (52) 2 190 40 E
are proven to be efficacious. Median age, years (|QR) 10 (1_8-14) E 3K, %
* Angiotensin Il (AT-Il) is a novel, non catecholamine agent that has q ht K 2 100 =
been proven to effectively reduce catecholamine requirements Median weight, kg (IQR) 31.3 (10-51.5) G 0 e
and Iincrease mean atrial pressure (MAP) Iin adults with high Median initial dose, ng/kg/min (IQR) 5 (5-10) é 80 25 ©
output  septic shock In comb_lnatlon with catecholamines, Median maximum dose, ng/kg/min (IQR) 80 (60-80) = - 0 c
vasopressin, and/or other vasoactive agents. _ _ ; E v
« Data supporting the use of AT-1l for pediatric septic shock is History of orthotopic heart transplant, N (%) 1(4) S 15 8
limited to two small case series, each consisting of two patients. VTE prophylaxis, N (%) 6 (24) % 10 =
Objective Deaths, N (%) 15 (60) E 4 5 E
Pl A=
The primary objective Is to characterize the use of Angiotensin-Il for Figure 1. Restriction Criteria Non-Compliance (n= 8) = U 0 oo
septic shock at a pediatric academic medical center. A = 0 o 10 15 20 25 30 <
Meth 0 d S 2 Time (hours)
Study procedures were approved by the Institutional Review Board 2 — MAP —VI>Score Al-ll Dose
of Washlngtori University |n.St. Louls. | | 1 Discussion
* Retrospective chart review of patients who received AT-Il for 0 - - -
septic shock at St. Louis Children’s Hospital between April 1, Vasopressindose  Novasopressin - VTE prophylaxis not Used fororgan  Orthotopic Heart Ordering physician attestation to AT-II
2019 and November 11, 2022. too low discussed donation Transplant criteria
 AT-Il orders were evaluated for adherence to restriction criteria preservation
(Table 1). AT-Il dosing, MAP response, and Vasoactive-Inotropic Figure 2. MAP Response to AT-Il: Non-Responder, 9-year-old male
Score (VIS) were collected as continuous data during AT-II 190 s Clinical pharmacist independent

Infusion. VIS was used to guantify the degree of vasopressor
support required and Is calculated continuously based on required
doses of epinephrine, norepinephrine, and vasopressin.

Table 1. St. Louis Children’s Hospital AT-Il Medication Use

review of AT-Ill criteria

5

Angiotensin Il Dose (nanograms/kg/min)

100

L
LA

Clinical pharmacy specialist review
and documentation required If AT-II

0
-
LA
-

Criteria . criteria not met
High output shock with adequate cardiac function i‘j Further nvestigate -Chmcal sltuation
40 15 and assess If AT-Il Is appropriate
Adeqguate fluid resuscitation per attending physician 10
20 Research Is ongoing to further characterize overall patient response

Epinephrine or Norepinephrine dose > 0.2 mcg/kg/min

LA

to AT-Il using continuous MAP, central venous pressure response,
and VIS to trend changes In vasopressor support.

mse T V= propyiaxs {1 ot conrainieated “ 1 : : 4
rime (hours Disclosure

Non-moribund patient

Vasopressin dose > 0.5 units/kg/min or 40 milliunits/min

-
-

MAP (mmHg)/Vasoactive-Inotropic Score

Authors of this presentation have the following to disclose concerning possible financial or personal relationships
with commercial entities that may have a direct or indirect interest in the subject matter of this presentation:

—MAP —VI5 Score AT-Il Dose

All Authors: Nothing to disclose
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When your cild meeds a hspisa,coerying matters unit patients exposed to antibiotics

Delaney Bryant, PharmD and Cheryl L. Sargel, PharmD, BCCCP
Department of Pharmacy, Nationwide Children’s Hospital, Columbus, Ohio

Background Methods cont. Discussion
e Patients admitted to the pediatric intensive care unit e Inclusion Do rates of AKI differ between
(PICU) often require combination intravenous (V) e Patients = 28 days old antibiotic treatment groups In
antibiotics such as vancomycin and piperacillin/tazobactam . PICU admission between October 1, 2019 and PICU patients?
(PTZ) or cefepime (CPE) September 30, 2022
 Recent evidence suggests higher rates of acute kidney e Treatment with CPE or PTZ with or without IV vancomycin Do rates of AKI differ based on
iInjury (AKI) associated with the combination of vancomycin for a suspected infection markers of renal function?
and PTZ compared to CPE, when using serum creatinine e Exclusion
as a marker of AKl e Less than 48 hours of antibiotic treatment per group
 PTZ i1s known to inhibit tubular secretion of creatinine allocation Are there other factors that may
. o o _ ’ _ _ L contribute to differing rates of
causing elevation in serum creatinine concentrations, and « Monotherapy with vancomycin before transitioning to AK|?
may represent a pseudonephrotoxicity combination therapy with CPE or PTZ
o Administration of CPE and PTZ within seven days of each Are AKls in PICU patients
Objective other | | reversible after discontinuation
 |nitiation of extracorporeal membrane oxygenation during of antibiotics?
.......................................................... anthIOtIC COUFSG
* Pre-existing renal dysfunction (chronic dialysis, solitary Does occurrence of AKl result in

| jecti kidney, history of a kidney transplant) a longer duration of PICU and/or
— Object - . -~ .
ey ERIEEEE » Missing baseline and/or follow-up serum creatinine values hospital stay?

e Evaluate the rates of AKI in PICU patients
receiving CPE, PTZ, CPE + vancomycin, or PTZ +

vancomycin using serum creatinine and cystatin C Data Collection References
Secondary Objectives _ e Blair M, Cété JM, Cotter A, Lynch B, Redahan L, Murray PT. Nephrotoxicity from
Dem ograp hics Vancomycin Combined with Piperacillin-Tazobactam: A Comprehensive Review. Am J
. . . . - . . Nephrol. 2021:52(2):85-97. doi:10.1159/000513742
 Compare neutrophil gelatinase-associated e Patient age, sex, race/ethnicity, weight, height » Buhlinger KM, Fuller KA, Faircloth CB, Wallace JR. Effect of concomitant vancomycin and

piperacillin-tazobactam on frequency of acute kidney injury in pediatric patients. Am J
Health Syst Pharm. 2019;76(16):1204-1210. doi:10.1093/ajhp/zxz125

« Al Nuhait M, Abu Esba LC, Al Harbi K, Al Meshary M, Bustami RT. Acute Kidney Injury in
Pediatric Treated with Vancomycin and Piperacillin-Tazobactam in Tertiary Care

T PTP : ; Hospital. Int J Pediatr. 2018;2018:9256528. Published 2018 Dec 16.
Antibiotic indication d0i:10.1155/2018/9256528

e Saito S, Sugimoto T, Takenaka K, et al. The association of high Vancomycin trough

lipocalin (NGAL) values between treatment groups
for association with AKI Hospital and PICU length of stay
e Evaluate changes in markers of renal function

e Urine output
 Dialysis Initiation

: ' _ concentration with acute kidney injury during combination therapy of
* Evaluate resolution of AKI and rates of renal Baseline and follow up renal lab values Piperacillin/Tazobactam and Vancomycin. Pract Lab Med. 2022;29:e00266. Published

« Abouelkheir M, Alsubaie S. Pediatric acute kidney injury induced by concomitant

) vancomycin and piperacillin-tazobactam. Pediatr Int. 2018;60(2):136-141.
Vancomycin trough levels doi:10.1111/ped.13463
« Tillman EM, Goldman JL. Evaluating and Mitigating Risk of Acute Kidney Injury with the

Combination of Vancomycin and Piperacillin-Tazobactam in Children. Paediatr Drugs.

Methods

Renal replacement therapy initiation 2021;23(4):373-380. doi:10.1007/s40272-021-00458-y
+ Design Urine output Disclosures
s oSINgle center
» Retrospective chart review Concomitant nephrotoxic medications

Authors of this presentation have nothing to disclose concerning possible financial or personal
relationships with commercial entities that may have a direct or indirect interest in the subject

Concomitant vasoactive medications matter of this presentation. g
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 Institutional Review Board approved




Evaluation of Override Function and Dispensing of Medications

[ e Bssnheur
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BACKGROUND

e Automated dispensing cabinets (ADC) are technology used in
healthcare facilities to store medications and manage medication
dispensing

e When used appropriately, ADCs facilitate timely medication
distribution

e Utilization of the override function and administration of medications
prior to pharmacy review and verification is associated with an
increased risk for medication errors!-3

 Per medication management standards, the list of medications
considered override-able should be evaluated, assessed, and updated
on a regular basis to ensure appropriate use and patient safety?*

PURPOSE

The purpose of this review is to evaluate the appropriateness
and safety of medications removed from ADCs using the
override function

METHODS

 Thisis a retrospective review of override reports for medications
that were dispensed from ADCs (Omnicell®) at Le Bonheur
Children’s Hospital (LBCH) using the override function from June 1,
2021 through June 30, 2022

e Patient’s medical records will be reviewed to assess accuracy of
orders and potential medication errors

e Data collection will include reason for medication override, name of
medication removed, dose and strength removed, quantity
removed, patient age, patient weight, medication order, accuracy of
dose, and outcome of medication administration

* |nclusion Criteria:
v' Administered prior to pharmacy review
v' Dispensed from an ADC using the override function

from Automated Dispensing Cabinets
Emily T. Rajan PharmD, Kelly Bobo PharmbD, MBA, BCPS, BCPPS, Jasmine Sahni PharmD, MBA, BCPS

Le Bonheur Children’s Hospital, Memphis, TN
The University of Tennessee Health Science Center, Memphis, TN

PRELIMINARY RESULTS

MEDICATION OVERRIDES BY DRUG CATEGORY

B Analgesics (n=83)

B Bronchodilators (n=34)

B Antiemetics (n=27)
Crystalloid Fluids (n=22)
Others (n=39)

THE UNIVERSITY OF

TENNESSEE

HEALTH SCIENCE CENTER.

PRELIMINARY ANALYSIS

Analgesics, including narcotics and non-narcotics, were the most
common category of medications removed, with non-narcotics
accounting for 66.2% of all analgesic medication overrides

Acetaminophen was the most common medication removed,
accounting for 16.5% of all overrides

The most common reasons documented for medication override
from the pre-specified list were acute pain, physician at bedside,
and ED interim order

Other reasons documented included vomiting, scheduled
medication due, resuscitation, priming, allergic reaction, and PAS
Score > 38

It appears there is room to improve the pre-determined options
available for selection on the medication override reasons list to
ensure that appropriate use of the override function is clearly
documented

No dosing errors have been observed in medication orders that
were reviewed for weight-based dosing (n=15)

v' Included on LBCH’s list of approved override-able
medications from ADCs

Medication Overrides by Reason Documented

Wheezing :2
Fever 2

Acute hypoglycemia or acute hyperkalemia
Emergent procedure

Other

Stat treatment

Respiratory distress

Acute arrhythmia and asthma exacerbation

Critical override
ED interim order

MD at bedside

Acute pain

NUMBER OF OVERRIDES (N=205)
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Medication Use Evaluation of Amiodarone Induced Thyrotoxicity

Screening In a Pediatric Institution

Background

Amiodarone is a class Ill antiarrhythmic used to treat tachyarrhythmias.
However, it Is associated with a variety of side effects including hypo-and
hyperthyroidism. Information in the pediatric and neonatal population is
lacking. Available data demonstrates an incidence up to 39%. Cook
Children’s Medical Center recently implemented thyroid monitoring
guidelines for patients initiating amiodarone. The objectives of this
medication use evaluation are to determine the incidence of thyrotoxicity
In patients receiving amiodarone as well as the proportion of patients
appropriately monitored according to institutional recommendations.

Objectives

e Assess incidence of thyrotoxicity
e Assess institutional monitoring guideline adherence

Methods

o Study Design:
 Retrospective chart review
 Pre-implementation (01/01/2019 — 08/16/2019)
 Post-implementation (01/01/2022 — 08/16/2022)
e Inclusion criteria: patients 0-18 years old at amiodarone
Initiation during hospital admission
e Exclusion criteria: <3 days of amiodarone therapy

e Data Collection:

e Age at initiation of e FreeT,

therapy  Amiodarone duration
* Indication for therapy « Diagnosis of
e Sex hypo/hyperthyroidism
o Weight (kg) e Time to initiation of
 Dose of levothyroxine levothyroxine
e Thyroid Stimulating

Hormone

Jacob Voyles, PharmD; Olga L. Rodriguez, PharmD, BCPPS
Cook Children’s Medical Center

Incidence of thyrotoxicity was
similar before and after protocol

Implementation with 80%
monitoring protocol adherence and
shorter time to diagnosis

Amiodarone Lab Schedule: (TSH/ FT4/ LFT)

Neonate to < 3 months:
Baseline
Weekly for 2 weeks
Every 2 weeks for 1
month

2 3 months to < 3 years. 2 3 years:
- Baseline Baseline
- Weeks 2, 4, and 8 Week 4

Every 2 months thereafter -

Outpatient every 2-3
months

Every 3 months for first
year on therapy

Every 6 months thereafter -
3 months after

amiodarone
discontinuation

Every 3 months for first
year on therapy

Every 6 months thereafter
3 months after
amiodarone
discontinuation

*TSH — thyroid stimulating hormone; FT4 — Free T4, LFT — liver function tests

Thyrotoxicty Occurrence

Hypothyroid
Diagnosis

Time to Diagnosis
(days)

Average Amiodarone
Duration (days)

Pre-Implementation
n=12

3 (25%)

32

214

Post-Implementation
n=15

2 (13.3%)

13.5

111

Adherence to Monitoring Protocol

8.3%

Pre-implementation*
n=12

80%

Post-implementation
n=15

*Represents monitoring practices before protocol implementation — compared with protocol lab
schedule

Most common arrhythmia diagnosis:
* Pre-Implementation: Junctional Ectopic Tachycardia (n = 4)
Post-Implementation: Supraventricular Tachycardia (n = 8)

1)

this poster:
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Impact of a Procalcitonin Guided Antibiotic Management Strategy in Pediatric Sickle Cell Patients with Fever fj?ﬁm
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BACKGROUND

e Patients with sickle cell disease (SCD) are at increased risks of infection due to
functional asplenia

e Current evidence-based management guidelines recommend initiation of empiric
antibiotics upon presentation with a fever in SCD patients

e Fever often occurs with vasoocclusive crisis (VOC) and acute chest syndrome (ACS)
with non-bacterial etiologies, which poses a diagnostic challenge and may lead to
the use of unwarranted antibiotics

 Unal et al. demonstrated that PCT was not significantly increased during VOC with
or without fever, as opposed to CRP or WBC count

* Razazi et al found when utilizing a PCT-guided antibiotic prescribing regimen in
SCD patients, more patients received < 3 days of antibiotics in the PCT cohort
(31% vs 9%; p<0.01) with no increase in adverse events

 There is limited data utilizing procalcitonin (PCT) in pediatric sickle cell patients
who are being evaluated for an infectious process

PURPOSE

 The purpose of this study intends to evaluate the utility of procalcitonin to predict
bacterial infections in pediatric sickle cell patients presenting with fever and
demonstrate how a procalcitonin-guided antibiotic management strategy can
decrease antibiotic duration, thereby decreasing future antimicrobial resistance.

METHODS

e Design: multicenter, retrospective, observational cohort study
 Timeline: patients admitted from March 1, 2021 to October 31, 2022

e Admitted SCD patients with a fever (>
101 F or 38.3 C) or concern for a
bacterial infection and started on
empiric antibiotics

e Diagnosed with osteomyelitis or other
confirmed infections requiring > 15 days
of antibiotic therapy

Hannah Robinson, PharmD?:2; Andrew Gainey, PharmD?*-¢?; Rob Daniels, PharmD*-2; Anna-Kathryn Burch, MD?*-3; Carla Roberts, MD?*:3

Prisma Health Children’s Hospital — Midlands?!; University of South Carolina College of Pharmacy?; University of South Carolina School of Medicine — Department of Pediatrics3

FACILITY PROTOCOL

Prisma Health Children’s Hospital-Midlands Procalcitonin (PCT) Algorithm

Suspected bacterial infection

Order PCT

PCT is useful in the following:
¢ Determining bacterial vs. viral
infections
¢ Determining length of antibiotic

treatment
¢ Monitoring response to antibiotic
treatment

<0.5 ug/L

J v

PCT is not affected hy:

Repeat PCT in 6= 12hrs ] ¢ Neutropenia
Continue/ nitiate o Immunosuppressive states

— appropriate empiric o Steroids
antibiotic therapy

o PCT levels maybe low during initial
onset of bacterial infection

o Antibiotic therapy can be withheld * Some contained infections

pending repeat PCT if patient is (abscesses/osteo) may not

clinically stable l

Tread PCT
o Follow PCT level every 24 to 48hrs
# o Newborns (<72hrs)
o Massive stress (trauma, surgery,
l 1 | cardiacshock, burns)

cause PCT to rise

False Elevations in PCT

Consider discontinuing antibiotic o Agents that stimulate cytokines

(OKT3, anti-lymphocyte globulins,
alemtuzumab, IL-2, granulocyte

therapy once the minimal duration

for the respective infection has .
been reached and PCT has transfusion}

. ¢ Malaria and some fungal infections
decreased by 80% or is <0.5 pg/L o ESRD/Hemodiahss

o Acute graft vs. host disease,

Antibiotics strongly
discouraged. Discontinue
antibiotics if empirically
started

vasculitis
o Medullary thyroid and small cell

lung cancer
o Pancreatitis, Kawasaki disease

2022 ASHP MCM - Las Vegas, NV - December 3rd — 8th

il

UNIVERSITY OF

South Carolina

College of Pharmacy

OUTCOME MEASURES

Primary Objective

e Compare antibiotic duration between procalcitonin and no procalcitonin
cohorts

Secondary Outcomes

 Confirmed bacterial infection

e Re-initiation of antibiotics for a bacterial infection within 30-days of
antibiotic discontinuation

* Length of hospital stay

e Number of Vaso-occlusive crisis (VOC) and acute chest syndrome (ACS) cases
e 30-day mortality

e Protocol adherence

e Rates of antibiotic-associated complications (i.e. rash, neutropenia,
thrombocytopenia, or C. difficile infection, or acute kidney injury,
hepatotoxicity)

STATSITICAL ANALYSIS

e Categorical variables: reported using descriptive statistics, Chi-square or
Fisher’s exact tests

e Continuous variables: t-tests or Wilcoxon (Mann-Whitney-U)

 Both simple and multivariable logistic regression models will be used to
assess outcomes

RESULTS

* This is research in progress. Results are not available at this time

DISCLOSURES

* The authors of this presentation have nothing to disclose concerning possible financial
or personal relationships with commercial entities that may have direct or indirect
interest in the subject matter of this presentation
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Remdesivir Medication Utilization Evaluation at a Free-standing Children’s Q
Hospital »

Esther Esadah, PharmD.MS,! Laura L. Bio, PharmD, BCPS, BCIDP,! Hayden T. Schwenk, MD, MPH 2 Children’s Health
1Stanford Medicine Children’s Health, Palo Alto, CA

Background Results (continued)

« Remdesivir iIs an RNA polymerase antiviral with inhibitory activity Patient characteristics at baseline Remdesivir Prescribing Practices Types of adverse events N=73

against SARS-CoV-viruses.1?

Median age (IQR) — years 8.0 (4.0-14.0) All patients received a loading dose of 5 mg/kg (max: 200mg) on day 100% - 4 4
 In April 2022, the U.S. Food and Drug Administration (FDA) expanded one, followed by a maintenance dose of 2.5mg/kg (max: 100mg) - -
. . o . Female sex (%) 40.0 (54.8) 90%
remdesivir approval for the treatment of COVID-19 In pediatric patients -
> 28 days Weighing at least 3kg with a positive SARS-CoV-2 test.3 Median Welght (lQR) — kg 27.6 (145'467) Median time from COVID-19 diagnosis to 3 (1-5) 80% _g
. , . . . L : : 5 remdesivir initiation (IQR) — day(s) os |
«  Prior to the FDA's approval in 2022, remdesivir use in the pediatric Median body mass index (IQR) — kg/m 19.1 (16.2-25.9) . . . 0% -
. . . . . _ Patients with baseline labs (%) 68 (93.2) -
population was limited and only available through Gilead Sciences Median length of stay (IQR) — days 6 (4.0-17.0) _ _ 60% - 51 40
: : : PRT ' ' Patients with subsequent labs (%) 62 (84.9) -
compassionate use program, allowing use In only hospitalized Mechanically ventilated (%) 14 (19.2) | | 5006 64
pediatric patients with severe COVID-19 infection who met specific _ _ y _ _ ' Rec_ewed de;<amethasone Sfstenoio SCES -
criteria Patient with confirmed COVID prior to or 71 (97.3) equivalent (%) 40% -
Gi d’. | o i SO during treatment (%) Remdesivir allocation (%) 300 |
C lead’s compassionate progr.am.s was - soon _ oflowed by an Pre-existing high-risk conditions (%) 64 (87.7) EUA 49 (67.1) S
Issued Emergency Use Authorization (EUA) which eventually allowed 20% -
- - L One high risk condition 41 (56.2) FDA 21 (28.8) :
for remdesivir use for the treatment of COVID-19 In hospitalized anc g ' . -
o . . . . . . . Compassionate use 3(4.1) 10% -
non-hospitalized pediatric patients with positive SARS-CoV-2 vira Immunocompromised conditions 19 (26) i 5
testing weighing at least 3.5 kg meeting specific criteria. - - 0% - o o
. Remdesivi ; sttt . b her of th Cardiovascular disease 11 (15.1) D . £ desivir th N=73 Hypersensitivity  Scr (mg/dL) AST and ALT Prothrombin time
em e-SIVII’ use_ a oui Institution reciu_lries approval by a member of the Obesity 5 (6.8) uration of remdesivir therapy ( = ) reaction (U/L) (sec)
Pediatric Infectious Diseases (ID) Division.
| S | Chronic lung disease 4 (5.5) 45 - m Elevated/reported No change = Not reported/collected
 Prior to the “CARAVAN study”, data on remdesivir utilization in patients a0 £
ess 1_8_ years was Iimited Iegding our ev.alu.ation of remdesivir P.ostpartum. 1(1.4) e _ Conciusions
Sickle cell disease 1(1.4) 20
Two or more high risk conditions 23 (31.5) 5c I  Remdesivir was dosed appropriately in our pediatric population with the
. ooy o - majority of patients receiving the proper duration of therapy
To evaluate the prescribing and monitoring practice of remdesivir at a free- Death during hospitalization (%) 9 (12.3) 20 . The frequency and type of monitoring laboratory values obtained for each
standing children’s hospital. a. Four patients died from COVID-19 complication 15 = patient was inconsistent and absent for some, resulting in an under-
10 — estimation of adverse events reported.
M ethOdS 5 « Limitations of our study include this was as a single-centered study with a
- 4 24 42 1 2 i
* Retrospective chart review of all patients < 18 years of age who tested Disease severity at baseline (N=73) 0 - small sample size

positive for SARS-CoV-2 and received remdesivir for the treatment of < 3 days 3-4 days 5-9 days 10 days >10 days : :
CO\Iélr[e);]]hii]r’]{fzgiice)?ﬂge\/ilvgreeere])ﬁ:?lzlclléél 2020, to February 28, 2022. 2 (3%) 2 (3%) Median treatment duration (IQR) — day(s) 5 (3-5) FUtu re DIreCtlon

. . . . 2 (3%) . L . .
 Remdesivir prescribing data were captured to include dose, duration, and e Improve frequency and consistency of monitoring while on remdesivir
patient characteristics such as COVID severity, and comorbid high-risk Adverse events (N=73) through provider education.

conditions at baseline upon remdesivir initiation.>°
Disclosures

e COVID-19 severity was defined using WHO disease severity
The presenters have no disclosures related to this study topic.

classifications
References

m Severe disease
Mild disease
Moderate disease
Asymptomatic

« Mild disease: Fever, cough, fatigue, anorexia, shortness of breath, 18 (24%)
myalgias, and/or other non-specific symptoms without hypoxia.

 Moderate disease: Symptoms of mild diseases with clinical signs of
non-severe pneumonia (SpO, = 90% on room air) and/or tachypnea.

6 (9%)

. . . . . = Other(s)
 Severe disease: Clinical signs of severe pneumonia, hypoxia on
room air and/or oxygen requirements. . 1. CDC. COVID-19 and Your Health. Centers for Disease Control and Prevention. Published February 11, 2020.
L P R T . 19 (28%) Accessed September 6, 2022. https://www.cdc.gov/coronavirus/2019-ncov/your-health/treatments-for-severe-
 Within 24 hours of remdesivir's initiation (before or after), baseline lIness. himl
I I I I 2. Beigel JH, Tomashek KM, Dodd LE, et al. Remdesivir for the Treatment of Covid-19 — Final Report. N Engl J Med.
laboratory val_ues Including serum alanine ammpt_ransferase (ALT), serum 68 (93%) 2020.353(19)-1813.1826. do10.1056/NEIMoa2007764
aspartate aminotransferase (AST), serum creatinine (SCF), and 3. Commissioner O of the. Coronavirus (COVID-19) Update: FDA Approves First COVID-19 Treatment for Young
- - - - 3. @ SR/ Children. FDA. Published April 26, 2022. Accessed September 6, 2022. https://www.fda.gov/news-events/press-
prOthrOmbln tlme were evaluated for mOnltOrlng praCtlce __________________ e announcements/coronavirus-covid-19-update-fda-approves-first-covid-19-treatment-young-children
o Adverse events evaluated include increase in SCr by >0.3 mg/dL ------------------ NO Subsequent labs 4. Phase 2/3 Interim Data Evaluating the Safety, Tolerability and Clinical Outcomes of Veklury® (Remdesivir) in Pediatric
. ] ] ' oS _ . o Patients With COVID-19 Presented at CROI 2022. Accessed September 26, 2022. https://www.qgilead.com/news-and-
within 48 hours), elevation in AST and ALT levels > upper limit of Asymptomatic patients were treated due to their risk factors = No adverse events press/press-room/press-releases/2022/2/phase-23-interim-data-evaluating-the-safety-tolerability-and-clinical-
: : g : : L : : - Baseline labs obtained outcomes-of-veklury-remdesivir-in-pediatric-patients-with-covid19-presente
normal (UNL), elevation in prothrombin time >14.7 sec, and Other includes : 1 false positive patient and 1 immunosuppressed patient who | _ 1 adverse event . Cving ouidance for clnial management of COVID-16. Acesssed November 22, 2022
hypersensitivity reactions within one hour of the end of the infusion. was exposure to COVID-19 = No baseline labs obtained m 2 or more adverse events https://mww.who.int/publications-detail-redirect/WHO-2019-nCoV-clinical-2021-2
6. CDC. People with Certain Medical Conditions. Centers for Disease Control and Prevention. Published October 19,

2022. Accessed November 22, 2022. https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-
medical-conditions.html
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Evaluation of Vancomycin Area Under the Curve

Therapeutic Drug Monitoring In Pediatric Patients

Meighan Marlo, PharmD, Zach Thompson, PharmD, MPH, BCPPS, Jerring Copley,
Pavel Prusakov, PharmD, BCPPS, BCIDP, Jacqueline Magers, PharmD, BCPS

Department of Pharmacy, Nationwide Children’s Hospital, Columbus, Ohio

Background

e In 2020, a revised consensus guideline, endorsed by
Pediatric Infectious Disease Society, recommended
monitoring vancomycin’s area under the curve to
minimum inhibitory concentration ratio (AUC/MIC) as
opposed to a surrogate parameter (i.e. trough)?

e Studies in neonatal and pediatric populations are limited
to retrospective chart reviews with and without
pharmacokinetic modeling?

 There continues to be a paucity of pediatric efficacy and
toxicity data associated with vancomycin therapy when
targeting AUC/MIC of 400-600 mg x h/L

ODbjectives

Primary Objective

» Assess the proportion of patients attaining AUC/MIC of
400-600 mg x h/L with institutional empiric vancomycin
dosing regimens

Secondary Objectives

* Assess Incidence of vancomycin-induced acute kidney
injury (AKI)
e |dentify the time to microbiological clearance in patients

with bacteremia

Methods

Design:

e Single-center, retrospective chart review

e July 1, 2021 — June 30, 2022

 Nationwide Children’s Hospital, Columbus, Ohio

Inclusion Criteria:

 Received > 2 doses of vancomycin < 250 mg doses

 Vancomycin AUC/MIC therapeutic drug monitoring (TDM)
was obtained during the course of therapy

Exclusion Criteria:

 Incomplete data surrounding vancomycin dosing, levels,
time of administration, weight, urine output, or serum
creatinine for time points evaluated

« Patients with a trough level obtained resulting In
vancomycin therapy adjustment prior to AUC/MIC
assessment

Results

Demographics N=42 NICU n=6 Non-NICU n=36

Age, median (IQR) 26 (24,30) 1 (0.5,2.5)

weeks GA years
Race, n (%)

White 2 (33) 27 (75)
Black 2 (33) 4 (11)
Bi-racial 1(17) 2 (6)
Other 1(17) 3 (8)
Sex, male, n (%) 2 (33) 17 (47)

Vancomyecin Initial Dosing,

median, mg/kg (IQR) 15 (15, 15) 20 (15, 20)

Vancomyecin Initial

Frequency, n (%)
Every 6 hours 1(17) 28 (78)
Every 8 hours 4 (67) 7 (19)
Every 12 hours 1(17) 1 (3)

NICU: neonatal intensive care unit; GA: gestational age; IQR: interquartile range

55% of patients did not

achieve AUC/MIC goal

570/, Vancomycin Regimen Changes Made (n=23)
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Results Continued

Incidence of AKI

No incidences of AKI occurred

e Serum creatinine remained at baseline or decreased on
day of levels

 On average, urine output increased by ~1 ml/kg/h on day
of levels

e Seven patients (70%) obtained microbiological clearance
24 hours after vancomycin initiation with no recurrence

 Two patients (20%) cleared bacteremia within 48 hours

 One patient (10%) cleared bacteremia in 5 days and had
an AUC/MIC of 266

Limitations

e Calculations of AUC/MIC TDM by pharmacists were not
cross-referenced by any Bayesian software

« AUC was not done on every patient; this single-center
cohort may not represent the larger patient population

Discussion & Conclusions

 More than half of total patients did not achieve AUC/MIC
TDM goals with empiric dosing

 Around 35% of patients not achieving AUC/MIC TDM goal
was due to AUCs higher than desired leading to a dose or
frequency reduction

* Further evaluation of more patients along with verifying
pharmacist calculations could help with optimizing empiric
vancomycin dosing regimens

Reference

1. Rybak MJ, Le J, Lodise TP, et al. Therapeutic monitoring of vancomycin for
serious methicillin-resistant Staphylococcus aureus infections: A revised
consensus guideline and review by the American Society of Health-System
Pharmacists, the Infectious Diseases Society of America, the Pediatric
Infectious Diseases Society, and the Society of Infectious Diseases
Pharmacists. Am J Health Syst Pharm. 2020;77(11):835-864.
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Assessment of Errors Following Implementation of a Clinical Pharmacist Medication
Reconciliation Process In Medically Complex Children Transitioning Between a Post-acute

N\

Ashley Benedict, Pharm.D. Student Class of 2023?; Gabrielle Ford, Pharm.D. Student Class of 2023*;
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College of Pharmacy

Background

 Medication errors are common among pediatric patients due to various
factors that put them at risk, such as weight-based dosing and
communication barriers

« Those at increased risk for experiencing these errors and ultimately potential
adverse drug events (PADES) include children managing chronic conditions
with multiple medications and those who are transitioning between different
locations and levels of care

 An especially complex population includes children and young adults who
reside in post-acute or long-term care settings who require frequent
transitions to acute care settings

* Frequently children are transferred from a nonprofit specialty hospital
Bethany Children’s Health Center (BCHC)] to our tertiary care academic
nealth system [Oklahoma Children’s Hospital at OU Health (OCH)]

e A pediatric clinical pharmacist medication reconciliation process has been
established for patients transitioning from BCHC to OCH (Figure 1)

« The purpose of this study Is to determine the type and frequency of
medication errors identified by the pediatric clinical pharmacist team for
children and young adults transitioning from a post-acute and long-term care
facility to an acute care children’s hospital after implementation of the
pharmacist medication reconciliation process

Figure 1: Steps of Pharmacist Medication Reconciliation Process

1.0Dbtain medication list from BCHC in-patient pharmacy

2.Perform review of OCH and BCHC medication lists and identify discrepancies
3.Notify providers of discrepancies

4.Document discrepancies in electronic note

5.Update medication reconciliation tab in electronic medical record

 Primary objective: ldentify the number of unintentional medication
reconciliation errors identified by the pediatric clinical pharmacist

e Secondary objectives: Identify risk factors for medication reconciliation
errors, characterize the severity of errors, determine If the errors were
detected by the pharmacist within 24 hours of admission, and identify the
iIncidence of PADESs due to unintentional errors

 |RB-approved descriptive, retrospective review study

* Inclusion criteria:
= Patients <21 years of age
» Residents of a pediatric post-acute and long-term care faclility
» Patients admitted to an acute care hospital between October 1, 2020 and
September 30, 2021

Peter N. Johnson, Pharm.D., BCPPS, FPPA, FCCM, FASHP!; Brooke L. Gildon, Pharm.D., BCPS, BCPPS, FPPAZ?;
Jamie L. Miller, Pharm.D., BCPPS, FPPA!; Stephen B. Neely, MPH!; Theresa Graif, M.D., MCR3; Katy Stephens, Pharm.D., BCPPS*

University of Oklahoma College of Pharmacy?!, Southwestern Oklahoma State University College of Pharmacy?

University of Oklahoma College of Medicine® Oklahoma Children’s Hospital at OU Health*

Methods Continued

e EXxclusion criteria:
= Admitted for <24 hours
= No chronic medications prior to admission
= [ncomplete medical records

« Data collection:

= Patient demographics

= Number of and AHFS category of pre-admission medications.

= Number and type of coexisting chronic conditions and of chronic technology
dependence.

= The admitting service and location of care

= Number of transitions between services and locations during hospital stay.

= Any error identification; including type, severity and reasoning (i.e. formulary
difference or holding).

Statistical Analysis

e Descriptive statistics were performed
« Adjusted rate ratios (95% confidence intervals) will be produced

* For medication reconciliation, each medication will be classified by major
AHFS class, frequency, formulation, and dose
= Regression will be performed to examine multiple variable associations
= Negative binomial/Poisson model will be used with a random statement
added to account for repeat hospitalizations

Preliminary Results

Table 1: Demographics (n=77)

Characteristics Median (IQR) or
Number (%)
Male 42 (54.5)
Age (years) 5.3(1.9-11.6)
Weight (kg) 20.5 (3.1-153)
Length/height (cm) 106 (9.5-182.8)
Chronic technology dependence 67 (87.0)
Types of chronic technology dependence (n=32):
Gastrostomy or Jejunostomy tube 61 (92.4)
Tracheostomy and ventilator dependence 17 (22.5)
Non-invasive ventilation 26 (34.7)
Admitting service:
Hospitalist 22 (29.3)
PICU/CICU 41 (54.6)
Surgery 12 (16.0)
Transferred services during admission:
Number of patients transferred to different services 30 (76.9)
during admission
Number of transfers 1 (1-2)

IQR= Interquartile range; PICU= Pediatric intensive care unit; CICU = Cardiac intensive care unit

bethany children’s

HEALTH CENTER

Preliminary Results Continued

Table 2: Medication Reconciliation Results Per Patient (n=77)

Characteristics Median (IQR) or

Number (%)

Number of medications 21.0 (7.0-50.0)
Number of interventions made to medical team 3 (1.0-5.0)
Number of interventions accepted 2 (0.5-3.0)
Number of updates to medication reconciliation tab 6 (3.0-10.5)

Time needed to perform medication reconciliation 40.0 (32.5-60.0)

process (minutes)

IQR= Interquatrtile range

Medication errors reconciliation process:
 Medication errors identified by the clinical pharmacist team:
= Sixty-one patients (79.2%) had >1 medication error
= Thirty-eight patients (49.3%) had >3 medication errors
= Seventy-three patients (94.8%) had >1 medication update to the medication

reconciliation tab by the clinical pharmacist

 Small sample size

* Retrospective study

e Single center

Preliminary Conclusions

o Patients had a median of 21 chronic medications upon transfer

A median of 3 unintentional errors per admission were identified during
the pharmacist medication reconciliation

 The majority (79%) of patients required a pharmacist intervention to the
medical team upon completion of the medication reconciliation
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BACKGROUND

Stress ulcers are lesions that can develop in the gastric
mucosa due to a disruption Iin the cellular defense
mechanism. These lesions can lead to bleeding. Stress
ulcer prophylaxis (SUP) is given to reduce the formation
of stress-related gastrointestinal (GI) ulcers.t
Medications used for SUP in children include histamine
2 receptor antagonists (H2RAs) and proton pump
inhibitors (PPIs).

Prescribing rates of SUP are increasing, especially In
the pediatric population. A study conducted in children
admitted to the pediatric intensive care unit (PICU) for
critical asthma found rates grew from 25.5% in 2010 to
42.1% in 2019.2 In a smaller study, children admitted for
status asthmaticus with or without SUP had no observed
incidence of clinically important bleeding.?

Lastly, a small study conducted in five PICUs In Brazil
found mechanical ventilation (22.3%) was the most
common rationale provided for SUP, followed by
informal routine use of prophylaxis (21.4%).4

Routine use of SUP needs to be re-examined Iif there is
not a difference between length of hospitalization or Gl
bleeding.>® It is important to remember that medications
can also cause unwanted side effects.” Education about
SUP can potentially improve prescribing rates and
proper discontinuation evaluation. One study found
prescribed PPIls decreased significantly from 51% to
30% after dissemination of PPl prescribing guidelines in
the PICU.8 No patients experienced upper Gl bleeding
before or after.

Initiation or continuation of medications for SUP s
Inappropriate when the patient does not present any risk
factors. Emphasizing criteria for stress ulcer prophylaxis
can potentially decrease the overuse of these
medications. A previous study completed in 2021 at
JSUMC found 66% of patients were inappropriately
SUP.°

OBJECTIVES

To compare faclility use of stress ulcer prophylaxis in the
pediatric population.

METHODS

This study Is a continuation of a study conducted In

2021 (PSTRESS).

e Design: Retrospective and prospective chart review

e Setting: Jersey Shore University Medical Center
general pediatric units and pediatric intensive care
units

e Intervention: Pharmacist-led education on the
appropriate use of SUP In pediatrics to various
healthcare team members.

Pediatric stress ulcer prophylactic therapy; areview and education

(PSTRESS-Version 2)

METHODS & DESIGN

Primary Outcome

Percent change in inappropriate use of stress ulcer prophylaxis in the pediatric units for patients who do not have
risk factors for stress ulcer development

Inclusion Criteria Exclusion Criteria

e Over 18 years of age

e Admitted to the neonatal intensive care unit

e Use of acid suppressive medication for an indication
other than stress ulcer prophylaxis, including:
o Gl bleed

e Aged 18 years and younger

e Admitted to general pediatric unit or pediatric
Intensive care unit

e Recelved at least one acid suppressive medication
for SUP (IV or PO):

o Esomeprazole e ;Ie |;:_oballcterdpylor| eradication
o Omeprazole 0 Detoh'cl . (_:erl hlsease t dit .
o Pantoprazole o Pathological hypersecretory conditions (1.e.
- zollinger-ellison syndrome)
o Famotidine .
o Gastroesophageal reflux disease
o Erosive esophagitis
o Barrett esophagus
o Eosinophilic esophagitis
o Treatment of NSAID-induced gastric ulcers
Stage 1 - Education
Novermber 2022 Provide education to nursing, pharmacy, and providers about stress ulcer

prophylaxis in pediatrics

Stage 2 - Post Education

Retrospective chart review of pediatric patients receiving medications for

November 2022 - March 2023 .
stress ulcer prophylaxis

Criteria for Stress Ulcer Prophylaxis

e Renal failure
o SCr 22 times upper limit of normal for age or
o SCr X2 Iincrease In baseline

e Mechanical ventilation > 48 hours
o Coagulopathy
o Platelets <50,000

o INR >1.5 e Hepatic failure:
e PTT of >2 times the control value o Total bilirubin 24 mg/dL or
e Shock o ALT 22x ULN for age
e Surgery >3 hours e Neurologic failure:
e Trauma o Glasgow Coma Score (GCS) <11 or
e Pneumonia o Acute change in mental status with a decrease In
e Pediatric Risk of Mortality Score 210 GCS 3 points from baseline
e Thermal injury >35% of BSA e Corticosteroid administration
e Multiple Organ System Failure e Respiratory Fallure

é_nu
0-00 Hackensack Meridian

00.0 B Jersey Shore University
Medical Center

ANTICIPATED OUTCOMES

This study will include approximately 500 patient charts.
The authors hypothesize that pharmacist-led education
will lead to decreasing incidence of inappropriate stress
ulcer prophylaxis in the pediatric population.

LIMITATIONS

e Retrospective chart review
e Single center study design
e Shorter study duration

NEXT STEPS

e Data collection and analysis
e Pending IRB approval
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Background Objectives Data Collection
+ Ketorolac s a non-steroidal ant:
Inflammatory drug commonly used « Change in pain score within one hour of ketorolac administration * Demographics
depariment €0) secondary ek
Secondar . . L
department (ED) _ y - _ _ _ _ _ e Recent previous surgeries or inpatient
 The Children’s Hospital Colorado  Patients requiring rescue analgesia due to inadequate pain reduction with hospital stays
i ketorol . _ .
(CHCO) ED dispensed 1600 doses eroroiat o . e Time to ketorolac administration
of intravenous (1V) ketorolac over * Incidence of adverse effects in patients receiving ketorolac D .
one year  Bleeding events and nephrotoxicity olse Iglven ah
« Ceiling analgesic effect of ketorolac e Sub-analysis of patients who receive < 0.5 mg/kg vs 0.5 mg/kg ’ Ca.cu ated V_Ve'g t-based dose
s established in adult literature-? Method ) Pa'f‘ =COTEs. . .
» Limited information is available on ethodas -g(r)lor_to ketorl?lackadmlrlustraélor_l | |
1 - * 30 minutes arter ketorolac administration
a ceiling analgesic effect of Purpose: compare the analgesic effect of IV ketorolac maximized at a dose of 15 60 minutes after ketorolac administration
ketorolac in pediatric patients mg versus doses greater than 15 mg in patients presenting to a pediatric ED with _
« Benefits of using ketorolac: acute pain * Rescue analgesia use:
« Not associated with tolerance, e Time given in comparison to ketorolac

withdrawal, euphoria, respiratory  Medication used

Study Design:

depression, or sedation - . . . o :
. Sppares opioid usage Single-center, refrospective Time Period: Statistical Analysis: '-A\Iglveeer dslen ef:/(:etﬁfs e oroxic
. Limitations of using ketorolac: chart review, approved by July 1, 2021 — June 30, Student T-Test and Chi J P y

the Colorado Institutional
Review Board

e Dose dependent side effects 2022 Squared Test

iIncluding nephrotoxicity,
gastrointestinal adverse events, Next Steps

and bleeding Inclusion Criteria
e Limited duration of use

« Data collection currently in progress with
results to follow

- e Patients less than 18 years old presenting to the CHCO ED with . .
Current CHCO Paln . . . .
Management Dosing acute pain and being treated with monotherapy ketorolac for E\_/gluate the dosing strategies currently
analgesia at a minimum dose of 15 mg utilized for ketorolac in the ED
Age Recommended IV * Implement dosing strategies for the ED to
Dose _ e guide safe prescribing practices in order to
<2years 0.5 mg/kg/dose Exclusion Criteria limit side effects from ketorolac
old Max: 15 mg/dose o | | L administration
e Recelving chronic pain medications at home
2-16 years 0.5 mg/kg/dose * Recelved analgesic medications within the previous 12 hours
old Max: 30 mg/dose oth_er than acetaminophen or ibuprofen References
o Belng treated for headache 1. Eidinejad L, Bahreini M, Ahmadi A, Yazdchi M, Thiruganasambandamoorthy V,
>17 years <50 Kkg: 15 mg « Contraindication to ketorolac gcl{fffﬁg,'é‘dlnggl‘;;ﬂgj;Si;‘é'ér‘;;'gﬂgifggﬁﬁﬁiﬁ'yafﬁtgé:rffe%"iﬁitﬁﬁhéﬁﬁ!&?’l\ii;f;'
Old |\/|aXZ 60 mg/day °® NO reported pa|n Score 2. Mrgt?)r\?s_,?(a.savolién I(\/I,)_-Liko;Jrez;)s?AI\., gt.al. Csr(r:\%r;isc_)n of Intravenous Ketorolac at
_ _ Three Slngle-Dose Reglmgns for Treating Acute Pain in the Emergency Department: A
- 50 kg: 30 Mg » Received a weight-based dose > 0.5 mg/kg st et 2 oo - LT TORATE 134
N ' e Patients with Sickle Cell Disease

Max: 120 mg/day

The authors have no conflicts of interest to disclose




Medication Use Evaluation of Famotidine in a Neonatal Intensive Care Unit
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Famotidine Is a histamine-2 receptor antagonist that may be
prescribed for evidence-based indications such as complicated

3.9% of patients In the

esophageal atresia, gastrointestinal (Gl) bleeds, vocal cord
edema with airway compromise, laryngomalacia, post- = 1
otolaryngologic procedures, and with diagnoses requiring high- fam Otl d I n e
dose steroids. Data regarding the efficacy of famotidine in

neonates is lacking; however, acid blocker therapy has been Of th O S e p a.tl e N tS 86% Gastric Acid Hypersecretion 2
)

associated with adverse outcomes such as necrotizing

Complicated GER* 4

Diagnosis Requiring High-Dose Steroids 2

enterocolitis and late-onset sepsis. Appropriate utilization of ' Esophageal Atresia !
famotidine after a clinical diagnosis Is important to mitigate h ad an eVI d e N C e_ b a-S ed S 4
d ffects. . - -
AVEISE SHECS I n d I C atl O n Vocal Cord Edema with Airway
Compromise / Laryngomalacia / 6

Determine if an indication for use exists for patients

Otolaryngologic Procedure

Non-evidence based

| Patient Demographics

that are prescribed famotidine JUncomplicated GER !
Average GA: 35 weeks 0 days Easiitie 1
Average BW: 2518 grams
: _ : e Average CGA at Iinitiation: 40 weeks 2 days Not-Specified 1
Elliglesie bz presc_rlblng dieelieEs of famotidine Percent of patients age <1 month at initiation: 41% pH probe testing completed in 100% of GER diagnosis patients who received famotidine
In the NICU *Complicated GER includes documented poor growth and/or severe respiratory symptoms
Authorizing Provider per Famotidine Order:

| | | | Evidence Based vs Non-Evidence Based
1. Eichenwald EC; Committee on Fetus and Newborn. Diagnosis and

Management of Gastroesophageal Reflux in Preterm Infants. Pediatrics. Neonatology 1
 Retrospective chart review to determine appropriate 2. Guilet R, Stol B3, Cotten CM, et l. Association of H2-blocker thera oay/S
utilization of famotidine therapy " and highér incidence of necrot’izing enterocolitis in very low birth Weig?\/t Neonatology/surgery '
e |nclusion criteria: received at least 1 dose of famotidine In infants. Pediatrics. 2006;117(2):e137-e142. doi:10.1542/peds.2005-1543 Neonatology/Otolaryngology
the NICU between February 15, 2022 — July 315, 2022 _
« Information to collect; gestational age (GA), birth weight Disclosures Neonatology/Gastroenterology
(BW), corrected gestational age (CGA) at famotidine The authors of this presentation disclose the following relationships with commercial Other Specialties

Interests related to the subject of this poster:
Andre Castaneda — nothing to disclose 0 2 4 6 8 10

Kimberly Tobin — nothing to disclose m Evidence Based Non-Evidence Based

Initiation, indication for famotidine use, authorizing provider,
and consulting specialty

Patient Diagnosis Famotidine Use per Diagnosis

gastroesophageal reflux (GER), gastric acid hypersecretion, N I C U were ex p 0S ed to Evidence based

Andre Castaneda, PharmD; Kimberly Tobin, PharmD, BCPPS Euukhdn'-
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BACKGROUND METHODS PRELIMINARY RESULTS

Role of the Pharmacist in the Emergency Department: Study Design: IRB approved retrospective review of Medication Preparation by Role
= According to ASHP, emergency medicine electronic medical record of infants and children treated (n=87)

pharmacists should be an integral part of the in the emergency department at LBCH. 2%

medication procurement and preparation process . o o

for medications used in the emergency Inclusion Criteria: All medications intended for

department.! intravenous administration that were dispensed from

automated dispensing cabinets between August 1, 2022

= As dispensing medications is one of the 5 stages of
P 5 5 and August 31, 2022.

the medication-use process, emergency medicine
pharmacists can influence this stage to prevent
medication errors. 1

" Emergency medicine pharmacists should be
involved in the decision-making process regarding
which medications will be made available
immediately within the emergency department.?

m Registered Nurse (n=80)
® Pharmacist (n=5)
= ED Tech (n=2)

Exclusion Criteria: Medications on the override list,
medications dispensed for trauma patients, or
medications dispensed outside of regular pharmacist
staffing hours for the emergency department.

All transactions will be assessed for accuracy, indication,
and healthcare role preparing the medication. Data

Medication Errors in the Emergency Department: collected will include the location, time, medication
" In the emergency department, medication error name, quantity dispensed, and user title. CONCLUSIONS
risk is estimated to be from 4% to 14%.2
A select few medications may be overridden’ " Preliminary data indicates that the majority of intravenous
repared, and administered without pharmacist medications that are available in the emergency department
ipnteprvention, particularly in code or trpauma PRELIMINARY RESULTS at our institution are largely prepared by nursing staff.
situations. = Antibiotics are the main class of intravenous medications that

are prepared and administered by nursing staff.
= Data collection for this evaluation is ongoing and the results

intravenous administration are subject to change.

" In the emergency department at our institution, N = 87 medication orders for
intravenous medications are verified by a

pharmacist and can either be prepared by

pharmacy staff or at the bedside by nurses prior to DISCLOSURE
administration. —

Number of Medication The authors of this presentation have nothing to disclose.
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Pediatric Diabetic Ketoacidosis

Expanding Pharmacist Knowledge Within a Primarily Adult Community Hospital

Kimberly James, PharmD; Chris Ward, RPh, BCPS; and Nicole Vettese, PharmD, BCPS

Purpose/Background

When evaluating the ability to expand care for pediatric
patients, a knowledge gap was identified within the
pharmacy department regarding recognizing and
treating diabetic ketoacidosis. With the
implementation of updated treatment plans, it is vital
that pharmacists are provided education as the
transition to expand care within the community is
occurring and will continue in the near future.

This project was designed to correct gaps in knowledge
that pharmacists need for safe verification,
preparation, and dispensing in select patients who
present with diabetic ketoacidosis.

Study Design/Methodology

Study Design: Provide clinical pharmacy staff with
comprehensive education regarding safe and
efficacious use of institution-specific diabetic
ketoacidosis treatment plans for pediatric patients
using interactive, computer-based learning modules.

Inclusion Criteria: Pharmacists currently employed at
PeaceHealth St. Joseph Medical Center

Exclusion Criteria: Pharmacists who do not complete
the pre- and post- assessments for the corresponding
material.

Statistical Considerations: The questions will be asked
in multiple-choice format. Pre- and post- module
assessments and surveys will be used to qualitatively
assess the learning material. Data will be analyzed
using an appropriate statistical test.

PeaceHealth St. Joseph Medical Center, Bellingham, WA

Learning Module Components

Pre-test that will ask pharmacists questions to gain an
understating of training, number of years worked in a
pharmacy, and prior knowledge about the subject.

Module that will consist of recorded voice over a
PowerPoint video. The study subject will have as
much time with the video that they deem prudent.

Post- test will mirror the pre- test without the
educational background questions repeated. There
will be questions to test competency and level of
comfort with subject material.

Informational Handout

Please send feedback/questions to Kimberly James at kjames@peacehealth.org
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Implementation Timeline

August 2022: Handout given to ED
pharmacists

December 2022: Upload materials onto the
computer-based learning platform

January 2023: All clinical pharmacy staff
complete learning module

Expected Outcome of the Study: Increase education
and confidence of the clinical pharmacist in a
guantifiable fashion, as well as identify additional gaps
in knowledge regarding pediatric diabetic ketoacidosis.
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Medication Use Evaluation of Oral Ketamine Dosing in a Free-Standing

Pediatric Hospital

Savannah Pullin, PharmD: Lauren Duran, PharmD, BCPPS
Cook Children’s Medical Center

v A A,
CookChildren’s.

Background

Ketamine is a centrally-acting N-methyl-D-aspartate receptor antagonist
commonly used as an anesthetic. Off-label, oral ketamine is used for its
analgesic and anxiolytic properties at sub-dissociative and sub-
anesthetic dosing. It can be used as an adjunct agent to opioid
analgesics and has a more favorable side effect profile. Limited
recommendations regarding oral ketamine dosing exist. Doses between
0.25 mg/kg to 1 mg/kg, given three times dally for up to fourteen days,
are considered safe and tolerable for pediatric use. The objective of this
medication use evaluation is to identify dosing trends of oral ketamine
for analgesia in inpatient pediatric patients.

Objectives
Assess starting dose of oral ketamine throughout the medical center

Assess the maximum dose administered

Methods

« Study Design:
« Retrospective chart review to evaluate prescribing patterns of oral
ketamine from August 1, 2021 through July 31, 2022
* Inclusion criteria:
 0-18 years of age
« Initiated on oral ketamine while at Cook Children’s
« Duration greater than 24 hours

« Data Collection:

« Age  Doses ordered (mg/kg)
«  Weight (kg) « Indication
¢ Sex « Concomitant opioid use

« Ordering provider group

Disclosures

The authors of this presentation disclose the following relationships with commercial interests related
to the subject of this poster:
Savannah Pullin, PharmD: Nothing to disclose
Lauren Duran, PharmD, BCPPS; Nothing to disclose

Average starting dose for oral
ketamine was greater than the
recommended dosing range

Results

Oral Ketamine Dosing
12.35

12.00
10.00
8.07
8.00
6.00
4.00
2.00
0.00

AVERAGE INITIAL DOSE AVERAGE MAXIMUM DOSE

n=4

DOSE PER DAY (mg/kg/day)

The average maximum dose was 1.5 times higher than the average
Initial dose

All evaluated patients were receiving concomitant scheduled opioids

Four patients met inclusion criteria; ages ranged from 3 to 7 months
of age

References
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DISTRIBUTION OF ORAL KETAMINE ORDERS BASED
ON PROVIDER GROUP

m PAIN MANAGEMENT
= NEONATOLOGY

Nn=36
Discussion

The average starting dose of oral ketamine was 8.07 mg/kg/day which is
higher than the recommended 0.75 to 3 mg/kg/day. These results may be
explained by the use of oral ketamine for adjunct sedation and sedation
wean management in addition to pain management. Furthermore, higher
starting doses were used for adjunct sedation management and doses
decreased over time. Concomitant use of scheduled opioids in all patients
was expected as oral ketamine is recommended as an adjunct agent for
analgesia. Prescribing patterns based on provider groups were appropriate
to the patient population and indication. To further evaluate dosing trends at
this pediatric institution, additional evaluation of a broader period e
of time may be indicated.




Peace and Quiet in the PENThouse: Medication Use and Dosing Strategies of PENTobarbital Continuous

Infusion in Pediatric Patients at a Children’s Hospital
Q sunford Stanford

MEDICINE Jillian M. Connolly, PharmDA; Jetfrey Moss, PharmD, BCCCPA; Saraswati Kache, MDB P
MEDICINE
Children’s Health ALucile Packard Children’s Hospital Stanford, Palo Alto, CA; BStanford School of Medicine, Palo Alto, CA
roductin
. Pentobarbital is a barbiturate with sedative, hypnotic, and * 19 patients received 23 discrete courses of pentobarbital as *  The primary indication for initiation of Cl pentobarbital at
entl-selzure propertles that.can.be.utllolzed n the.pedlatrlc continuous infusion over a 5 year period our institution was for refractory status epilepticus
intensive care unit for multiple |n]cd|cat|ons '”C'“d'”g , * 5/23 courses were excluded as the primary indication for ClI *  The management of initiation, dosing, and discontinuation
elevated mtracramal pressure, retractory sta1tus epilepticus, pentobarbital was sedation of pentobarbital at our institution was highly variable
and sedation refractory to standard therapy . Lo . . . . .
| | | * 18 pentobarbital courses across 14 individual patients were between patients, providers, and potentially specialties
’ Kentjoberobltal bas A ,Faljt onselt of a;ﬂol'} (|,3{_._5 r;n&utes%gfter included in the final analysis e Thereis significant under-dosing of the initial bolus loading
administration with a prolonged halt-lite o to . . dose compared to recommended dosing of 5 mg/kg for
hours! Baseline Characteristics (N=14)
| | o o refractory SE and 10 mg/kg tor elevated ICP
. Best practices of Cl pentobarbital administration include Age (years), mean (= SD) 8.1 (+ 6.9)

simiRstraton of < laading dose 10 svercome th

: : : Sex (female), n (%) 7 (50)
prolonged half-life and time to.stea.dy state therapeutic +  Retrospective nature of analysis made it impossible to
effect, as well as gradual dose titration upon Primary Indication, n (%) (N=18) collect monitoring parameters (ie.. EEG data. ICP)
iscontinuation? +Elevated ICP 3(17) &P < ’
Objective *Refractory SE 15 (83)
* To assess the use of continuous infusion (Cl) pentobarbital in Conclusions
pediatric patients and identity areas for improvement in Results (N=18) *  Our pediatric institution will benetfit from the development
administration, dosjlng., ord.erlng, n?om.torlng, ana Duration of therapy (days), mean (range) 3.1(0.03 - 8.1} of a clinical practice guideline and order sets to outline best
management of this high risk medication | N . gk £
Loading dose utilized (Yes), n (%) 10 (55) practices regarding the management of patients on

: continuous infusion pentobarbital for refractory status
Loading dose (mg/ke), mean (range) 3.4.(0.8 -10) P Y

epilepticus or elevated intracranial pressure In the intensive

| Dose tapered before discontinuation (Yes), 13 (72) care unit
topic. n (%)

g e o pentona bial 098013 uture Directions

(mg/kg/hr), mean (range) . . . o
. Discussions with the neurocritical care team about results

e The presenters have no disclosures re|ating to the study

. Retrospective chart review of patients admitted to the

pediatric or cardiovascular intensive care units at LPCH and interest in deyelopment of improved clinical decision
making and ordering tools

between September 1, 2017 and September 1, 2022 Loading Dose Variability

v i * Inclusion of description of prior therapies (i.e., midazolam
. : . a0 <5m :
Inclusion Criteria : _ = B/%S Cl for refractory SE and hyperosmolar therapies tor
Exclusion Criteria & . .
. L increased |CP) for more robust data comparison
e Ordered continuous o SO S 5mg/kg .

: : : e Primary indication ror 00

infusion pentobarbital 4 | = References
Cl pentobarbital other § >5mg/kg

between SePtember 1, 1. Pentobarbital [monograph]. In: Lexicomp Online [online database]. Hudson, OH: Lexi-
than re'FraCtOry SE or 0 - 4 6 8 Comp (accessed 2022 Nov 10).

2017 and SePtember . 2. Kim 5j, Lee DY, Kim JS. Neurologic outcomes of pediatric epileptic patients with
|nCreased |C P Number of Courses pentobarbital coma. Pediatr Neurol. 2001; 25:217-20.

17 2022 - Refractory SE- Increased ICP



Evaluation of the clinical impact of decreasing the maximum osmolarity of

neonatal peripheral parenteral nutrition
Brooke Szachnowicz, PharmD?; Bethany Chalk, PharmD, BCPPS?'; Kari Allan, PharmD, BCPS, BCPPS?; Kartikeya Makker, MD, MBBS3; Catherine Finnegan, MSN, CRNP3; Heidi

M EDICINE

@ JOHNS HOPKINS

M EDICINE
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Lochen, MS, RDN, LDN#; Caroline Liang, PharmD, BCPS, BCPPS>

1 Department of Pharmacy, The Johns Hopkins Hospital, Baltimore, MD, USA; 2 Department of Pharmacy, Children’s Hospital Colorado, Aurora, Colorado, USA; 3 Department of Neonatology, Johns Hopkins Hospital Bayview Medical Center, Baltimore,
MD, USA; 4 Department of Clinical Nutrition, The Johns Hopkins Hospital, Baltimore, MD, USA; °Department of Pharmacy, Johns Hopkins Bayview Medical Center, Baltimore, MD, USA

Background Methods (continued) Results (continued)

 Current American Society for Parenteral and Enteral Nutrition (ASPEN) Goal daily amino Pre-Implementation Cohort

Goal daily Goal daily lipid Goal daily Post-Implementation

T : Lo : acid dose dextrose (GIR*, dose (g/kg/day) calories (n=100) Cohort (n=100)
guidelines recommend an upper osmolarity limit for peripheral :
teral nutrition (PPN) of 900 mOsm/L (s/kg/day) mg/kg/min) (kcal/kg/day) Osmolarity (mOsm/L), 090.4 (981.2-096.4) 392.8 (884.2-896.3) < 0.001

PeTEEE r.l o ° . e . o 0-24 hours of life PrEterr,n:Z-B > 4 0-1 90-110 median (IQR) | T | T |
* Few retrospective cohort studies have been conducted in the pediatric Term: 2-3 Amino acid dose at 45 (45) 24 (24) 0.003

population suggesting that osmolarity limits above 900 mOsm/L may I2i1fle_48 hours of P'“Teetrer;rf‘zz 3;4 6-8 7.3 90-110 goal, n (%) |

be safely tolerated al GIR at goal. n (©

> goal, n (%) 30 (30) 23 (23) 0.3
. . . . > 48 hours of life | reterm: 3-4 >8 2-3 90-110

e On October 1st, 2020, two neonatal intensive care units (NICUs) in a Term: 2-3

Post-Implementation Cohort
(n=100)

Pre-Implementation

*GIR: glucose infusion rate

e Pre-implementation cohort: PPN orders between August 9th, 2020

single health-system adopted an osmolarity limit of 900 mOsm/L for

Cohort (n=100)

neonatal and pediatric PPN, which was a reduction from the previous .
i P P and September 30th, 2020 (osmolarity limit of 1000 mOsm/L) Calories from PPN and
imit of 1000 mOsm/L | | lipids (kcal/kg/day), 52.6 (44.0-64.3) 46.9 (37.4-57.7) 0.2
e Post-implementation cohort: PPN orders between October 1st, 2020 median (IQR)
Obiective to January 3rd, 2021 (osmolarity limit of 900 mOsm/L) Calories from PPN and
. 1(1) 1(1) 1.0
lipids at goal, n (%)
The objective of this study was to describe the clinical impact of lowering Results Calories from PPN,
the PPN maximum osmolarity limit from 1000 mOsm/L to 900 mOsm/L in lipids, and enterals _ _
batients in two NICUs Y Total of 200 PPN orders representing 57 patients were included (kcal/kg/day), median 64.2 (51.8-76.4) °7.9 (46.2-72.6) 0.05
 Pre-implementation cohort: 100 PPN orders and 25 patients ('QR),
MEthOdS . . . Calories from PPN,
 Post-implementation cohort: 100 PPN orders and 32 patients lipids, and enterals
ercent of goal 71.3 (57.5-84.9) 64.3 (51.4-80.6) 0.05
e An institutional review board approved retrospective, observational, Total Patients  Pre-lImplementation Fost= P value fnedian (1QR) '
cohort study was conducted UELY) Cohort (n=25) Irz::eor:\te(lt:;l;)n Hyaluronidase
 Data was collected between August 9t 2020 and September 30, Gender, n (%) administration for o 2 (2) 1(1) 06
2021 at The Johns Hopkins Hospital (JHH) and Johns Hopkins Bayview Male 29 (51) 7 (36) 20(63) 0.06 PPN infiltration, n (%)
Medical Center (JHBMC) NICUs Gestational age :
, L (weeks), median | 33.7 (32.3-34.4) | 33.2(32.1-34.4) 34.0 (32.8-34.4) 0.1 Conclusion
 Inclusion criteria: (IQR)
e Inborn neonates to JHH or JHBMC admitted to the NICU Race, n (%) e Limitations include the inability to control for confounding factors
. Received PPN for at least 2 fve d b e 12 White 26 (46) 10 (40) 16 (50) 0.4 such as differences in dispensing unit between groups and data
cCelved of at 1east 5 consecutive days within the Tirs Black 19 (33) 7(28) 12 (38) collection limitations including breastmilk fortification
cays ot it ispanic o o~ o + The lower PPN osmolarity limit of 900 mOsm/L significantly limited
e Exclusion criteria: fluid restriction defined as an initial combined Asian 4(7) 2 (8) 3 (9) S oo ary |r.n|t o o §m/ sgniticantly m.nte
: Other 7 (12) 5 (20) 4 (13) the ability to provide goal amino acid and lipid doses to NICU patients

intravenous lipid emulsion and PPN order volume of < 60 mL/kg/day

compared to an osmolarity limit of 1000 mOsm/L

Total Orders Pre-Implementation Post-Implementation P value

Cohort (n=100) Cohort (n=100)

e Primary outcome: the percentage of patients who met goal daily
macronutrient doses from PPN

e A PPN osmolarity limit of 1000 mOsm/L may be more appropriate for
neonatal patients to optimize clinical nutrition outcomes

(n=200)

S 4 Dispense unit, n (%)
. °
econdary outcomes: JHH NICU 145 (73) 63 (63) 82 (82) 0.004 References
 Percentage of goal daily calories met JHBMC NICU 55 (27) 37 (37) 18 (18)
D
* Incidence of clinically significant peripheral intravascular (PIV) (MAlft)PPN(;),rder 33 (32-3) 33 (32-3) 34 (33-30) 02 1. Boullata J, Gilbert K, Sacks G, et al. American Society for Parenteral and Enteral
weeks), median - - - . . . e - . .
infiltrates Nutrition. A.S.P.E.N. Clinical guidelines: parenteral nutrition ordering, order review,
gOC*jR) - - T compounding, labeling, and dispensing. J Parenter Enteral Nutr. 2014;38(3):334-77
rder dosing weight : .65-
(kg), mediang(lQR{;, 2.;6) 1.84 (1.43-2.82) 2.10(1.73-2.33) 0.05 2. Fessler AG, Rejrat CE. Re-evaluating safe osmolarity for peripheral parenteral nutrition

in neonatal intensive care patients. J Pediatr Pharmacol Ther. 2021;26(6):632-37.

*PMA: post-menstrual age



IﬁMeur Melatonin Utilization and Prescribing Practice Patterns Among Pediatric Healthcare Providers U

Methodist Healthcare

amy Children’s Hospital

Contact information:

848 Adams Avenue

Memphis, TN 38103
kelsey.molotsky@lebonheur.org

William A. Mabry, PharmD, MBA

BACKGROUND

e The American Academy of Pediatrics recommends that melatonin

treatment be evaluated on a case-by-case basis'
* Melatonin appears to be a safe and effective pharmaceutical

treatment for a wide range of sleep-related symptomology in the

pediatric population?

e Since melatonin is considered a dietary supplement and is often
used off-label, there are no established guidelines or long-term
studies evaluating dosing, quality, and safety3

 There are limited reports of use in hospitalized pediatric patients

PURPOSE

Re-establish circadian rhythm

Nocturnal enuresis
Malnutrition

Lung transplant
Hyperactivity
Home medication
Trauma/Burn

Heart transplant

Not Reported

To assess melatonin utilization and prescribing practice patterns among
pediatric healthcare providers in both the inpatient and outpatient settings at
Le Bonheur Children’s Hospital (LBCH)

METHODS

IRB approved retrospective review of the electronic medical record

Inclusion Criteria

e Patients 0-18 years of age in both inpatient and outpatient
settings at LBCH from January 1, 2019 to December 31, 2021

e Sample obtained by including data from first week of each
month

* Received 2 1 dose melatonin with documentation on electronic
medical record, or received 2 1 prescription outpatient

Information Collected

 Patient demographics: sex, age, weight
 Associated disease state with melatonin therapy
 Dose (total and mg/kg)

 Patient unit

e Continued from the ICU (intensive care unit)
 Prescribed at discharge

DISCLOSURE

The authors of this presentation have nothing to disclose and no financial or
personal relationships with commercial entities that may have direct or indirect
interest in the subject matter of this presentation

OUTPATIENT DISEASE STATES
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Department of Clinical Pharmacy, The University of Tennessee Health Science Center and Le Bonheur Children’s Hospital

DISCUSSION
Outpatient

e 127 prescriptions were evaluated (57 female, 70 male)
 Doses ranged from 1 - 10 mg (mean 0.15 mg/kg)
e 76/127 (59%) were for insomnia

Inpatient
e 160 orders were evaluated (68 female, 92 male)
 Doses ranged from 0.2 — 20 mg (mean 0.13 mg/kg)
e 106/160 (66%) were for insomnia
e 63/160 (39%) were continued inpatient as a home medication
e 17/160 (11%) were started in the ICU
e 73/160 (46%) were prescribed melatonin at discharge

CONCLUSIONS

Melatonin is a frequently prescribed medication in both the
inpatient and outpatient settings at LBCH

The most common associated disease state for melatonin is
insomnia, followed by others such as epilepsy, attention deficit
hyperactivity disorder (ADHD), seizure disorder, delirium, and more
Continued research and long-term studies regarding melatonin
treatment in pediatric patients is needed

FUTURE DIRECTIONS

A survey will be sent to both inpatient and outpatient providers at
LBCH to assess current knowledge and confidence in prescribing or
recommending melatonin in pediatric patients

Learning the current prescribing and recommendation practices by
all different types of providers will develop educational
opportunities and potentially evidence-based treatment for the
pediatric population
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Evaluation of Azithromycin Prescribing Practices in Pediatric Patients at a
Community Teaching Hospital
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e Azithromycin (AZM) is a broad-spectrum antibiotic

used for the treatment of pediatric infections including?:

e Community acquired pneumonia (CAP)
 Pertussis
» Sexually transmitted infections (STIs)
o Salmonella infections
 Inappropriate use of azithromycin has been implicated

in the emergence of macrolide resistant organisms, such
as S. pneumoniae, S. pyogenes and M. pneumoniae®s %%
 Recent literature has investigated the use of AZM 1n the

treatment of respiratory syncytial virus (RSV) and
asthma, however the evidence 1s 1insufficient to include
these indications in national guidelines®7:8

Objective

o Assess Institutional appropriateness of AZM
prescribing practices compared to national guidelines
for CAP, Pertussis, STIs and Sa/monella infections

Study design:
e Single center, Institutional Review Board approved

retrospective chart review of patients receiving AZM
from January 2021 to September 2022

Inclusion criteria:
 Pediatric patients < 18 years
e Received at least one dose of AZM

Exclusion criteria:
e Patients ordered AZM who did not receive any doses

Data points:

 Demographic characteristics

e AZM dose

» Patient history (past medical, social, travel)

 Vaccination status

« White blood cell count (WBC), C-reactive protein (CRP),
procalcitonin, and erythrocyte sedimentation rate (ESR)

e Microbiology culture and respiratory viral panel (RVP)

e Diagnostic imaging

Criteria for appropriate therapy:

e CAP: Children > 5 years with clinical and radiologic
evidence of pneumonia or < 5 years with worsening
symptoms on first line antibiotic therapy

e Pertussis: Clinical whooping cough with or without a

positive Bordetella pertussis PCR

e Infection: Positive culture results for Sa/monella,

Chlamydia trachomatis, other food borne pathogens, or
ST1 typically treated with AZM

Primary Outcome:
o Appropriateness of AZM therapy

Secondary Outcomes:
o Age stratification of AZM prescribing
o Adverse effects associated with AZM

Judith Scala, PharmD, BCPPS
Saint Peter’s University Hospital, New Brunswick, NdJ

Table 1: Baseline Characteristics

Characteristics N =101

median, (IQR)
Age —y 3 (1.25, 6)
Weight — kg 14.10 (10.32, 25.38)
Loading Dose— mg/kg 9.92 (9.66, 10.10)
Maintenance Dose — mg/kg 5 (4.85, 5.24)
n (%)

Gender — male 52 (51.4%)
Hospital Unit

Intensive Care (PICU) 54 (53.5%)

General Medicine 8 (8%)

Emergency Room (ER) 36 (36%)

Hematology/ Oncology 3 (3%)

IQR = Interquartile range

Alyssa Ragno, PharmD; Emily McGrath, PharmD, BCPPS; Kristina Feja, MD, MPH

Background

Table 2: Secondary Outcome
Respiratory Illness Age Stratification

Characteristics <5Years >5 Years
WEEE)) (N=28)
n (%)
Vaccination Status
Up to date 46 (87%) 24 (86%)
Not up to date 5 (9.4%) 1 (3.5%)
Unknown 2 (3.8%) 3 (11%)
History of Asthma 4 (7.5%) 10 (36%)
Multiple viruses 21 (40%) 5 (18%)
Procalcitonin > 2 3 (5.7%) 1 (3.6%)
Chest X-Ray Suggestive
Do B8 19 (36%) 10 (36%)
Appropriate Use of AZM* 5 (9.4%) 7 (25%)

*Assessed by pediatric infectious diseases attending

Figure 1: Primary Outcome

Appropriate Prescribing of AZM by Indication According to Guidelines
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Enrollment
e 101 of the 104 charts reviewed met inclusion criteria

Adverse Events

 One patient had a prolonged QTc interval, and three
patients had mild increase in transaminases

 Adverse events were not solely attributed to AZM

Prescribing by Unit
e 48 of 54 orders (89%) and 25 of 36 orders (69%) for
AZM prescribed 1n the PICU and ED, respectively,

were determined to be inappropriate

Pneumonia and Viral Infections
e 23 of 26 (88%) patients inappropriately treated for
pneumonia had a known viral infection

 Retrospective chart review

 Details of patient's clinical course not always
available due to EMR Iimitations

 Missing information from outside hospital records

 Majority of patients seen in the ER did not have
labs or RVPs

 Only one pediatric infectious diseases physician
avallable to determine appropriateness of therapy

Discussion/Conclusions

 Respiratory illness was the most common reason for
the use of azithromycin in pediatric patients

 Most of the 1nappropriate prescribing of AZM
occurred in the PICU and ED

« AZM was over prescribed 1n patients under 5 years
who were admitted with documented viral
infections, and insufficient evidence to suggest
bacterial co-infections

Future Directions

 Providing education to the ER and PICU on
appropriate indications for azithromycin

 Developing institutional guidelines for acute otitis
media and community acquired pneumonia

e (Case control study comparing patients who received
AZM versus those who did not in the setting of
respiratory illness and viral infection
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Evaluating Initial Antibiotic Duration and Safety

Outcomes In the Neonatal ICU
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« Antibiotics in the neonatal ICU (NICU) are used to treat early
and late onset sepsis (EOS & LOS)
o EOS antibiotic regimen - ampicillin + gentamicin
utilized at Kentucky Children’s Hospital (KCH)
* Adverse events related with antibiotic use in neonates:
0 Alters gastrointestinal microbiome, increasing risk
of necrotizing enterocolitis (NEC)
0 Renal function impairment (gentamicin)
o0 Antibiotic resistance
 KCH antimicrobial stewardship initiative — automatic 48 hour
stop date on all antibiotics while awaliting culture results

Background

Incidence of EOS — 0.8 per
1000 live births*

Incidence of NEC — 1 to 3
per 1000 live births?

NEC is —~2 times as likely
with prolonged initial empiric
antibiotics®
Median (1QR)
Gestational Age
37 (35,38) weeks &
2 (1,4) days

ah.

®

Research Objective

To evaluate the duration of antibiotics and subsequent adverse outcomes of
antibiotic utilization before and following the implementation of a 48 hour stop
date in the neonatal ICU

Methods

Retrospective and prospective, IRB-approved,
single center chart review

Duration of Duration of

October 1, 2021 to

March 31, 2022 ampicillin® gentamicin®

Aoril 24 9099 — automat 2.7 £2.1days || 1.8 = 1.7 days
Pri ) — automatic Neonate admitted to (born at or transferred to) * *Mean + SD

stop date implemented KCH NICU - Mean + 5D '\ /

October 31, 2022
e <48 hours (n=127)

3-6 days (n=60)
> 7 days (n=24) .

AN

e <48 hours (n=159)
3-6 days (n=43)
> 7 days (n=9)

Recelved at least one dose of ampicillin or
gentamicin within 48 hours of birth

Variables and Outcomes of Interest

Gestational age - Date of birth
frequency, duration - WBC - CRP
Order set utilization - Materna

- Sex - Birth weight - Length of stay - Antibiotic drug, dose,
- Temperature - Cultures - NEC diagnosis - Serum creatinine -
factors (GBS, c-section vs vaginal delivery, PROM, antibiotics)

Safety: necrotizing enterocolitis & renal
function

Efficacy: total duration & appropriate
duration of antibiotics

The authors have no actual or potential conflicts of interest

Bring findings to neonatal providers at KCH

1. Simonsen K, et al. Early-onset neonatal sepsis. Clin Microbiol Rev. 2014;27(1):21-47.
2. Stoll B, etc. Trends in care practice, morbidity, and mortality of extremely preterm neonates. JAMA. 2015;314(10):1039-1051.
3. Zhu K, et al. Prolonged antibiotic therapy increasing necrotizing enterocolitis in very low birth weight infants without culture-proven sepsis. Front Pediatr. 2022;10:949830.

Patient Characteristics

Excluded (n = 134)

Median (IQR)
Birth Weight

2.985

(2.295,3.408) kg

Blood culture
results

239 cultures
\_

/

-

e (Coagulate negative

staphylococcus (n=1)

e Micrococcus (n=1)

\_

~

/06 NICU patients in the NICU from October 1, 2021 to March 31, 2022
572 NICU patients admitted to the NICU from October 1, 2021 to March 31, 2022

Excluded (n = 360)

212 NICU patients received at least one dose of ampicillin or gentamicin

Sex
120 (57%)
Male

Preliminary Results & Conclusions

Number of
NEC diagnoses

= 4 (1.9%)

/

Future Directions

Complete collection of data from October 1, 2021 through March 31, 2022
0 Renal function (urine output in mL/kg/hour)

e Collect and analyze data from May 1, 2022 through October 31, 2022

o Utilize SPSS to compare pre- and post-automatic stop date implementation data

\_

I J
/
e Diagnosed 7.5, 9.4,

40.0, and 67.7 days
after initial antibiotics

/

~

\_
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Detectable Concentrations with Inhaled Tobramycin in Critically Il Infants
and Children Following Implementation of a Standardized Protocol

Please scan the QR code
for additional information :

Eugenie Chang, Pharm.D., Jamie Miller, Pharm.D., BCPPS, FPPA2P; Stephen B. Neely, MPH?;
Courtney Ranallo, M.D.? Hala Chaaban, M.D.P; Stephen B. Neely, MPH?;
Peter N. Johnson, Pharm.D., BCPPS, FPPA, FCCM, FASHP2b:

aCollege of Pharmacy, and °College of Medicine at the University of Oklahoma Health Sciences Center

Background Results (Continued)

® Inhaled tobramycin has been used off-label in critically ill patients without Table 3: Comparison of Inhaled Tobramycin Regimens Per Course
cystic fibrosis (CF) in the intensive care unit (ICU) with limited evidence on

efficacy and some safety concerns.
®m  Several case reports and studies have noted patients with detectable

klahomﬁ
hildren’s Hospital

Statistical Analysis Continued

® [nterval and continuous variables were assessed using a Student’s t-test or the
Wilcoxon-Mann-Whitney test.

® Two multivariable logistic regressions with independent variables of detectable
concentrations and AKI with independent variables including age, total dose

No Detectable Detectable
Concentrations (n=14) Concentrations (n=30)
Number (%) or Median (IQR)

Variables

trough concentrations and ache_ kidngy injury (AKI12 . (mg/kg), first serum trough concentration. Initial tobramycin dose

"  Previous s_tudy found half of critically ill children whc_) had a trough | * Analyses was performed using SAS 9.4 for analyses, with a p<0.05. ma/kg (mean, SD) 31.5 (14.3) 34.6 (15.9)
concentration checked had a detectable concentration (>0.5 mcg/mL), with Suration ((;Iays) 13.0 (7.0-27.5) 2.5 (2.0-7.0)
three developing AKI.? _ il el D eVl

= Droege and colleagues® (N=53 patients) conducted a retrospective study Results Subsequent tobramycin dose
evaluating inhaled tobramycin in adult patients and found that positive end e Overall, 44 patients and 66 courses were analyzed mgI/Dkt?r ;?oes?él fyzg - 15(3)4(-57 (()1;3:-%9()))
expiratory pressure and age were independent risk factors for AKI. ) : _ _ - U-Zo.

® |n 2016, our institution developed a standardized protocol in children without ® There were 30 (68%) patients with detectable concentrations Every 12 hours -- 2 (8.0)
CF receiving inhaled tobramycin in the ICU setting including the following: ® No statistical differences between demographics per admission or admission Every 24 hours -~ 23 (92.0)
= 300 mg twice daily dosing administered via the jet nebulizer, 30 centimeters diagnoses/respiratory support per course in those with and without detectable Duration of tobramycin 13.0 (7.0-27.5) 11.3 (7.0-28.0)

from the endotracheal tube in the inspiratory loop of the ventilator. concentrations (Tables 1 and 2).

= Trough concentrations were checked weekly, and timed 1-3 hours before the Table 4: Comparison of Renal Function Data and Nephrotoxins

Table 1. Baseline Demographics per Patient

3rd dose to assess systemic accumulation.

® The purpose was to describe the incidence and clinical characteristics of critically-ill : variables No Det_ectable Detec_table
Infants and children with detectable concentrations receiving inhaled tobramycin variables N Det(_ectable_ Detec_table _ Concentrations (n=14) Con_centratlons (n=30)
post implementation of the standardized protocol. concentrations (n=14) Con.centratlons (n=30) : : Number (%) or Median (IQR)
Number (%) or Median (IQR) Received >1 nephrotoxin 9 (64.3) 19 (63.3)
Males 6 (42.9) 16 (53.3) # of nephrotoxins per patient:
Obj ectives Prematurity 8 (57.1) 15 (50.0) 0 5 (35.7) 12 (40.0)
_ — Age (years) 0.79 (0.64-3.30) 0.92 (0.52-3.00) 1 6 (42.9) 12 (40.0)
® Primary objective: | Weight (kilograms) 8.7 (7.8-14.0) 8.7 (7.0-14.0) 2 3(21.4) 6 (20.0)
= Determine the incidence of detectable tobramycin serum trough : ——
concentrations >0.5 mcg/mL following implementation of our standardized Table 2: Admission Diagnoses and Respiratory Support Per Course Nephrotoxic medlcatlorl/s: | 4(28.6) 13 (43.9)
ancomycin . .
o Seconggt;i)okl).jectives: Variables No Detectable Detectable | | | Ibuprofen 4 (28.6) 7 (23.3)
= |dentify potential risk factors for development of detectable tobramycin serum Concentrations (n=14) |Concentrations (n=30) Angiotensin converting enzymes 3 (21.4) 4 (13.3)
trough concentrations in critically ill infants. Number (%) or Median (IQR) IV contrast 1(7.1) 0
= |dentify the number of patients who developed AKI while receiving inhaled Admission diagnoses: Renal dysfunction:
tobramycin as defined by the Kidney Diseases: Improving Global Outcomes Respiratory failure 11 (78.6) 23 (76.7) None 12 (85.7) 23 (79.3)
(KDIGOQO) criteria. Pneumonia 2 (14.3) 3 (10.0) AKI 2 (14.3) 5(17.2)
Cardiothoracic surgery 1(7.1) 3 (10.0) Chronic kidney disease (CKD) 0 1(3.5)
Met h 0 d S Cardiac arrest 0 1(3.3) . o o |
Mode of delivery: A multivariable logistic regression was employed to assess the effect of
* |RB-approved retrospective, cohort study. No ventilation 1(7.1) _- detectable concentrations with independent variables including age,
® Inclusion criteria: Endotracheal tube 2 (12.3) 7 (23.3) mechanical ventilation days before tobramycin, AKI/CKD, and PEEP. The only
= Patients < 18 years of age admitted to the PICU, CVICU, and NICU between Tracheostomy 11 (78.6) 23 (76.7) variable associated with detectable concentrations was mechanical ventilation
July 1, 2016 - September 4, 2020. Ventilation status: days (OR 0.99, 95% CI: 0.99-1.00; p:OO43)
e Evclu Sl?gaeévrei? e?itall:east 1 dose of inhaled tobramycin 300 mg twice dally. Trgg';\feoglt?g/n ”;I zgg: . (82 0) 2; 8'63)7) ® A multivariable logistic regression was employed to assess the effect of AKI
*  CF diagnosis. Noninvasive ventilation 1(7 1‘) o with |nde|:_)endent_var|ables iIncluding age, total dall_y dose (mg(kg) In
= Absence of tobramycin concentration. Seak End Exo = 5 (8015 O 13 5 (7 0-10 0) =39 tobramycin, and first serum tobramycin concentration. No variables were
" Concomitant administration of IV tobramycin. cak =nd Expiratory Fressure (8.0-12.0), n= (7.0-10.0). n= associated with AKI.
e . C (PEEP)
" Pre-exgtmg Kidney disease/injury. Mechanical ventilation prior to 14 (100) 29 (26.7) )
=  Patient demographics including age, gender, weight. - -
= Tobramycin d%tal? regimen, Ser%mgcor?centrationsg,J duration of therapy, dose puration of mechanlcal 98 (27-231) >8 (18-118) ® The majority of cases had detectable concentrations.
change. \(/C?Qtlsl‘;lt'on prior to treatment ® Overall, 16% of tobramycin courses included patients that developed AKI..
= Respiratory data: respiratory status, ventilator settings, endotracheal tube size, Y ® The only variable associated with detectable concentrations was days of
1umidificati9n status. N | | ® Table 3 provides a comparison of the inhaled tobramycin dosage regimen data m_ec_hf';mical ventilation_prior tp_ the first detectalz_)le _concentration. |
= Renal function: serum creatinine (SCr), urine output (UOP), concomitant ® Clinicians should consider utilizing trough monitoring for all mechanically

per course Iin patients with and without detectable concentrations. The only

h INS. o . .
nephrotoxins statistical difference noted was the total duration (p<0.001).

Statistical Analysis .

Categorical variables were compared between groups by a Chi-squared test or
Fisher’s exact test.

ventilated critically-ill children receiving inhaled tobramycin.
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