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Within a Pediatric Intensive Care Unit ash ‘
Leigha Davis, PharmD'; Andrew Allison, PharmD, BCPPS?; P
Chl' dren’s Margaret Mathewson, MD?; Micah Butcher, PharmD, BCPPS! " Accredited
Department of Pharmaceutical Services!; WVU School of Medicine?, Morgantown, West Virginia

Proton pump inhibitors (PPIs) and histamine-2 receptor blockers (H2RAs) select Risk Factors Present Within 24 hours __ )
are commonly used within pediatric intensive care units (PICU) to B T e —— Characterization of Therapy (n=100)

minimize the risk of stress ulcer-related gastrointestinal bleeding. Initial Acid Suppression
There is limited data to guide assessment of risk for shress-related GI ST nutntro!'l_s Rt oi_'gnal e 30% Intravenous route 66%
bleed or for appropriate indications for the use of stress ulcer prophylaxis Parenteral nutrition / nothing by mouth (NPO) status 75% Duration of Use
(SUP) in the PICU. Mechanical ventilation 1% Acid suppression therapy, median 4 days (1 — 525)
Inappropriate use of acid suppression agents can increase incidence of NSAID use 29% H2RA therapy, median (n = 97) 4 days (1 - 525)
adverse effects, such as hospital-acquired pneumonia, hospital-acquired High dose steroid use (= 50 mg/m2/day (= 30 mg/m?/day 5 _
o e 5 - ) PPI therapy, median (n =12) 4.5 days (1 — 46)
Clostridioides dificile infection, and increased risk of bone fractures. in neonates) of hydrocortisone or eguivalent) 28% Dual Class Therapy
Adienly s e et contusd o tme ofbsfr Shock 1 of vsopreses) - icdence of dual s tecpy =
prescrip 1o Neurologic failure (GCS = 11) = Duration of use, median (n = &) 2.5 days (1 - 46)
DbjEthiVES Req_:nnb::rl'.r failure (peak inspiratory pressure > 25 cm Hy0) 17% Acid Suppression Therapy Continuation
— TSI LT s 2 At PICU discharge 47%
rimary: No identifiable risk factors 5% At hospital discharge 23%

To characterize the documented indications and risk factors for use of

acid suppression agents in pediatric patients within the PICU Initial Acid Suppression Agent . .
_ Discussion
Secondary: (n=100)

T identify the percentage of use of acid suppression agents withaut 505 The most common risk factors associated with H2ZRA/PPI use were enteral
documented indications or risk factors
To identify the inddence of continuation of acid suppression agents upon
transfer to floor units or at discharge
To describe the acid suppression regimens used in the PICU
Methods
This IRE-approved retrospective chart review of pediatric patients
characterized acid suppression therapy use in the PICU.
Patients were excluded if they received a PPI andjor H2RA at home prior
to admission.

feeds at = 50% of goal (90%), NPO status (75%), mechanical ventilation
(32%), use of NSAIDS (29%), use of high dose stercids (28%), and use
of vasopressors (20%).

Data collle_c.ted included: demogmphics,_ acid suppressipn.agents and aFamotidine = Ranitidine Pantoprazole feedil_'ng slat!..ls, use ofrr:'le::hanical ventilation, and the concurrent use of

classes initiated, dose and route, duration of therapy, incidence of dual certain medication classes.

class therapy, risk factors present within 24 hours prior to initiation, and Five patients had no identifiable risk factors present in the medical record.

There is no link established between enteral feeding status and the risk of
stress ulceration in pediatric literature.
The results of this medication use review will provide meaningful
education to providers in an effort to standardize the prescribing of
whether therapy was continued at PICL/ hospital discharge. Dosing of Therapy _ Nearly one-fourth of patients prescribed new acid suppression therapy
Objectives were analyzed using descriptive statistics. = 299 were continued on therapy at hospital discharge.
o e O il PSR esmen as amesine
eSS . .
Weight-based dosing (ma/kg/day) 78% 0.5 mg/kg/day.
Demographics m- Famotidine dose, mean 0.72 References

Conclusions

Practices of acid suppression administration were closely linked to enteral

H2RAs/PPIs for stress ulcer prophylaxis.
Age, median, years (range) 3(0-18) Ranitidine dose, mean 3.68
Male, % 53 Pantoprazole dose, mean 1 References available upon request
T

dosure: Auth

Acid Suppression for Stress Ulcer Prophylaxis in Pediatric Patients Within a Pediatric Intensive Care Unit
Leigha Davis, PharmD; Andrew Allison, PharmD, BCPPS; Margaret Mathewson, MD; Micah Butcher, PharmD, BCPPS
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When your child needs a hospital, everything matters”

Assessing pharmacist adherence with medication management

processes in a pediatric academic medical center

Lubna Mazin PharmD, Matt Sapko PharmD, MS, Chet Kaczor PharmD, MBA, Jessica Fischer PharmD, MS
Nationwide Children’s Hospital Department of Pharmacy

Background

In 2016, Chic passed the Consult Agreement Law which
expanded phamacist's scope of practice to allow pharmacist to
initiate, modify, and discontinue drug therapy with physicians

Consult agreement rule passed by the Ohio Board of Phamacy
requires a Quality Assurance (QA) program

Consult agreement rule removed pharmacists” ability to modify
drug therapy under PA&T committee approved procedures

Develop and implement a QA program using a Plan Do Study
Act (PDSA) cycle

Assess adherence with each quality metric within the consult
agreement policies and procedures

Determine the cest of implementing a QA program

QA program team will
include the directors of the:
inpatient and ambulatory
pharmacy, pharmacy
supervisors, clinical
coordinators, clinical
pharmacists, staff
phamacists, and
phamacy informatics

Adherence is defined as:
90% of pharmacists'
actions follow
comesponding policies and
procedures

Pharmacy informaticists

Timeline was created fo
guide the progress of QA
program development

used the electronic health
record (EHR) fo pull data

from the inpatient and
outpatient pharmacy
patient charis

n THE OHIO STATE UNIVERSITY

COLLEGE OF PHARMALCY
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Results

Figure 1: Nationwide Children's Hosgpital Institutional Collaborative
Practice Agreement (Quality Metrics)

Electronic Health Record
Report

* Adjusting medication administration times

* Discontinuation of sucrose

* Dispensing quantity adjustments

» Adjusting doses within 10%

* Modification of dosage forms

* Converting dose frequencies from scheduled to once
* Discontinuation of duplicate saline flush orders

* |nitiating carrier fluids

* Dosing of pre-operative antibiotics

* Prescribing medication administration supplies

Simulation and Chart Review

* Medication reconciliation
* Therapeutic drug monitoring

______________________ Discussion

Strengths Limitations

* Inter-rater reliability * Fragmentation of reporting
assessment ability between inpatient

* Pharmacy department and gutpatient phamacy,
collaboration despite shared EHR

* PDSA study design * Resource intensive to run

= Aligns with health-system reports and to complete
and depariment of manual chart reviews to
pharmacy strategic plan audit each quality metric

+ Spans inpatient and » Different methods of
outpatient departments of assessing adherence
pharmacy
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Introduction
« Children with severe heart failure may require advanced mechanical
circulatory support (MCS) with a ventricular assist device (VaD) if
medical and surgical options fail.
Thremboembelic and bleeding complications associated with vaD
support are a major cause of morbidity and mortality.
= Although heparin has been the standard of care, challenzes in
achieving stable therapeutic lavels and adverse events have led to
increasing use of bivalirudin as an alternative anticoagulant =7
Available literature suggests bivalirudin may be safely used in the
pediatric population but there is limited evidence regarding its use
for vaD anticoagulation. 451

The aim of this study was to determine the percent time in
therapeutic range (MTTR) while on bivalirudin in pediatric vap
patients at 3 single center cardiac program.

Methods

= This was a retrospective chart review of pediatric vAD patients

admitted to LPCH betwean lanuary 2014 to November 2019,

Inclusion criteria: paracorpersal VAD support, bivalirudin as the

primary agent for VAD anticoagulation

Exclusion criteria: intracorporeal VAD support, heparin as the

primary agent for vAD anticoagulation, bivalirudin used for pump

thrombosis

The primary endpoint was %TTR while on a continuous bivalirudin
infusion. Therapeutic range was defined as a patient-specific
activated partial thromboplastin time [aPTT| range that varied over
time as determinad by a clinical team with expertise in MCS.

- aPTT levels were collected from time of bivalirudin initiation until
discontinuation due to either transition to another anticoagulant,
heart transplant, or death.

- Extrapolation of the Rosendaal linear interpolation method was
used for calculation of %TTR.

secondary endpoints included time to first goal aPTT range and

average bivalirudin dose at aPTT target range of 70 to 90 seconds.
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= Eight patients with a total of 244 patient-days on bivalirudin wers
included in this study.

= The combined overall time within therapeutic range was 162 days with
a median %TTR of 65% (range 45-75%).

= The first therapeutic aPTT level was reached after 3 median of 252
hicaurs [range 0.0-48.0 hours) after initiation of bivalirudin infusion.

= The median bivalirudin dose corresponding with aPTT levels between
70 ta 90 seconds was 0.73 mg/kg/hr (range 0.23-1.15 mg/keg/hr).

« Bivalirudin achieves target anticoagulation zoals for a majority of
therapy duration and can be utilized for padiatric VAD anticoagulation.

= More studies evaluating dinical outcomes are needed to determine the
safety and efficacy of bivalirudin for VAD anticoagulation.

« & future comparison of bivalirudin to heparin would be valuzblz in
assessing various anticoagulation strategies in this population.
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Evaluating the use of heparin derivatives in overweight
and obese pediatric patients: a review

Michael P. Garner, PharmD Candidate; Chimnonso P. Onuoha, PharmD Candidate;
Norman E. Fenn lli, PharmD, BCPS

University of Texas at Tyler - Fisch College of Pharmacy

RESULT

= According to the CDC, one in five minors in the United Figure 1: Number of evaluated studies Figure 2: Changes in enoxaparin doses to reach Figure 3: Number of safety events
States are described as cbese.” retrieved therapeutic anti-factor Xa measurements
= Obese children are at higher risk of a hypercoagulable S 10

event, such as venous thromboembolism, compared
to healthy weight children.?

= Concerns exist with the narrow therapeutic window
of anticoagulants in generzl, and especially with
children_*

= The use of low molecular weight heparins (LMWHS) in
anticoagulation prophylaxis in overweight and obese
children has been sparsely studisd.

OBIJECTIVES

08
6
04
the use of heparin derivatives in overweight and
= Assess efficacy and safety parameters of heparin > I I
patients o 0 . l

Dose {mg/kg)
o
o
N w > w

-

= Evaluate and describe current available fitersture on
obese pediatric patients
derivatives in overweight and obese pediatric
Treatment Prophylaxis Thombotic events Minor bleeding Mzjorblesding

METHODS = Enoxapanin  m Daleparin  m Fondaparinux w Initizl dosage w Final dosage = Enoxaparin - m Dalteparin = Fondaparinux
RESULTS DISCUSSION CONCLUSIONS

= Acomprehensive literature search of PubMed,
SCOPUS, Cumulative Index of Nursing and Allied

Health, Academic Search Complete, Psycinfo, = Enoxaparin was the most studied heparin derivative in = The observed decrease szen from the enoxaparin =  Enoxaparin is the most frequently described

Cochrane Library, and Web of Science databases was obese padiatric patients. treatment studies suggests that obess pediatric anticoagulant in the obese pediatric literature.

conducted. - Evidence for dalteparin and fondaparinux were limited; Pgt!enu may be receiving supratherspeutic dosing = Meonitoring should be performed using anti-factor Xa
= Szarch terms used were “LMWH OR low molecular no studies using tinzaparin in this population wers initially. measurements, sithough controversy does e:xast with

weight heparin OR enoxaparin OR dalteparin OR retrisved. - Prophylactic doses of encxaparin were unchanged in the use of these measurements.

tinzaparin OR fondaparinux,” AND “pediatric OR child - Enoxaparin dose raductions of 13% to 373 occurred two of three studies regardless of monitoring dus to = Larger, long-term randomized controlled trials are

OR chilqlren,: AND “obese OR obssity OR from baseline within the treatment studies. study protocol. needed to dgtenni_ne gmimized treatrr!ept strategies

overwsight! S e e e e - Minor bleeding events wers the most commonly on the heparin derivatives for better clinical outcomes

= Mo limits or timeline restrictions were imposed. baseline ranged from 0% to 27.3%. reported safety paramater, with only one incidence of 3 in the overweight or obese pediatric population.
- studies were included if thay contained pediatric - Monitoring of anti-factor Xa measurements was major bleed inferred in the literature.

patients who were overweight or obese and received inconsistantly parformed ‘or reported by invest z=tors. = The observad lack of monitoring is concerning due to

either enoxaparin, dalteparin, tinzaparin, or dy N + oY < the narrow therapeutic window of these agents, R E F E RE N C ES

fondaparinu. = Fousteen minor bleeding events were reported in the potentially placing patients at greater risk for safety

2 S s . N . litersture along with one major bleeding event. the full list of ref b 3

- Exclusion criteria: Duplicate studies; off-topic studies; § 3 . concerns. For the full list of referances, bstract, a

adult studies; inaccessible full articles; non-gnglish - :hfee thrombus ;";e“;':r: and two new thrombotic - Presently, there is no sub-stratification of obesity in more information use this QR code

studies; animal trials. OIS MEE R pediatric patients, which could have a dramatic

influence on future dosing of heparin derivatives.

Evaluating the use of heparin derivatives in overweight and obese pediatric patients: a review
Michael P. Garner, PharmD Candidate; Chimnonso P. Onuoha, PharmD Candidate; Norman E. Fenn Ill, PharmD, BCPS



Evaluation of Atypical Antipsychotics for Treatment of Delirium in
the Pediatric Intensive Care Unit (PICU)
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Brianna Henzon, PharmD?; John Donnelly, PharmD'; Mary Subramanian, PhamD, BCPS, BCPPS', Lauren Wyatt, Pharml?

"Wake Forest Baplizt Health Brenner Children's Hospital

Acknowledgement: Josaph Rigdan, PhD for statistios

Results
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Background
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Methods
Stuedy Design

- Single-center, refrospective chart review conducted in the BCH PICU
Study Populatian

- Inclusion

- Palienis admitied io the BOH FICU fram 408/2018 jo 1024201 5

- Ruscaived aripiprazoie. oanzaping. quelianine, ar rEperidane = 3 days
- Ewclusion

- = 3 days of ireatmssn

- Ho documented CAFD socores

- Antipsychelic resumed fom home

- Indicatian othar than dainum

Discussion

= 44% af patients had = 10% improvemant in CAPD scores following
intiafion af antipsychatic (Tsble 3)
- TE% of those patants also had & reduclian in benzodiazepine and oo
use (Figure 1}
= Oriher confaunding factars likely contributed to change in CAPD
soares (Tabde 2)

- Limitations
= Lack of CAPD soone decamaniation
- Inconsktent praciice dor obéaining & ecincard grams
- Small sanupie sixe

Hiod @l confounding factors assessed

Conclusion

- Primary cutcomea of changs in CAPD scores follawing initiatian of
antipsycholic was nat statistically significant

- Ma clinically significant increase in OTe nterval was absersed
- Cantinue nor-pharmacologic measures for prevention and reatment

- Antipsycholic treatmant may continue 1o be corsiderad in pedialric
patients with refractary hyperactive delirium
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Evaluation of Atypical Antipsychotics for Treatment of Delirium in the Pediatric Intensive Care Unit (PICU)
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LY received lumacaftor/ivacaftor: a cystic fibrosis

ik NATIONWIDE
%{4 CHILDREN'S transmembrane conductance regulator

Wihen pour child needs & .ﬁmpr’mi’. rwr;r.’.";fng matters”
Stephanie M. Yasechko, PharmD Candidate 2020, Kimberly Movak, PharmD, BCPS, BCPPS, FPPA
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Background Results Pre-Treatment  On-Treatment
s PP Mean WBC Mean WBC
» Adult and pedistric cysfic fibrosis (CF) patients st Mationwids A "

Children's Hospital hzve been  anecdotally obzerved to 155 patients analyzed for eligibility Pediatric Patients  9.1£3.2 1252335
=xperience marked reductions in both white blood celils (WBC)

andfor platelets while receiving cystic fibrosis transmembrans Adult Patients 104+36 10.3+3.4
conductance regulator (CFTR) modulator therapy. HitFane

» Currently, no litsrature exists to support this 3ssocistion.

» Increased immunosuppression could become problematic in CF 63 excluded per criteria Table 2. Mean WEC counts (10,000 cellsicubic mm). 4 pediatric
patients, considering their inability to eradicate bacteria in the identified and [ adult patents were identified to have “low” mean average
hungs. WEC counts while an therapy. Low defined as WBC<5

Objective I S Pre-Treatment On-Treatment
- Ewsluate cur institution's hematalagic monitoring practices and 1o a2 patients \\\' — : paean PIStCieEs Tean Pareles
determine the incidence of hematologic sbnormalities in patients N pat Pediztric Patients 306.3 £58 327.1+50.%
on CFTR modulator therapy. included

= This project reviewed 3 subsst of pafients receiving - T

Iu Fonivacafior Adult Patients 298.3 +86.7 3152100
Methods “Table 3. Mean platelet counts {10,000 c=lisleubiz mm). | pediamic
N A EEASEAASEaaEEaaiEaaeaan e eeaararaaa e araea e and 1 adult patient was identified to have a “low” mean averape

= This quality improvement project (IRE exempt] involved a3 — platelet count while on therapy. Low defined as platelets<150
retrospective chart review of selected patients at our CF cantsr 58 pediatric 34 adult .
reosiing lumacafiorivacafior patients = Conclusions

= Administration of lumacaftorivacaftor did not appear o be
» Aduilt and pediatric patients ages 2 years and alder with a Figure 1. Patient scresning flowchart associated with a significant reduction in WEBC or platelets in

confirmed diagnasis of CF

— . . either the =dult or pediatric cystic fibrosis populations at
# Receipt of lumacaftarfivacaftor for at least ane meonth Padiatric Patients Adult Patients Mationwide Children's Hospitsl. Howsver, there were individual
b tizan Jull,'i. ?ﬁ.:" an; §cp1cr1bcr30. 2015 IN=58] IN=3-II} oittinrs 2o desuribed above L .
Inclusion + Baseline CBC within ore year of therapy initiatian and .

- = Appropriste and vigilant hematologic monitoring should always
tor CEC while on th + + " . s
Crteria - T s be uiliced fo ese pabents. espeialy 1 hey e Cancursnly
[range} [2-13) (20-43) recaiving immunosuppressants.
= More studies will be needed to further explore this question in
Zex, M (% malz) 28 (48.3%) 19 [55.9%) relation to the other CFTR modulator therapies on the market.
Discussion
+La:lc|r|gI:.mr:hncand.'l:rDorrnarilorCBE . ---.---.---.-----_---------------------------------““”“““““““.
+ Subseouent lumaaftarfivacaftor exposures after switching Race, N t% WhltE} 57 ‘SB'SH] 33 [9?'1%’ hml‘.allﬁﬂs. )
back from other CFTR miodulatar theraples + This study was retrospeciive.
Exclusion + Unihearly decumented therapy initiation and completion » Concomitant drug therapy was not evaluated.
. . timae:s within the EMA F502del/F502del 58 (100%) 34 {100%) Future Directions:
Criteria genotype (%) - Pending statistics and other CFTR modulator therapy evaluations.
Time on therapy, 192+137 312152 Disclosures
mean maonths [2-51) [2-51) ;

Authars of this presentstion have nathing to discloss conceming

= Mean bassline WEBC and platelet counts fram one year prior to the start [range} possible financial or personal relationships with commercial entities
aof therapy were comparsd with mean WBC and platelst counts while on that may have a direct or indirect intarest in the subject matter of
therapy. Table 1. Bas=line demographics this presentation.

Evaluation of Atypical Antipsychotics for Treatment of Delirium in the Pediatric Intensive Care Unit (PICU)
Stephanie M. Yasechko, PharmD Candidate 2020, Kimberly Novak, PharmD, BCPS, BCPPS, FPPA
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When your child needs a hospital, everything marters”

Evaluation of romiplostim utilization in children with
chemotherapy-induced thrombocytopenia at a large,
academic children’s hospital

Emma L. Wysocki, PharmD, RDN, CNSC; Alexis Kuhn, PharmD, BCOP
MNationwide Children's Hospital Department of Pharmacy

Background .

Treatment
options for
chematherapy-
induced
thrombo- Platelet transfusion is the most
cylopenia (CIT) commeon treatment for CIT but has
are limited many undesirable side effects?

CIT can result in therapy delays, dose
reductions, and significant bleeding

lomiplostim, a thrombopoietin receptor agonist effective at
platelet counts, is FDA-approved for treatment of
¢ immune thrombocytopenia in children and adults?

Romiplostim has been Data on romiplostim use in
effective in off-label use for pediatric patients with CIT
CIT treatment in adults® is lacking

'Objective

Evaluate the uhllzaﬂon effectiveness, and safety nf
romiplostim for CIT in pediatric patients at a large,
academic children’s hospital

Methods

Retrospective chart review of patients £ 18 years of age

with CIT who received at least one dose of romiplostim

at Nationwide Children's Hospital between January 1,

2014 and July 31, 2019.

The following data was collected;

+ Baseline characteristics

+ Platelet threshold for treatment or surgery

+ Initial dose, dose changes, number of doses, and
reason for discontinuation of romiplostim

» Major safety events (bleeding, thrombosis)

* Platelet counts during remiplostim therapy

Tabie 1. Bassline Characteristics (M = 16)
Age, yoars

Results ..

Figure 1. Reasan for Riomipiostim
Discontiruation (N = 28]

N Ba 37y
Female:Male 78
Bassline platelets (xi031L) 36 (42)
Received > 1 course 5{31.3)
Cancer, n (%)

Neuroblastoma T{43.8)

Canftral nervous system bumar 3({18.8)

Wilm's fumor 2125

Ewing's sarcoma 1(8.3)

Rhahdomyasarcoma 1(8.3)

Acube lymphobl astic leulemia 1(8.3)

Riabdoid lumor 1(8.3)
Al ity prsnied in masn (S0, madian (10A, o n (%) .ml :Eﬁmﬁém.

® Danth Bl rpainking
[T

Figure 2. Key Findings
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= Twenty-six treatment courses among 16 patients
were included in this analysis

* The majority of patients (77%) achieved their platelet
threshold while receiving romiplostim

* Concomitant platelet transfusion was common (81%)

= The average dose required to achieve platelet
threshold was 5.3 mog/kg

* No patients in this analysis experienced thrombosis
during treatment and one patient experienced a major
bleeding event

Conclus ion

Romiplostim, in combination with platelet transfusion, was

effective in increasing platelet counts above thresholds for
the majority of patients in this analysis

Romiplostim was well tolerated with no incidence of
thrombosis and only one patient with discontinuation due
to side effects (paresthesia)

Romiplostim, in combination with platelet transfusion, may

be considered as a treatment option in pediatric patients
with refractory chemotherapy-induced thrombocytopenia
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Evaluation of romiplostim utilization in children with chemotherapy-induced thrombocytopenia at a large, academic children’s hospital
Emma L. Wysocki, PharmD, RDN, CNSC; Alexis Kuhn, PharmD, BCOP



NATIONWIDE
CHILDREN'S

When your child needs a haspital, everyshing marters™

Evaluation of ursodiol use in patients with cystic fibrosis
Catherine Mechler, PharmD Candidate and Kimberly J. Novak, PharmD, BCPS, BCPPS, FPPA
Nationwide Children’'s Hospital Department of Pharmacy

Background

= Cuystic fibrosis (CF) is the most common genetic disease for
Caucasians’
Patients with CF often have gastrointestinal, pancreatic, and
hepatobiliary diseases secondary to chloride channel dysfunction®
Ursodiol is a gallstone dissolution agent that is often prescribed for
some of these complications?, including:

= Liver disease related to CF — confirmed or increased liver

function tests (LFTs)

= Gallbladder {GEB) cholestasis

= Total parenteral nufrition (TPMN}-induced cholestasis
There is a lack of strong evidence promoting the routine use of
ursodiol® and it can increase the risk of adverse reactions
Ursodiol often remains on a patient’s medication list even after it is
no longer indicated, causing higher pill burden, increased risk for
drug-drug interactions, and higher cost to the patient

.

.

Objectives

* Evaluate the proportion of cystic fibrosis patients taking ursodiol
when it may no longer be indicated

= Analyze the initial indication of patients with opportunity for
ursodiol ramaval

= Analyze the initial indication of cystic fibrosis patients who were

taking ursadiol, but correctly taken off

Methods

e Retrospactive Chart Review ——

* IRB expedited review
= Descriptive statistics used for analysis

Results
Distrbution of wrsodiol use
Padiatric, n (%) 35 (46)
Male, n (%) 38 (50)
CF mutation = Opporiunity fer

Homo-F508del, n (%) 37 (48.7) * Approprizto s

Hetero-F508del, n (%) 9 (11.8)
Other, n (%) 2(2.6)
Mot classified, r (%) 28 (36.8)

= No longar taking

Breakdown of patients with opportunity for ursodiol remowval

e nciusion/Exclusion Criteria

= Cysfic fibrosis patients receiving ursodiol
* No exclusions were needed for assessment
= January 1, 2014 - July 31, 2019

mm Data Collected

» Pediatricfadult patient care team designation
- Sex

= Cystic fibrosis mutation

= Length of treatment duration

= Initial ursodiol indication

0
N o
8
:
5
-]
5 -
Ea
1
N [ [ ] 0
Confirmed Liver  incroased LFTs onfy  (GB cholestasls TPh-associsind Misc
[rsease cholesinsis
Initial Indication Categories (N = 76)
Mean treatment duration, years (range) 6(0-18)
Initial ursodiol indication
Confirmed liver disease, n (%) 30 (39.5)
Increased LFTs only, n (%) 26 (34.2)
Gallbladder cholestasis, n (%) 13 (17.1)
TPM-associaled cholestasis, n (%) 5 (6.6)
Other, n (%) 2 (2.6)
Initial ursodiol indication
mOpportunity for emoval  WAppropriate use W o longer teking
B i
-]

Mumbarof Paferts
=

il
10 & I - 0
] 4 3
: I I I
o o Mm AR, . m o
Confirmed Liver Increased LFTs GB cholestasis TPN-asscciated Msc
Diseass onty chalestsis

Discussion

+ There are quite a few patients (18.4%) that could be candidates

for the removal of ursodiol from their medication list

Of this group that was flagged for possible ursodiol removal,

64.3% of them (9 of 14) were initially started due to elevated liver

enzymes which have since resolved

Seven of the fourteen patients (50%) that are no longer taking

ursodiol were stopped after their liver enzymes normalized for at

least & months

+ Other reasons to potentially discontinue ursodiol therapy included
resolution of TPM-induced cholestasis after discontinuing TPN,
and resolution of cholestasis after cholecystectomy

Limitations:

Small sample size (N = 78)

Subjective interpretation of indication of therapy based on
chart documentation

Progression in disease can change initial indication for
ursodiol

Medication lists are not always up-to-date, especially if the
patient receives primary care elsewhera

Conclusions

+ The prevalence of continued prescribing of ursodiol when it is no
longer indicated is relevant

= When the initial ursediol indication is for elevated liver enzymes, it
is important to continuously reassess the patient's need for this
medication
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Implementation of a penicillin oral dose-graded challenge
without skin testing at an academic pediatric institution

Mara Rubin, PharmD; Jessica Tansmore, PharmD; Juan D. Chaparro, MD; Jessica Hehmeyer, MHA;
Charlie Macias, MHA; Joshua Watson, MD; Maria Vegh, RN, MSN, CPN; David Stukus, MD

Nationwide Children’s Hospital, Columbus, Ohio

Background

s-a-lf-rnporm-d pnnlclllin allergies are highly pmvnlsnt 1
+ Between T0-90% are mislabeled

Compared with adults, pediatric penicillin allergies are:'?
= More commonly a result of viral-induced exanthems
= Less likely to be a serious allergic reaction

Penicillin allergy mislabeling impacts:!

= Antibiotic appropriateness, treatment efficacy, duration, adverse
affects, and expense

= Antibacterial resistance and antimicrobial stewardship

Penicillin allergy skin testing:22

* Historically recommended prior to oral challenges to reduce risk
of severe acute challenge reactions

* Resource- and time-intensive

= High rate of false positives

Penicillin oral dose-graded challenges:.+7

+ Appropriate for non-IgE and delayed-onset adverse reactions

= Specificity of 100%, negative predictive value of 88.1%. and

positive predictive value of 100%

Limited to prolonged courses as an outpatient

Objectives

+ Implement penicillin oral dose-graded challenges
without prior skin testing

v

Remove documented penicillin allergies from the
electronic medical record

Methods

I asaigic M) Resctond
i w3 of racaeing

. - sz
iy e————
+ Savers ke Syndore (55

nt Project Time Frame: May 2015 through July 2019

Methods Contlnued

ng.n Numno Guastiannaire

__Results
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Implementation of a penicillin oral dose-graded challenge without skin testing at an academic pediatric institution
Mara Rubin, PharmD; Jessica Tansmore, PharmD; Juan D. Chaparro, MD; Jessica Hehmeyer, MHA; Charlie Macias, MHA; Joshua Watson, MD; Maria Vegh, RN, MSN, CPN; David Stukus, MD

leltallons

Results reflective of oral dose-graded mallengnas complemd

through the electronic medication record crder-set
One-to-one nursing is required to execute the challenge

Allergies listed as intolerances were not included and likely to be
eligible for the challenge

Current screening tool triggers to re-evaluate each patient during
each admission, so total eligible patients may be falsely elevated

Conclusmns

Pediafric patients with mild, non-IgE reponad p&nlcullm allerglas

are an appropriate patient population for an oral dose-graded
challenge without prior skin testing

Penicillin oral dose-graded challenges in the inpatient setting
provide an opportunity to clarify reported penicillin allergies

Future Dlrectlons

Expand the dose challenge to other inpatient units and aulpahant

seftings to target more eligible patients

Expand scope of antibictics to include intravenous formulations
and other beta-lactams including cephalosporing and
carbapenems

+ Retrospective review of patients who passed an oral dose-

graded challenge and if they have received the drug subsequent
to removal of their previously reported allergy
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Integrated pharmacy automation management reduced formula usage and improved
exclusive breastfeeding rates in a Baby Friendly community hospitaj

David M. Dirig, Leonid Sokolskiy, Maria ltani, Tammy Turner, and Tracey Ybarra ‘m CardinalHealth
Martin Luther King, Jr. Community Hospital, Los Angeles, CA; Cardinal Health, Houston, TX [ esentint oo

Background Results — Formula Logistics Results — Low-use formula consumption

* MLECH iz a 131-bed safety-net community hospital that opened in 2015. i Spend | 70% iy 4 18
« Greenfield build in 2014; Baby-Friendly Hospital Initiative participation since 2016. e o e Workioad , 98% 0 R AN ‘ a1
» Level One Perinatal Department averages 60 neanates monthly. ' ~1 A l:z"r’mmagm‘: E 8 il —a2_18
* Founding state (baby formula) o $2.000 . | \ B0 g6 | ."—:', [N w:\( RYAN Q3_19
* Materials Management stocked baby formula on the nurging unit as supply. § = o My / | . A
« Multiple products. High par levels. No uilization tracking. & 1,500 60 ﬁ g4 i X'\/’ VN ;o\
* Study period (baby formula) £ £ £, ;.' [V N Ir'/ X ‘V_/_“/\ h /_//\\
* Pharmacy took over formula dispensing in September, 2018. £ $1.000 40 ,_g 5 I N 'Em; e /x;‘{\
+ Formula options streamlined to a single 2oz (B0mL) product. | 5 g " 17 21
* Formula dispensed only from profiled Fyxis Med3tation per pediatrician order. b 20 Education to reduce “onesie-twosies:” Note chronciogical reduction in <formula babiss”
%0 ./I I - mm recelving <3 bottles during hospital stay after implementation of Pyxis COC. Decreaced

Dbje[‘,‘tives n s ;_, & _: A A o 8 8 .00 .0 o frequency of low-usage cases correlated with improved exclusive breacifesding rates.
r I.JJI& \} 6-(0 r .. 1 H-z o "l-/l.) rr , 0“
) Leverﬂge automation & electronic health record to manase formula |°QiSTiCS- “
* (Capitalize on Pyxiz analytics to report formula dispensing pattemns. Resu":s EXCIUSWE bfﬂaSﬂEEdmg
i i i * Results of applying automation analytics to formula management included:
&0%

* Reduce formula use and improve exclusive breastfeading rates.
» Formula spend decreased by T(%.

mformula babies —% of births 50%, .
g / ‘\\ 40% _E: » Formula refill and restock workload decreased by 95%.
* MLKCH Medication Management Automation E 20 R 30% @ » Percent of neonates receiving formula decreased by 30%.
« BD Pyxis ES (MedStation) interfaced to Cemer Millennium (version 2015.23). E 10 I I I I I I I 20% % * Low-usage consumption (£3 bottles per neonate stay) decreased by 60%.
+ Formula lockdown. “If's easier to gef fenfanyl than formula_._." 2 0% & » Bar Code Medication Administration scan rate for formula exceeded 95%.
* Consensus reached to streamline to a single formula option. 0 0% + Exclusive breastfeeding rates at MLKCH increased by 30%.
* Prescrber order required in electronic health record for formula to be given. B B W BB »3 »3 BB LB -f’—‘ -55 »3 = Excluzive breastfeeding rates exceeded CM3, TJC, & California standards.

- . . T S S P PO .
» Formula order built into electronic order set (powerplan) to promote appropriate g o7 OEP F W S ?— 5} o
neonatal nutritional u:hulnceg. Formula hidden as ordenlable (no onfa-olforders). Exclusive Breastfiaeding axcesded CA (53%) & CMS (86%) banchmarks Conclusion
» Formula set to auto-venfy in PharmMet to prevent review delays in Pharmacy. - i

. D@ensed from |:"-"3"'5"’13‘13'-5“‘:""_ az pn_)ﬁled fiem (nc override allowed). MLKCH sought to improve neonatal care by collaborating with the Baby Friendly
* Clinical Data Category (CDC) designed in Fyxis to query user before removal. Hospital Initiaive to promote breastieeding and prioritize the use of breast milk over
* “Have you documented an alfernative feeding method using mom's own e —BF rate (PC-05) —BF rate (All} formula. By implementing required orderng of formula by prescribers only via EHR
breastmilk (2.g., spoon, cup, or synnge)?” 40% order set, pharmacy dispensing automation, and nursingimedical staff education,

o } . A I R I I I T I I I I ) . . ) ”
* Formula freated as a medication and included in Bar Code Med Administration. o 05“ & o‘f\ P ‘3‘&«'\ ng-'\ P 53:'\ A dy\ formula spend and usage decreased while exclusive breastieeding rates increazed
* Formula Management Analytics Dashboard “ = Ll w0y ey without adversely affecting prescriber, pharmacy, or nursing staff workflow.

» Formula dispensing activity (Pyxis) and Cemer patient specfics reported Variably-defined Exclusive Breastfeeding - Breastfeeding (AN) represents an intemal
monthly to inform leaders as to personnel ordering and dispensing patterns. MLKCH measure tracking all babiss each month (no exclusions). Exclusive breastfeeding, m
: ; as defined by CMAITJC Core Measures PC-05, excludes transfers fo higherlevel care.

* Monthly reports on usage, breastfeeding percentage, and frequency analysic.

Breasfeeding Raw
o
2
2

. - 1 Eaby-Friendly allows exclusion of mothers inappropriate for breastiesding (e.g., substance The mstors of fi prasertion b B bokowing b dicke corarmieg ot Srmecsl o parscl rekarabins wih comercis e St ry
Scatter plot analysiz indicated high-use anr.li low-uze patterns pe.r nelonalle. abuse or HIV) of et mather's choice to formuia feed When a dedl by riskibenest Rt B et ko B A o o e B Lot R~ 1 o i
* User CDC responses analyzed for appropriate use and formula justification. educztion and cupport to identfy and addrese breactfeeding bamrs.

Integrated pharmacy automation management reduced formula usage and improved exclusive breastfeeding rates in a Baby Friendly community hospital
David M. Dirig, Leonid Sokolskiy, Maria Itani, Tammy Turner, and Tracey Ybarra
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Intravenous methylnaltrexone for the treatment of opioid-
induced constipation in critically ill pediatric patients

ashp

HOISPITAL = 5T LOWAS ¥imbesty Johnsaone, PhammD; Cheistophar McPherson, PhammD, BECPPS; Ahmed Said, MO, PhO; Michael Lanart, FharmD, BCPPS
I HeahthCare” 5t Low= Children's HospiRal, 5t Louis, MO
Background Preliminary Reaulta

= Methylnaltrexone is a peripherally acting rmu-opioid receptor
antagonist that iz indicated for adults with Opicid-Induced
Constipation (DIC) in chronic non-cancer pain and OIC in
advanced illness

= Critically ill pediatric patients may benefit from its use

= There is a paucity of data describing the safety and efficacy of
intravenaous methylnalrexone in critically ill pediatric patients
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Figure 1. Mechanism of action of methylnalirexone in OIC
Objective

The primary ocbjectve is fo evaluste the safety and efficacy of

methylnalirexone via intravenous injection in treating QIS in critically

ill pediatric patients.
Methods

Study procedures were approved by the Institutional Review Board
of Washington University in St. Lowis.

45 patients received at
least one dose of
methyinaltrexone 26 patient
between January 2016 exchuded dus to
and August 2018 subcutaneous
administration
f patients not 3 patients excluded
evaluatzd due to
- administration
e ] Lot an

Response to methylnalirexone was defined as 3 documented
lzxation within 24 hours of methylnaltrexone administration.

Disclosure

Authors of this r:rﬁertmim hawe the following fo disclose concerning
possible financial or personal relationships with commercial entities that
may hawe a direct or indirect interest in the subject matier of this
presentstion:

All authors: Mathing to disclose

T manths. Intubated
2 years l.l Tracheastomy
Intubated.
Eyears CRRT, ECMO
Intubated
5 B
L= CRAT
Intubated.
& years F ECMO
B years F Intubated
Intubated.
18years  F  -RAT. ECMO
S months M Intubated
1 . E Past cardiac
yea arrest, OHT
& years M Pain crisis

HD
YES

NO

NO
YES
MO
YES
YES
NO

NCI
NO

YES

NO
NO
NO
YES
NO
YES

Table 1. Patient Characteristics and Response to Methylnaltrexone in Intensive Care Uinit Setting

Ape Surgery | Abdominal Dplnld MME/kg Tn‘lﬂ se |Respon ﬁd\rerﬂ
[m 1h]r5 Disease Duration 24 Hours h Fl'st to a Dose went{s)
Days o/kg

'12

17

5

20
10
3
12
B2

NIA

Table 2. Patient Characteristics at Time of Dose Administration

Murnber of lapatives 24 hours prior o
MNT

Time since laation (hours)
Time fo laxation after dose (haurs)™
Enteral nutrition prior o dose
Enteral nufrition after dose
Mumber of lzxation(s) 24 houwrs after
dose”

TFLACE 24 hours prior to administration
rFLACC 24 hours after administration
Caoncomitant medications

b 3

Inoiropes
Paralytics
Sedatives
asopressors
‘asodilators
tiakaza celes maden |K2H] or rarmbar zerzend)

il wgyicarce
(FLAOE = ] bace, g, sty iy comcialaity ok
Pl

Daoses with | Doses withouwt
Response | Response
(=16 n=4]

324

18 {11-58)

7317
213%)
& (38%)
3(1-4)
004
0002

1(6%)
2 (13%)
1 (6%
13 (81%)
T (44%)
3(19%)

3(2.5)
16 (2-37)

42 (30-82)

2({33%)
3 (50%)

031
101
103

]
]
1{17%)
8 (100°%)
2 (33%)
1{17%)

0.81
0.80
< 0.001

0.29
0.88

0.001
0.80
0.72

0.18 YES (emesis)
.15 n.:a. 3 YES YES NO

0.18 09 5 YES YES NO

.15 05 4 MO YES NO

011 15 2 NO TER  (VESELLITE

painj

.15 0.4 3 NO YES NO

0.15 58 1 YES YES NO

.18 101 1 YES YES NO

0.18 02 1 YES YES NO

0.14 17 1 YES YES  YES (emasis)
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WTH = 7 e e

CHT = rmrcpe boss wra ps
Figure 2. Patient Response to Methylnalirexone Administration
Based on Mumber of Doses
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First Dose  Second Dose  Third Dose  Fouth Dose  Fifth Dose

Preliminary Conclusions

= Intravenous methylnalirezons dosed at 0.15 mg/kg appears to be
safe and effective in treating $1C in crtically il pediatric patients,
with 60% of patients responding to the first dose and 78% to all
doses

= Single doses and repeated dosing of methylnalrexone were well
talerated

= Patients responded to methylnaltrexons over a wide variety of
opioid requirements and durations prior to administration

= Methyinaltrexone was safely administered fo patients with
warying clinical status, postoperatively, and underlying sbdominal
dizease

Humiber of Patients
= m o

L]

Presgajed = the 55 #merican Society of Hesih-Systees Phammaci=h Midyesr Cinicsl Mesing on Deoesmber 11, 2019 in Les Veges, Nevada

Intravenous methylnaltrexone for the treatment of opioid-induced constipation in critically ill pediatric patients
Kimberly Johnstone, PharmD; Christopher McPherson, PharmD, BCPPS; Ahmed Said, MD, PhD; Michael Lahart, PharmD, BCPPS
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Medication use evaluation of eculizumab at a free-standing

pediatric institution
Christopher R.T. Stang, PharmD and Michael Storey, PharmD, MS, BCPS
Nationwide Children’s Hospital Department of Pharmacy

Background

Eculizumab is a monoclonal antibody that binds to complement
protein C5 resulting in the inhibition of terminal complement

complex

This inhikition has been used off label for processes such as
intravascular hemaolysis, thrombatic microangiopathy (TMA) post-
bone marrow transplant (BMT), and solid organ transplant
rejection (SOTR)

The only FDA approved pediatric indication for eculizumab with
specific weight-based dosing is atypical hemolytic uremic
gyndrome {aHUS)

Eculizumab is recommended to be given via intravenous infusion
over 35 minutes in adulis and 1-4 hours in pediatric patients
Patients receiving concomitant plasmapheresis, plasma
exchange, or infusions of fresh frozen plasma are recommended
o receive supplemental doses of eculizumaky

Eculizumab therapy is associated with an increased risk of
infections, most notably meningitis and encapsulated bacterial
infections, thus it's recommended to receive the meningecoccal
vaccine two weeks prior to initiation of therapy

At Nationwide Children’s Hospital, eculizumab is utilized for
vanous indications by different services

There is no consensus pediatric dosing recommendations for
eculizumab when used for indications outside of aHU'S

Objectives

Primary

» Evaluate dosing, indications, and service lines utilizing

eculizumab

Secondary

» Monitor safety and efficacy of eculizumab

Methods .

* Single center retrospective chart review
* Inclusion Criteria:

.

= Patients who received eculizumab between August 1= 2013
and August 1=, 2019

= Eculizumab administered during inpatient admissions and
outpatient infusion clinics

Patient demographics, therapy characteristics, safety, efficacy

and logistical data points were collected from the electronic

medical record

* Descriptive statistics were utilized for all analyses
* The Institutional Review Board determined this study to be

quality improevement and did not require a formal review

Results

Table 1. Patient Demgraphlcs{n 25)

Meadian Age, years

Range I}.SB 25_29
Median Weight, kg 322
Male, n (%) 13 (52)
Initiation Location (n)

Inpatient 20

Infusion Clinic 5
Initial Infusion Time (n)

335 minutes i}

60 minutes 14

120 minutes 3

180 minutes 2
aHUS

Patients dosed per PI, % 100
Complement-Mediated SOTR

10 kg to <20 kg, dose (n) 600 mg (1)

=40 kg, dose (n) 1200 mg (3)
TMA

10 kg to <20 ko, dose (n) 600 mg (5)

20 kg to <30 kg, dose (n) 600 mg (1)

30 kg to =40 kg, dose (n) 900 mg (1)

>40 kg, dose (n) 182%00 nr:lgg(;'i}}
Pi-packags issart

Figure 1. Management of Dose
Altering Instances

g

Medication use evaluation of eculizumab at a free-standing pediatric institution
Christopher R.T. Stang, PharmD and Michael Storey, PharmD, MS, BCPS

Indication {n}
TMA post- BMT 12
aHUs 7
Complement-mediated a
SOTR
Other 2
Ordering Service (n)
Bone marrow transplant 12
Mephrology 7
Transplant service 4
Hematology/Oncology 1
Pediatric critical care 1
Length of Therapy
Total doses administered, 1
median

Length of therapy, months, 3
median

Table 5. Use and Efficacy
Alive at 1 year,* n (%) 17 (77)
Deathis) by indication
TMA 4 deaths
Complement-mediated
rejection (heart) U

Indication for Discontinuation® (n = 22)

Defined criteria, n (%) 11 (55)
Mo defined criteria, n (%) B (40)
Death, n (%) 3(15)

Mo incidences of TMA were chserved
following discontinuation of eculizumab

Eacheelad patiersin b nson o evelesis jne 3

Table 6. Safety
Meningococcal vaccine prior 13 (52)
to first dose, n (%)

No cases of meningococcal infection
were detected during chart review

Discussion

* Most patients were initiated on eculizumab while inpatient, likely
the result of acute processes that eculizumakb was used to treat

* Ordering service was aligned with their respective indication:
BMT and TMA, nephrology and aHUS, and transplant senvices
and complement-mediated SOTR

Daosing

* |nitial doses were largely consistent with labeled dosing for
pediatric aHUS

* Patients receiving supplemental doses were timed appropriately
o Several patients did not receive supplemental doses

Under half of patients did not receive a meningococcal vaccine

prior to the first dose

o This likely reflects the complex, acute nature in which patients
needed eculizumab therapy in this cohort

A large porfion of patients did not have clearly defined

discontinuation eriteria

The majority of patients survived to one year after therapy

initiaticn, with most of the deaths occuming in patients with TMA

.

Patients receiving eculizumab via home health care were not

detected by the initial report

* Lack of documentation created difficulty assessing the nead for

supplemental doses

Only labeled recommendations for meningococcal prophylaxis

were evaluated

= Consults to infectious disease and antibictic prophylaxis were
observed

Conclusions
* Most patients received eculizumab off-label, which is expected
given the population studied in this review
Generally the initiation of eculizumab utilized doses similar to
approved dosing nomograms
* Meningococcal prophylaxis was provided when possible
Alack a defined treatment parameters and goals were common,
with few indications for discontinuation
* Mo safety signals were observed
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Pediatric emergency department acute agitation
pharmacological management pathway update

Anna Dugovich, PharmD Candidate 2021, Kimberly Shipp, PharmD, BCPS, BCPPS,
Lauren Yates, PharmD and Meredith McCauley, PharmD
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Purpose
To maximize the safety and efficacy of acute agitation medication use in
the emergency department (ED) at a pediatric teaching hospital

Background

* Acute agitation is a state of behavioral dyscontrol that will likely result
in harm to the patient or healthcare workers without intervention?

* Despite the lack of clear guidelines, a standardized pathway can help
enhance safety and efficacy of acute agitation medications used

* Mationwide Children's Hospital (NCH) uses an acute agitation
pathway in the ED which includes the treatment options outlined in
Figure 1

Figure 1. Acute Agitation Medications on Current Pathway

* Risperidons: 0.5 mg (<45 kg) or 1 mg (=45 kg)
Oral * Lorazepam: 0.05-0.1 mg/kaidose (max 4 mg)
L8 LS8« Can give exira dose of home antipsychotic if
appropriate

* Lorazepam: 0.05-0.1 mg/kg/idose (max 4 mg)
™ * Haloperidol: 2 mg (=45 kg) or 5 mg (=45 kg)
Options [ Diphenhydramine POJIM: 1 mg/kg/dose (max 50
mg) recemmended with haleperidol for prophylaxis
«of extrapyramidal symptoms (EPS)

* Possible areas of improvement within the current pathway include:
1. Minimize sedation risk with medication administration to decrease
time to patient evaluation
2. Increase medication options with evidence in agitation to allow for
individualization based on eticlogy of agitation
3. Decrease nisk of EPS with antipsychotic administration to avoid
unnecessary discomfort for patient

Methods

= Review literature to find current evidence on methods to treat acute
agitation in pediatric patients

* Collaborate with pharmacists and a psychiatrist to review information

* Finalize changes with agreement from Psychiatry and ED staff

b THE OH10 STATE UNIVERSITY
COLLEGE OF PHARMACY

ma

Results
1. Minimize Risk of Sedation with Medication Administration
* Management of agitation must be balanced with the risk of sedation
associated with use of antipsychotics and benzodiazepines (BZDP
+ |Hilization of lowest effective dose for agitation minimizes risk of sedation
A maximum dose of 2 mg for lorazepam orally or intramusculardy is
recommended to manage agitation while avoiding over-sedation®

-

. Additional Medication Options with Evidence in Agitation
Agitation is a symptom and treatment should be individualized based on
patient specific etiology whenesver possible?

.

Figure 2. Summary of Evidence Based Medication for Agitation®*
Indication Medication

Delirium - Quetiapine PO, risperidone PO, ziprasidena 1M, olanzapine POJIM
Clonidine only if antipsychotics are contraindicated

- Avoid benzodiazepines

Developmental - Avoid IM medications for safety and BZD (risk of disinhibition)

Delay - Antipsychotics or diphenhydramine can be used
Intoxication or - Alcohol/BZD withdrawal or stimulant intoxication: lorazepam PO/IM,
withdrawal diazepam PO, chlordiazepoxide PO
- Alcohol /82D intoxication: haloperidol 1M
Psychosis - Risperidone PO, quetiapine PO, olanzapine IM, haloperidol +/- BZD
1M, ziprasidone 1M
Anxiety, PTSD - Lorazepam PO/IM
or Trauma - Clonidine [if <12 y/o or history of disinhibition with EZD)
unknown - Moderate agitation: lorazepam PO/IM, diphenhydramine Po/IM,
Etiology olanzapina PC/IM

- Severe: haloperidol + BZD PO/IM, olanzapina PO/IM, ziprasidone IM

3. Decrease EPS Risk with Antipsychotic Administration
+ Antipsychotics, especially those with higher potency, have the potential to
cause acute dystonic reactions (AdR), a type of EPS2
+ AdR can be frightening for the patient and degrade the relationship
between patient and doctor Figure 4. Acute Dystonia Risk Factors®s
+ Diphenhydramine can be used as N
prophylaxis or treatment for AdR? but |
has rigk for increased sedation® A . .
+ Usual diphenhydramine dose is 1
mgkg/dose (max 50 mg) but there is YT —
little information on if a lower dose :: .
could be used for EPS prophylaxis I _
+ Benztropine can also be used as XL

prophylaxis or treatment of AJR? ata L.
dose of 0.02-0.05 mg/kgfdose (max 2 _r‘"
mqg) with a lower chance of sedation #—

Conclusions

1. Minimize Risk of Sedation with Medication Administration

= Decrease lorazepam to lowest effective dose for agitation
Current: Lorazepam 0.05-0.1 mg/kg/dose (max 4 mg)
Proposed Change: Lorazepam 0.05 mg'kg/dose (max 2 mg)

[

Additional Medication Options with Evidence in Agitation
Due to evidence in agitation, add oral clanzapine and risperidone
and intramuscular ziprasidone:

Current: Risperidone PO: 0.5 mg (=45 kg), 1 mg (=45kg);
haloperidol IM: 2 mg (<45 kg), 5 mg (=45 kg)

Proposed Additions: Ziprasidone IM: 5-10 mg; olanzapine PO:
2.5-10mg

Add guidance for eticlogy driven medication selection

. Decrease EPS Risk with Antipsychotic Administration
Due to increased risk of EPS with high potency antipsychotics,
add low dose diphenhydramine as required prophylaxis when
administering intramuscular halopendol
Current: Diphenhydramine POVIM: 1 mg/kg/dose (max S0 mag)
recommended prophylaxis with haloperidol administration
Proposed Change: Diphenhydramine IM 0.5 mg/kg/dose (max
25 mg) or benztropine 0.02-0.05 mg/kg/dose (max 2 mg) with IM
haloperidol administration
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Pharmacist impact on medication reconciliation in patients
discharged from a pediatric complex care inpatient service

Elaine Yung, PharmD; Dan Rieck,

PharmD; Kayla Petkus, PharmD, BCACP

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

Background

= Inaccurste medication lists lead fo an incremsed risk of
medication-related errors

= 21% of all reporied of adverse drug events in 2018 were from the
Complex Care service at a lange free-standing pediatric hospital

= =05% of admitied patients have their medications reviewed daily
by & inpatient pharmacist

= Joint Commission requires that medicafion reconcilistion ocour at
admission, each transition of care. and dischargs

= Pharmacists have the knowledge to assist in providing
medication reconcilistion

Objectives

Primary Objective:

Determine the impact of pharmacist interventions on the reduction
of medicstion-relsted errors  during  discharge  medication
reconcilistion for Complex Care patients fransitioning from hospital
to community settings

Secondary Objectives:

= Examine types of medication-redsted errors

= Quantify risk of medication-related smors associsted with
multiple floor transfers during the hospital admission

Methods
Chart reviews of patients dizcharged from the Complex Care inpatent
service at Mationwide Children's Hospital were completed using
electronic health records to analyze medication-related errors.

= Medication-related error: any preventable eror that may lead to
inappropriste medication use or patient harm

= Intervention: pharmacist and student phammacistled discharge
medication reconciliations completed Monday - Friday Sam - Spm

Intervention
September 110 30, 2018

Pharmacist medication
reconciliation and
documantasion

Poet-niervention
Analyala

Oetober 1 10 30, 2013
Evaluate interventions
made during Indennensian

Pre-infervention
Juna 1 to 30, 2019

Mo phanmacisd
inbe rvention

= Pre and post-intervention reviews were evaluated by the same
pharmacist

Transfers
Patient ag= [years)
Male (%)
Discharge medications
Discharge medication errors

Transfers
Patient age (years)
Male (%)
Discharge medications
Discharge medication ermors

Tahle 3. Post-intervention [n=19 patients)

Remzining discharge medication
BITors

Results

18211

soig
0

19.6%6.

2+21

=

15%06
52168

63.2%

176175
0.7%1.1

15tz

Figure. 1. Medication Errors, n=33 patients

Discharge medications
Dizcharge medication ermars

213%65
242

Pharmacist impact on medication reconciliation in patients discharged from a pediatric complex care inpatient service
Elaine Yung, PharmD; Dan Rieck, PharmD; Kayla Petkus, PharmD, BCACP

Discussion

Baseline characteristics were similar batween the two groups.

Primary Objective:

= Pharmacy discharge medication reconciliation slighthy
decreased amount of medication-relsted errors

= Post-intervention identified documented errors that were
unable to be changed before patient dischange

Secondary Objectives:

= Most common emror found on discharge medication lists were
incomrect routes (37.3%) a5 Complex Care pstients often
recaive medications via gastric and'or jejunal tubes

- Patients with 23 transfers trended higher sversges of
discherge medications and emors compared to pafients
transferred <3 timas

Study Limitations:

= Mo standardized documentstion process to adjust discharge
medication list with emors identified

= Unabls to perform discharge medicafion reconcilistions 24/7

= Limited analysis timeframe

Conclusions

Discharge medication reconcilistions can help reduce medicstion-

related erors. Although this study did not see a significant

difference. additional studies implementing phamacy-led dischargs

medication reconciliafions should be conducted to demonstrate the

reduction in medication-related errors. Per survey of phamacists,

the main cbstacles to completing maore medication reconcilistions is

lack of time dus to other job responsibilities.

Future Directions:

= Standardize the definiion of medicstion reconcilistion and
documentation processes

= Determine cost benefit anslysis of medicstion reconcilistions

Identify patients with 23 transfers as a population that may be at

higher risk for discharge medication ermors

Implement medication reconcilistions in multiple inpatient and

outpatient services

Disclosures
Authors of this presentstion hawve nothing to disclose conceming
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that may have a direct or indirect interest in the subject matter of
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Quantification of Safety Outcomes Associated with Attention Deficit Hyperactivity Disorder (ADHD) Medications
in Children and Youth with Special Health Care Needs (CYSHCN)

Lionel Sielatchom-Moubissie!; Evan Afchley'; Lucas Orth, PharmD, BCPPS'.2; Allison Blackmer, PharmD, FCCP, BCPS, BCPPS2 9 ) ) s
Universily of Golorsdo Sksggs School of Pharmacy and Phammaceutical Sciences Bl R
2Children’s Hospital Colorado

o CYSHCM, comprising spprosimately 18% of all Figure 1. Sereening, Eligibility, and Study Inclusion Table 1. Characterization of CY5HCN Prescribed o Follow-up period may have been of
children in the United States’, may be ADHD Medication insufficient durstion to capture long term

AEs (2.g.. suppressad growth or

development of neuropsychistric AEsY

predisposed to recaiving ADHD medications due Total Patients Patients with ADHD Characterist ulan Mon-
to 2 high incidence of behavioral and Seenin SCC Pharmacotherapy 53 Stimulantt
developments| disorders {N=5213) ) Prescription N=16 = Discontinuation dats includes only index

o ADHD pharmacotherapies effectively reduce (H=281) Madian Age, yrs (IOR) A.01 10.64 B.01 prescription dats (subsequent outcomes in
symptoms, but are associsted with sdverse {B.5, B.4) (8.0, 13.8) 16-5, 8.8} those transitioned to new drug are omitted)
events (AEs) such as effects on sleep, appetite, Mediar BMI, kgim® (IQR) 16.69 16.11 18.31 o Unahble to account for patients who up-
and cardicvascular events®3 o AL LR AR T, el fitrated appetite suppressants or sleep sids

. N=50 N=15 W=G5 . e e e

o AEs may be more pronounced in CYSHCM dus Race, na (%) pre-dating ADHD medication inifiation
to complex comorbidities, polypharmacy, and WhiteCaucasian 26 (52.8) 10 (625 34 |B5.1) Conclusions
shtered pharmacokinetics & pharmacodynamics? Study Ineligible HispamcLatne 8 (15.1) 2126} 10 {14.5) . —

= Tedats, the safety of ADHD medications has not (M=212) FleckAmE=n nminrlr- g EE!I?B]; : ::1!‘2{:: ; I[::} ) :thic‘:?;rfhz;:iidh:n{ﬁgjgsrs old and
speciicaly Baen evalusted in CYSHEN = ADHD medication initiated Study . R el e L] W EEAGH] publichy insured

Dbjectives ] :‘S::gen‘;:::j:i:':::;:‘:mm Eligible Primary Insurance, g (%) e I — o The h:gh.pr.npurﬁnn {:‘: patients \\:'i‘lh "
. - PO (N=63) Otner 21 (35.6) 10 (62.5) 1 (44 3) naurslogic Impairmant was consistant with
1. Characterize the subset of CYEHCM recsiving autside of institution M=17] : : historical epidemiclogic dats for CYSHCMS
ADHD medications _ _ : :‘;ﬂ';”l;”:‘_:um::’l'ﬁ':‘:g;r e Py Eﬁgfﬁfiftfm = Emationsl lability and behavioral problems

2. Quantify su_fety.nutclomu associated with « Age =31 days or 221 years - mSCAE 19 (36.8) 5{31.3) 24 {34 5} occurred more freg uerllly than in non-

ADHD medications in CYSHCN during study peried (N=2) Stimulant .""-""" Carisc sbnommatty 7 (13.2) 4{25) 11{16.9) CYSHCM, but sleep disturbances and

+ Received care outside study (N=53) Stimulant Amhythmiz 3 (5.7} 040y 3(4.3) sppefite supprassion did not®
m period (N=1) (N=18) Hypertension o (0} 1{6.3) 1(14) o Discontinuation rate was higher than

Neuralegic Impaimment, na (%) 37{80.8) 14 (B7.5) B1{Ta3) previgusly ohserved in CYSHCNT and the

Study Design N - . — . general population®
- Single-center, retrospactive study of CYSHCN: S Cmtacinn 13, B e (3 ) b, ] et
-Receiving care at Children's Hospital
Colorado Special Care Clinic (SCC) S . S . - . o (Cuality improvement initistives
batwesn 1112016 7/31/2019 Table 2. Adverse Effects and Related Flnlngs Figure 2. ADHD Medication Discontinuation Data incorporsting pedistric pharmacists at the
-Initisted on 21 stimulant or non-stimulant for _mm Gverall Discontinuation: \ point of prescribing of ADHD medications in
ADHD menagement SEE - Stmulants: 38 (71.7%) CY¥SHCM may optimize outcomas
- Patients were excluded i Initisted an Appetite 3 (6.7) 1(6.3) 4 (5.8) - Mon-stimulants: 11 (88.2%) = Pedistric pharmacists may play an integral
-Age €31 days or 221 years during study ST, T % ] - Al 49 {T1%) role in the follow-up care to optimize ADHD
-A0HD pharmacotherapy coordinated entirely Miedian Days o Appatite 151 (59, 2890} 218 184 (125, 2649) management, particularly monitoring and
outside of the institution B i (LY managing adverse effects
- COMIRE spproved Iniu;?d an Slesp didt, B (11.3) 2 (12.5) B (11.8) m
Primary Outcome Measures = aok of Effios
. A.gr: EMI, race, primary insurance, perfinent hedian Days to Sleep  B5 (28, 62) 170 (186, 173} &2 {42, 170) The authers have no financial or personal

comorbidities snd neurclagic impsirment Al Indiatcn, (iR relationships relevant to this presentation.

Secondary Outcome Measures rae Efiects. no {3}
dary o Sieep DUSIYDENCES 5 (9.4) 3 [18.7) B (11.6) References
= Incidence of adverse effects, appetite stirnulant Appeffle Supgression 3 (5.7) 4 (25) T (10.1) =
and sleep eid initiation, and discontinustion data Emotionat Lebimy 7 (13.2) D [0} 7 (10.1) 1. dAm Mod o Assno. 217;24(5]833. 841
Statistical Analysis Benauioral Froblems 4 (7.5) 010} 4(57) S roeac Rk (a7 ade An
« Descripfive statistics using REDCap™ reporting Sar-njurous Eenaviors 1 (1.8) 1162} 2 (28} 4. Meursol Blobehay Fav. 2019 Dac;107:045.965
- * Cypootageadion | 5. TN CRld Sdokest Faychod. 2040;36(4 ;402505
tocks and Microsoft® Office Excel + Mimnia 3, 73 1, 8 574, Diphanycineria 1 (1, 1329 & Cochans Databace Syst R 2018 :1.-.1.-9 %.CO01 2060

J Abnomn Child Psychol. 1557 Aug:25[4)287.85

Quantification of Safety Outcomes Associated with Attention Deficit Hyperactivity Disorder (ADHD) Medications in Children and Youth with Special Health Care Needs (CYSHCN)
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Retrospective evaluation of non-tuberculous mycobacteria (NTM)
treatment regimens in cystic fibrosis patients
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Background Results Discussion
Innr\easmg P SRIURRRAH e T Sty Pooiiafan e F|gure1NTM nmamsms ......... R UL RGN
= Cystic fibrosis (CF) patients vulnerable due to Patient Characteristics m = In MAC, ethambutol, azithromycin, and a rifamycin
structural lung t':lamage. in:upair\ed mucociliary [AEE Cre S0 (years) 3 +120 MAC (most commaonly rifabuting most frequently used
clearsnce. and inflamed sinvsys' ftean weight = S0 (k) B DECL 1|-|-3an In MABSC, amikacin IV, azithromycin, & carbapenem
+ Incidence in CF patients increased from 1.3% o 123 Makes o 0% 8 ; : ' o 8 SARERRIET
=0 but b | . g FERUTOMONES SErUpINGsE colonimtian TE% [most commonly meropenem) or cefoxitin,6 and
oer yea.rs. ”t_ TUS ErEVEIENCE unwnown Methicillir-sensitive. STEpRYICCOCCUS SUTELS e 5 tigecycline, with/without linezolid most often used
= Mycobactenum avium complex (MAC) and colonization Ani bial d filized often higher th
Mycobactenum abzcessus complex (MABSC) most Burihoigeris cepscls complex colanization 168% MABSC 1 M. symias ' n.tl’mll.cm = OEInE:at.IZ mREn gherthan
commen causative species’ Furgal colonizatien 0% 12 pocurrencas © 1 gocurrencs guiceline recommencatians
Meed for Standardized NTM Treatment in CF Patients /1*ryeh theraiy rio in i AP — * Eradication achieved in ~80% of all GF patients
+ Cystic Fibrosis Foundstion and Infectious Diseases = = Y {range) i) trestad for NTM after an average of 15 months
Sn.ciet'.y DFAmeﬁca-'Amgrian_‘Tharadc Society Figure 2. Antimicrobial Use by [ndication = FEV: modestly increased after freatment for MAC and
guidelines not standardized’? ES—— r—— MABSC
- Wide varisbility in MTM treatment exists in CF patients """:Frﬁi” = Ml xachn B penibacin aerosis - Ower 30% experienced ototoxicity with IV 2mikacin
« Eradication rates and lung function improvement :gm:'"'"m ':‘3::::—;"* ) use, requiring alterafions of initial trestment regimen
attributed to MTM regimens not reported = Cartupenem m Amnikadn b = Four patients actively receiving therapy
BAACA AR f— Rifarmycin u Efarnbunal
Objectives Agiteernydin Limitations
Pr|mary Objective = Retrospective chart review study design
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MTM treatment strategy for CF patients ° £ 4 8 £ 10 iz 14 18 Conclusions
Methods Table 2. NTM Treatment Responses - Ahigh rate of NTM eradication was detected in CF
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Review of levetiracetam doses utilized in status epilepticus in a
pediatric emergency department

Julie Herman, PharmD. Candidate 2021, Daniel Rieck, PharmD., Jenny Steinbrenner, PharmD., BCPPS
Department of Pharmacy, Nationwide Children’s Hospital, Columbus, Ohio

Background Results Discussion
© Natoruide Chors Hosptal (1) ullzos osphanyon as s gl mrsad spsrsadagpior il
second line agent of choice for status epilepticus (SE) I ) 7 doses ranging from 8 mg/kg to 52 mg/kg, with an average

o Current litsrature in pediatrics has not shown superiority between levetiracetam dose of 36 mg'kg

i : : ) Average Weight (kg) 5.2 Of these patients, dosing was nearly even between a riate
fosphenytoin and levetiracetam as a second line agent in SE History of Saizures n, (%) 22 (78.5) ° (53.6%) apnd undcr—doscgd (46 45"11!“? pprop
= NCH has considered levetiracetam as second line therapy due to Home Anti-epileptic n, (%) 18 (64.2) = For patients appropriately desed, 53.3% had SE resolution while

improved side effect profile, less interactions, quicker
administration and ease of monitoring

61.5% of patients underdosed had SE resolution.
The average dose of underdosed patients was 25 mg/kg

o
= MNCH does not have a standard for levetiracetam dosing in SE : : . : :
" . . Levetiracetam Dosing for Status Epilepticus o All but 1 patient received at least 1 benzodiazepine prior to
given the lack of consensus in the literature N levetiracetam, and 9 patients received fosphenytain prior to
o American Epilepsy Society SE guidelines recommend - levetiracetam
levetiracetam doses of 80 m max 4, 500m:
ok ( 9) .. Limitations:
. . — o Retrospective study design, small sample size
Objech ves f o Recent literature supports higher dosing than what was defined
............................................................. z' appropriate in our study
N £ = Exclusion of patients participating in the Established Status
Primary i. Epilepticus Treatment Trial
o
o Evaluate the levetiracetam doses utilized in the 3 .
emergency department (ED) for SE L R | Conclusions
Seconda = = Owerall there was wide variability in dosing of levetiracetam for
ry : 5SE in the ED. However, dosing was fairly even between
o Evaluate efficacy of initial levetiracetam 4 appropriate (53.6%) and underdosed (46.4%)
administration - o There was no clear improvement in SE resolution based on
o Determine use of additional anti-epileptic ' Lt 000 utilizing doses of = 40 mglkg
medications in SE 0009 mhy = 10-19.99 makg =30.39.09 mgkg = 804059y Wi 50 mgikg o Afuture review utilizing levetiracetam 60 mg/kg for SE may
provide better insight for SE resolution
e Methods References
< Single center, retrospective chart review 1. Glauser T., Shinnar 5., Gloss D., et al. Evidence-Based Guideline:
= Inclusion Criteria; Patients who received intravenous levetiracetam | Dose < 40 malkg 13 46.4% 8 61.5% Treatment of Convulsive Status Epilepticus in Children and Adults: Report
for the treatment of SE in the ED from April 2016 — April 2019 Dose 2 40 mgkg 15 53 6% B 53.3%, of the Guideline Committee of the American Epilepsy Society. Epilepsy
o Patients’ electronic medical records were used to obtain baseline Curr. 2016;16:48-51.
demographics, status epilepticus treatment pathway, history of 2. Bleck T, Cock H, Chambertain J, et al. The Established Status Epilepticus
seizures, and home anti-epileptic therapy Trial 2013. Epliopais. 2N3:54:89-82.
= For the purpose of this study, levetiracetam doses of 2 40 mafkg Pre-Levetiracetam
werne considered appropriate Madications DISCIOSU reS .
= Descriptive statistics were utilized for analysis ) Aurhors o[ lhls prcsentauon havc noﬂ'llng to d|sciose conceming
o Approved by Imvestigationsl Review Board expadited review [ | possible financial or personal relationships with commercial entities
Other that may have a direct or indirect interest in the subject matter of
Midazola Ly i bol
g - SRS Benzadiazepine m'*:m - this presentation.
3

Review of levetiracetam doses utilized in status epilepticus in a pediatric emergency department
Julie Herman, PharmD. Candidate 2021, Daniel Rieck, PharmD., Jenny Steinbrenner, PharmD., BCPPS




h' d {\: Use of ceftazidime-avibactam for infections caused by multidrug- 12095
" re S resistant Gram-negative organisms at a pediatric institution hJ
ashp

HOSPITAL + STLOUIS Ezinwanne Emelue, PharmD; Miranda Melson PharmD, BCPPS; Christopher MePherson, PharmD, BCPPS; Jason Newland MO, MEd; David Rosen, MD, PhD
HiahhCore” 5t. Louis Children's Hospital, §t. Louis, MO

Background Preliminary Results
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Figure 1. 30-day mortality Preliminary Conclusions

11%, All patients reguirng CZA had prier esposure o braad spacirem antiiotics and priar hospital admissians,

Chnical imprasvement: 8 (88 .68%) treatmen! encounters achisved cinical and symplomatic improvement
30 day morality: 19 [11%). Care was redirected during treatment with CZA, and the patient subssquently espired 1 day follawing
CZA discontinuation
DEcontmuation aof CZA due o adverse aeants was Aol reparted.
Current rezults show that CZA has been used in padiatric patients 1o achiave affective dinical rezpanse and micrabiclogical clearanca
in treating bacteremia and urinary tract infections. Mare efficacy and safety data is needed for pse of CZA in pediatic infectious
digmases,
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Table 2. Demographics
Patient Demographics

Age, years* 16 (2 - 20)

Walght. kg 3.4 (127 - 54)

Male 1 [20%)

Famale 4 [E0%)

Renal Replacament Therapy 1 (207%)
Long-term care Taci ity 2 (407%)
Prior hospitalization= 5 (100%}
Exposure to Broad Spectrum Antiblotic(a)- 5 (100%)
“Values raperied m readee (s mank; AR kel 12 mehe m Survived Deceased
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