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Cerner PowerForms as a novel technique for reducing
ordering errors in complex genetic testing

Zellmer LA'2, Knipp BS?, Burt KJ3, Faller DA'2, Farrow E', Thiffault I'2, Saunders CJ'2, Guest E*, Farooqi MS'2

1Center for Pediatric Genomic Medicine, 2Dept. of Pathology and Laboratory Medicine, *Dept. of Medical Informatics, “Dept. of Hematology/Oncology/BMT, Children’ s Mercy Kansas City, Kansas City, Mo.

Test ordering errors have been demonstrated to be a frequent cause of poor

laboratory test utilization and are a key target for laboratory stewardship
efforts. In addition, commonly used electronic medical record (EMR)
platforms demonstrate a lack of conditionality which becomes increasingly
burdensome as genetic testing becomes more complex. This leads to the
recollection of specimens, delays in testing, and a likely decrease in
patient/provider satisfaction with the genetic testing process. We present a
novel technique for obtaining the proper specimens, consent, and
preauthorization needed for complex genetic testing without undue burden or
educational requirements for ordering providers.

The Center for Pediatric Genomic Medicine (CPGM) at Children's Mercy
Hospital is planning to begin offering tumor+normal genome sequencing in
July of 2019. Our test, Cancer WGS Comprehensive, involves comparing the
genome sequence of neoplastic cells with the patient's germline for detection
of somatic variants (individually ordered as ‘Cancer WGS Somatic’), as well
as germline analysis for pathogenic variants associated with inherited
pediatric cancer syndromes (individually ordered as ‘Cancer WGS Inherited’).
Such testing requires collection of multiple sample types from the individual,
depending upon the diagnosis, transplant status, and disease timepoint. In
some cases, DNA from a bone marrow donor or archived tumor specimens
must be procured. Furthermore, germline testing requires informed consent
and family history to be obtained by a certified genetic counselor. This testing
is offered for both new cancer diagnoses and relapse cases.

The CPGM staff evaluated a number of different techniques to assist
providers in placing the correct number and type of orders needed for this
testing, including pop up windows, flow charts, Cemner PowerPlans, Cerner
PowerForms, and genetic counselor ordering assistance. Of these, the
Cerner PowerForm was determined to be the most effective and least
burdensome method for both clinical and laboratory staff.

= Cerner PowerForm Design: These six
questions, along with the type of encounter
the order was entered on, provide the
e triggers for the Cemer Discern Expert rules

. to place a variety of orders.

Children’s Mercy

KANSAS CITY

Examplos of Comer Discorn Expert ruln Mwlnd by the PowarForm questions wnohbd by the onsnng wwldv
Asold ing indicatos an ordor boing

A patient w ap
in the Hem/Onc clinic as an outpatient. The pfovnder wants reanalysis of their previous Cancer

WGS using a relapse specimen after insurance preauthorization is obtained.

Scenario 2: A patient with a newly discovered solid tumor is currently inpatient and biopsy Is
scheduled for the next day. The provider wants to evaluate for both somatic and gemmline
variants.

the previous day and is curmrently inpatient. The provider wants to evaluate the genome for

One significant challenge to genetic testing of tumors is coordinating with the
pathology and surgical staff about the specimen requirements (ie.,
fresh/frozen tumor rather than decalcified or preserved specimen). We
developed a novel technique wherein the PowerForm triggered both an email
notification to the Surgery APRN team when the order was placed, and a
pop-up in the EMR when the patient’s chart is opened on the day the surgery
is scheduled (Figure 3).

=
[Sconario 3: A patient with a new diagnosis of leukemia had a bone marrow aspirate collected|

somatic variants only.

PowerForm Questions  PowerForm Answers Orders Placed Comments added to order
New
te|  tiood collectinn /ONA hclation

A PowerForm was written with six quéstions (Figure 1) io be answered by ihe

- ordering provider. These questions were written in a simplified language and

paired with additional text that further explained the question's intent. Each of

" the 168 possible combinations of answers was mapped to the group of

orders necessary for that scenario (see Figure 2 for examples). A Cerner
Discern Expert rule was developed that placed the appropriate orders in the
patient's EMR with prepopulated order details based on the questionnaire
within the PowerForm. The orders were also placed in the appropriate
collection and order statuses, (i.e. collected, nurse collect, or future order
status), based on the answers given and the encounter type used to
complete the questionnaire.

- Discery Open CNart - pmiest, surgery (1 of 1)
=

L4
Cerner

ISample Collection Warning

This patient is scheduled for surgary today, and also hag an order for Cancer NGS testing on 3 tumor
sampile. If a tumer will be biopsied or removed duning this procedure, please be sure to tollect a portion of
the sample fresh or frozen without preservative for this testng,
CMH-2019-58 Scheduled for: 05/28/2019 07:30

Case=: Pnmary Surgeon: Aguaya, MD, Pabla

Fre

Smith Urethro 15t St age-0-2
Smith Urechro 2nd Stage-0-3
»hdumn:l Explore-0-4

Case®: CMH-2010-81 Scheduled for: 05/28/2019 17:00 Primary Surgean: Aguaya, MO, Pabla
Pracedures:

Durham Smith Urethro 1st Stage-0-2

Durham Smith Urethro 2nd Stags-0-3

Excisian of Abdominal Tumor-0-4

Caced: CMH-2010-52 Schaduled for: 05/23/2019 19:15 Pamary Surgeon: Aguaya, MD, Pabla
Praocedure:
Closure of Abdomina Wal Defect-0-3

Surgical team notification:

When a Cancer NGS is ordered that requires fresh/frozen tumor and a surgery has been
scheduled, the Surgical APRN team receives an email when the Cancer NGS order is placed.
When the Surgical team opens the patient’s EMR on the day the surgery is scheduled, they
recelve this Cemer Discem Alert.

‘As genetic testing becomes more complex, new strategies must be
developed to streamline the ordering process and reduce the burden
on both the ordering provider and the laboratory staff. Although
associated with an up-front time commitment for the build, Cerner
PowerForms are a useful tool in improving test utilization for complex
genetic testing. Updates to this PowerForm are planned by the CPGM
to allow for the addition of transcriptome analysis later in 2019. This
will be done by adding a single question to the PowerForm, though this
Il, in turn, generate a large number of new ordering scenarios.




using laboratory stewardship initiatives to guide best

practice ordering for celiac screening of pediatric patients

N. Collier, L. Willis, R. Baker

introduction

The guidelines for
screening for celiac
testing have changed

in recent years to
discourage unnecessary
panels in patients.
Providers ordering testing
for the patients

of Dayton Children’s
Hospital Laboratory were
using the celiac serology
panel of tests to screen
suspected celiac disease
in a majority of cases.
The Laboratory
Stewardship Committee
of Dayton Children’s
Hospital coordinated
efforts with the Division of
Gastroenterology and
Nutrition providers to

make recommendations

and changes for
appropriate ordering

of screening tests. Using
the guidelines published
in an article of The
American Journal of
Gastroenterology®,

the Division of
Gastroenterology and
Nutrition providers
recommended that
patients should

have anti-tissue
transglutaminase
immunoglobulin A
(TTGIgA) as the
preferred single test

for detection of

celiac disease.

january

LT

Two of the
providers from the
Department of
Gastroenterology
and Nutrition
presented these
recommendations
and changes at
the hospital's
grand rounds.

november

e

This process was
reviewed in coordination
with the Serology
department of

Dayton Children’s
Hospital. It was then
determined that the
panel which is sent

to a reference lab could
be performed internally
for a savings to the

. As a part of this
savings initiative, the
recommendation for

TTG IgAonly as a
screening test was
reiterated.

great outcome!

(DS Panel ====TTGIGA

T 2017 3

january

{ 2016
Dayton Children’s
Hospital creates
the Laboratory
Stewardship
Committee based
on the PLUGS
model of utilization.
Initially the group is
focused on applying
stewardship to
genetic testing.

janua
! v fall

L 2016

The Laboratory
Stewardship Committee
reviews volumes of the
Celiac panel (CDS)
compared to TTG IgA
and finds that there is
the potential to save
each patient around
$409 by ordering the
correct test. This
information is shared
with internal and
community providers by
publications, lectures
and outreach liaisons.
These efforts included
«w==-not only communicating
the clinical significance,
but also the financial
impact to the hospital
and patients.

The electronic medical
record system was
revised to make test
names more intuitive.
Additionally, an alert
was added, prompting
the ordering providers
to choose the
appropriate test
based on age.

dayton
children’s

november

[ 2015

Using the guidelines
published in an
article of The
American Journal of
Gastroenterology,

the Division of
Gastroenterology and
Nutrition providers
recommended to staff
and fellow physicians

that patients over the
age of two years
should have anti-tissue
transglutaminase
immunoglobulin

A (TTG IgA) as the
preferred single test
for detection of

celiac disease.

Between January 2017
and January 2019:

looking ahead

As testing changes evolve, it is
important to continue to review
testing practices. The Laboratory
Stewardship Group at Dayton
Children’s Hospital performs an
annual review of past projects as
well as potential opportunities for
the year ahead. This practice
helps to identify testing that will
benefit from quality improvement
SEEs initiatives.

i

v Wereduced
unnecessary
testing by an
average of 15%

We insourced more
testing so results
are delivered faster
and more reliably

We have reduced
cost to Dayton

reference

Rubio-Tapia, Albert, Hill, lvor D,
Kelly, Ciaran P, Calderwood,
Audrey H, Murray, Joseph A;
ACG Clinical Guidelines:
Diagnosis and Management of
Celiac Disease; The American
Journal Of Gastroenterology;,
2013/04/23/online; 108:656;
American College of
Gastroenterology;
https://doi.org/10.1038/ajg.2013.
79




Improved Mapping Quality and Coverage in Highly Homologous
PKD1 Gene Enable High Diagnostic Yield in ADPKD

Lauren Moissiy, Satu Valo, Jonna Tallila, Johanna Sistonen, Tero-Pekka Alastalo, and Juha Koskenvuo

Blueprint Genetics, Biomedicum 1, Haartmaninkatu 8, Helsinki, 00290, Finland
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Introduction PKD1 coverage
Autosomal dominant polycystic kidney disease (ADPKD) is the most common genetic kidney Our panels provided mean coverage of 192x within the 42 genes. Specifically, PKD1 provided
dk Apprc y 50% of individuals with ADPKD develop end-stage renal disease both high mean coverage (205x) and excellent mapping quality with 99.96% of the target

(ESRD) by the age of 60 years. ADPKD is caused primarly by mutations in two
genes, PKD1 and PKD2, encoding polycystin 1 and 2, which are essential components of

pithelial cilia. Genetic testing has b an imp: factor in the management of ADPKD
patients and their families. However, analysis of PKD1 Is technically challenging due to its
large size, high GC-content, and duplication of the first 33 exons with a high degree of
homology (90-99% identity) to six nearby pseudogenes (PKD1P1-P6). We evaluated the
d ic yleld and perft of our in-house tailored Polycystic Kidney Disease and
Cystic Kidney Disease Panels, including in total 42 genes, in an unselected cohort of patients
referred for cystic kidney diseases.

Methods

Next-generation sequencing (NGS) was performed uslng the IDT xGEN Exome Research
Panel with added custom probes and the lllumi q 6000 platfc This assay
provides improved mapping quality and coverage in many dlmmll-to-seqmnce regions,
including PKD1, compared to other NGS meth d in our k y. Majority of the
analyses (170/183) were performed as PLUS lysis that bi q and
deletion/duplication analysis uullzlng NGS data. Al ic or likely path ic vari
were confirmed with an appropriate orthog /: in the difficult-to-sequence
region of PKD1 were confirmed using Sanger seq ing with custom: pri
Results

In the study cohort of 183 Index { a genetic diagnosis was bli in 54% (n=99)
of cases with di ] d in 11 different genes (Table 1). In 63% and
11% of the ic cases the di ing variant was identified in PKD1 or PKD2,

respectively. Interestingly, 7% (n=7) of the cases had a diagnostic deletion including 4 hetero-
zygous HNF18 whole gene deletions, 2 PKD1

Table 1. Genes with diagnostic findings. multiexon and 1h & NPHP1
whole gene deletion. Of all likely disease

bl causing PKD1 variants identified in 62 patients,
w . 79% (n=49) were classified as pathogenic or
likely pathogenic and 21% (n=13) as varants of

PKD1 L L) uncertain significance (VUS favoring pathogenic)
PKD2 11 1 (Figure 2A). Majority of the identified PKDT
PKHD1 13 13 variants were missense (40%, n=25) and

nonsense (26%, n=16) variants (Figure 2B).

ool 4 4 Furthermore, 81% (n=50) of the variants were
INVS 2 2 located in the duplicated region of PKD1 (exons
NPHP3 2 2 1-33). A number of PKD1 seq
[ 1 i (24%, n=15) were located in exon 15 indicating a
possible mutational hotspot. In PKD2, a total of
PRKCSH 1 1 11 pathogenic or likely pathogenic variants were
SEC63 1 1 d d that included mainly i i
WOR19 1 1 Additional clinical utility of the test was shownby
5B - - sequencing 10 ADPKD patients with a negative

test result from previous NGS-based testing
(Table 2).

Blueprint Genetics

nucleotides covered at least 20x with a mapping quality threshold of 20 (Figure 1).

vn vn o, e (-
A. ene -\ . - - - 4 A Ao

Jm P i

L T E N TR T i Il'll“d_lll..’“-‘“" Sttt bttt

AT "vfu - Figure 1. A) PKD1 NGS
m coverage for control sample
ot SNV NAT2878.  Sequence  read

ot “ T”‘ T counts are shown on the y-axis.
B) NGS and Sanger sequencing

- A A A A AL
g ettt t ettt data of a patient sample
= YT fi g showing a pathogenic nonsense
= wl il L et 2L

T T i variant CAB16G>A,

p(Trp1539%) in PKD1 exon 15.

CARALTLLRA) evevvrrre SNV TV AN VNI Y T T

A B.
« Pathoganic
« Likady pathoganic
- VUS favoring.
pattogenic
Figure 2. A) Classifi on and B) ion type of the diag: PKD1 (n=62).

-MW ADPKO patans vih a
Disease Panel ADPKD patients with a

©.2012C>G, p(Ser671*) previous negative test

2 ©.2180T>C, p.(Leu727Pro) result  identified a
3 Nee Negative diagnostic variant in the
4 Neg c.2618_2621del, p.(Valg73Aiafs"24) 11 LP majority of patients.

5 Neg c.4910T>G, p(Val1637Gly) 15 vus

6 Neg c.8615T>A, p(lle2872Asn) 15 vus

7 Neg  Negative

8 Neg c.2534T>C, p.(LeuB45Ser) 11 P

9 Neg c.5411del, p.(Gly1804Aafs*32) 15 [

10 Neg Negative

Conclusions

* NGS-based panel testing offers good diagnostic yleld for polycystic and cystic kidney
diseases (54% In this serles)

* Our platform demonstrates comprehensive coverage in difficult-to-sequence regions of

PKD1

» Significant proportion of the identified PKD1 variants (81%) were located within the
duplicated region

+ The method provides a cost-effective diagnostic tool for simultaneous detection of
sequence and copy number variants
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Introduction

Naturopathy is defined as the practice of medicine for the treatment of human
diseases with natural agents. It also emphasizes prevention and promotion of health
through the self-healing process of the body. Tests that are performed outside of the
ordering institution, send-out tests, are at increased risk of ordering the wrong or
unnecessary test and misinterpreting test results. Here we evaluate the laboratory
send-out tests which were ordered by naturopathic doctors (ND) and general
practitioners (GP) at a tertiary pediatric care center to identify opportunities for
improved laboratory stewardship.

Method

We performed a retrospective analysis from Seattle Children’s laboratory send-out
tests which were ordered between Jan 1, 2018 and Dec 31, 2018. We compared the
tests ordered by ND with GP in our practice, by grouping the following provider
specialties: internal medicine, adolescent medicine, family medicine, or pediatrics. All
the requests were reviewed and categorized by test type: allergen, trace elements,
hormone/vitamin, infectious disease, hematology/immunology, and others (including
toxicology, oncology, genetics, and miscellaneous). Ordering frequency and abnormal
rate from each category were analyzed. The abnormal rate was defined as percentage
of abnormal results divided by total number of ordered tests.

Ordered tests/ No. of ND tests ordered
provider/year (%_of total) (% _of total)
110 60 (72.3) 175 (17.0) Table 1. (left)
120 12 (145 162 (15.8) The number of tests ordered from individual ND
2130 4 (4.8) 101 (9.8)
3140 3 (3.6) 104 (10.1) )
15 1(12) 18 (a7) Figure 1. (below)
91 1(1.2) 91 (8.8) Ordering frequency (%) from each category by
1 1(1.2) 121 (11.7) ND and GP
227 1(1.2) 227 (22.0)
total 83 (100) 1030 (100)
NATUROPATHIC DOCTORS GENERAL PRACTIONERS
Hemotology orhers
. Immunclogy g4 Allergen
lnf.znmus 5% 7%
disease
6%
Trace
Hormone element
Vitamin 11%
7% Allergen
32%
Hemotology
immunology
22%
Hormone
Trace element Vitamin
% Infectious 35%
disease
9%

naturopathic doctors and general practitioners in pediatric patients

Hsuan-Chieh (Joyce) Liao'Z, Jane Dickerson'?
iDepartment of Laboratories, Seattle Children's Hospital, 2Department of Lab Medicine, University of Washington, Seattle, WA

A retrospective analysis of laboratory send-out tests ordered by UM EVER ST TY OF

ASHINGTON

LABORATORY MEDICINE

Results

During the 12 month period, there were 20,312 send-out tests, 1,030 (5.1%) of them
were ordered by 83 ND for 329 patients, and 3,862 (19.0%) of them were ordered by 462
GP for 2,139 patients. Four individual NDs ordered approximately half of total tests
(Table 1). The most frequently ordered category by ND was trace elements (506 tests,
49.1% of total), allergen (31.5%), and hormone/vitamin (6.9%) tests (Figure 1). These
three categories account 87.5% of total ordered tests. The corresponding abnormal
rate was 3.3% [1], 14.6%, and 8.1%. However, once the age dependent cutoff was
applied for Zinc RBC test, the abnormal rate would drop to 8.5% for trace element
testing. GP ordered 416 (10.8% of total) trace element, 260 (6.7%) allergen, and 1,346
(34.9%) hormone/vitamin tests. The corresponding abnormal rate was 8.4%, 16.8%, and
21.2%, and all of them were significant higher comparing to the tests ordered by ND
(p<0.01). Individual test and abnormal rates are shown in the Table 2 and 3.

Table 2. Trace element testing

NATUROPATHIC DOCTORS GENERAL PRACTITIONERS
Number Percentage Number Percentage
Test name Negative | Positive Total Negative | Positive Total Testname Negative | Positive Total Negative | Pasitive Total
Lead, WB 179 3 (H) 182 98.4 16 36.0 Lead, WB 174 14(H) 186 935 75 247
n, RBC/plasma 13 58 77 247 753 152 In, serum 29 21 74 392 284 178
Copper 57 4 61 934 6.6 121 ZPPH 38 8 (H) 46 828 17.4 111
Aluminum 37 7(H) a4 841 159 87 Copper 32 711 39 821 17.9 9.4
Mg, RBC 39 1 40 975 25 79 Selenium 17 7L 24 708 292 58
Mercury 35 0 35 1000 0.0 6.9 Fluoride 7 o 9 778 0.0 22
Others 66 1 67 985 15 132 Others 25 13 38 658 342 91
Total 432 74 506 854 148 100.0 total 322 70 416 774 16.8 100.0

B Whoss biood, Zn: Ene, Mg: Msgnasium, ZPPH: Zine profoporphyrintems Ratio

Table 3. Hormone/vitamin testing

NATUROPATHIC DOCTORS GENERAL PRACTITIONERS
Number Percentage Number Percentage

Testname Megative | Positive | Total [Megative | Pasitive | Total Testname Megative| Positive | Total |Megative|Positive | Total
Vitsmin B12 12 4 16 750 | 250 | 2186 TSH (State newborn screen) | 294 14 308 95.5 45 228
Progesterone E] [ E] 1000 | 00 122 Testasteronetotal byLG/MS | 141 | 121 | 262 | 53.8 [ 462 | 195
Folate 8 0 2 100.0 0.0 108 Testosterone, free + Total 125 30 155 806 154 115

Estradiol 7 [ 7 1000 | 00 95 Estradiiol level 120 10 130 | 923 | 77 97

Testasterone, free + total 4 0 4 100.0 00 5.4 Islet Cell autoantibady screen 35 65 100 350 B85.0 74

(T4 by equilibrium diakysis 4 0 2 1000 | 00 54 Vitamin 812 29 | 7(H) | 36 806 | 194 [ 27
Others 24 2 26 923 7.7 351 Others 316 39 355 | 890 | 110 | 264
Total 68 6 74 919 81 100.0 Total 1060 286 1346 788 212 100.0

Conclusion

We observed different ordering patterns between ND and GP, and the abnormal rate is
significantly higher from the tests ordered by GP. These data suggest some of the tests
ordered by ND lack reasonable positive predictive value or clinical significance, and
could be potentially mis- or over utilized. Understanding the patterns and the variety of
testing from different providers will help target interventions to improve laboratory
stewardship in this area.

Reference:[1] Does Provider Specialty Matter? Variation in Serum allergen specific IgE Testing Patterns in Pediatric Patients (publish in progress)

Contactinformation: joyce liao@seattlechildrens.org or jane.dickerson@seattlechildrens.org




Evaluation of a Urine Drug Screening Strategy in the Emergen
Department: A Data-driven Approach

HealthCare

E. Schuler; A. Woodworth; M. Yu

University of Kentucky HealthCare Department of Pathology and Laboratory Medicine, Lexington, KY

Urine drug screens (UDS) are ordered in the emergency department (ED)
to evaluate patients with suspected drug-of-abuse intoxication. UDS
programs that can provide reliable results with rapid turnaround time
(TAT) are optimal for patients management in acute care settings.

Currently, two common strategies are implemented in clinical
laboratories: a one-step approach relying on mass spectrometry (MS)-
based definitive assays, or a two-tier approach with initial screening by
rapid immunoassays (IAs) and reflex positives to be confirmed by MS. The
one-step strategy provides more reliable results; however, the suboptimal
TAT delays management of critically ill patients. Thus, the 1As with rapid
TAT may be a more suitable strategy for UDS in the ED.

The objective of this study is to improve utilization of urine drug screening
for patients presenting to the University of Kentucky Medical Center
(UKMC) Emergency Department by identifying a laboratory testing
strategy with optimal clinical utility and turn around time.

* A retrospective analysis was performed on all UDS ordered by UKMC
ED providers over a 6-month time period (n=3232)

-UDS were performed by MS and the data was evaluated to
determine whether the results could be detected by our in-house
IAs-based drug of abuse panel (ABUS) performed at our sister
hospital ED

A prospective comparison study between MS and IA based drug
screens was also performed utilizing residual urine specimens sent
from the UKMC ED for UDS (n=69)

-Analysis of data from the prospective study focused on
determining the concordance rate and any discordant results (false
positive or negative) that could potentially lead to mismanagement
of ED patients

Clinical information was acquired from patient electronic medical
records (EMR)

+ All data analysis was performed by the R program version 1.0.153.

Table 1: Ordering volumes of UDS by location

University of Kentucky ED 3232 45.92%
Good Samaritan ED 463 6.58%
Clinic A 291 4.13%

Clinic B 217 3.08%

Dental Clinic 194 2.76%

Good Samaritan Hospital 138 1.96%
Family Medicine 131 1.86%
Clinic C 120 1.71%

UK Inpatient ICU 108 1.53%

Figure1: {A) Distribution of all retrospective UDS data (B) Distribution of positive MS
UDS results detectible by 1As; wherelA2 represents drug detected with expanded
opioidtestingtoinclude buprenorphine, fentanyl, methadoneand tramadol and

Others represents drugs notrelevant to patient intoxication
A. B.

m Positive

m A Positve  m A2

Others

Negative

Duplcae

Positive

5% 1A Positive

63%

E/

Figure 2: {A) Distribution of prospective MS data (B) Distribution of concordance
between MSand IAs on prospective data
A.
= MS & IA Concordance 1n2

= Positive Negative by 1A ' Captured by Reflex

= Megative

Retrospective Analysis

* About 46% of the total UDS orderingis from ED (Table 1)

* Amongthe 3232 ED UDS gathered in the retrospective study (Fig 1A):
-44 were identified as duplicates and not included in the analysis
-326 results (10%) negative
-2862 results (90%) positive for any class of drug

*  Amongthe 2862 positive results (Fig 1B):
-1950 (68%) contained drugs that are detectable by ABUS
-125 (4%) would be detected by IAs if we expanded the ABUS panel
to include four additional opioids, including: buprenorphine,
fentanyl, methadone and tramadol
-28% of drugs identified by MS were either not relevant to patient
intoxication (e.g. caffeine) or expected based upon patient
medication history, e.g. anti-depressants, anticonvulsant, anti-
inflammatory, or anti-fungal drugs

Prospective Analysis
¢ The distribution of positive and negative results by MS is shown in Fig
2A. The overall agreement between MS and 1A results was 78.3%

*  Among MS positive results (Fig 2B)
-6% of MS were negative by IA, all of which were benzodiazepines
whose concentrations were below IA cut off (<200 ng/mL)
-94% of all positive results would be detected by IA by expanding
the 1A panel and reflexing all positive results to MS confirmation

Conclusions

In this study, we evaluated the clinical utility and turn around times of two
testing approaches for Urine drug screening for patients presenting to the
UKMC ED. Both retrospective and prospective analyses suggest that
patient management would be minimally affected by implementing a two-
tier UDS approach to include an initial screen by rapid 1As with reflex to
confirmation by MS, particularly if additional opioids are added to our
current ABUS panel. These results emphasize the importance of selecting
an appropriate UDS strategy based upon the clinical needs of patients and
their healthcare providers.
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Background

Diagnosis of Helicobacter pylori gastritis can be
made with tissue-based and non-invasive tests,
with important implications for treatment and
prevention of gastric neoplasia. Multimodal H.
pylori diagnostic testing continues to increase. An
American  Society for Clinical Pathology
recommendation as part of the Choosing Wisely
Campaign discourages use of serology, because
urea breath and stool antigen tests can
distinguish active infection from past exposure.

Concordance of laboratory tests with gastric
biopsy was assessed retrospectively over a
12-year period at a single institution (2560 cases).
Gastrointestinal pathologists reviewed 60
representative gastric biopsy cases. Diagnostic
performance and cost of candidate non-invasive
testing algorithms were modeled as a function of
disease prevalence.

Despite guidelines advocating against use of
serum H. pylori 1gG, a substantially higher
sensitivity of serology (0.94) was observed in this
population, compared to urea breath and stool
antigen tests (0.64 and 0.61). Serum H. pylori IgG
titer correlated with biopsy positivity, and ROC
area under the curve was 0.88. Evidence for
advantages of convenience and access to care
with serum IgG testing included a lower test
cancellation rate compared to other tests (p <
0.001). Interobserver variability was higher among
gastrointestinal pathologists for interpretation of
the histopathology (kappa 0.34) on cases with a
discordant laboratory test, compared to cases with
concordant lab and histopathology (kappa 0.56).

Conclusions

While H. pylori serology has lower specificity
compared to other non-invasive tests and lacks
utility in patients with prior infection, the superior
sensitivity and negative predictive value in our
population supports its use as a non-invasive test
to rule out H. pylori infection. Reflexive testing with
serology followed by either stool antigen or urea
breath test may optimize diagnostic accuracy in
low prevalence populations.

Correlation of Non-invasive Helicobacter pylori Tests and Gastric

Biopsies in Clinical Practice: Superior Sensitivity of Serology
Dustin E. Bosch, Niklas Krumm, Mark H. Wener, Matthew M. Yeh, Camtu D. Truong, Deepti M. Reddi, Yongjun Liu, Paul E.

Swanson, Rodney A. Schmidt, Andrew B. Bryan
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Figure 1. Utilization of Helicobacter pylori laboratory tests in combination with bastric biopsy has increased over time. (Left)
Increasing numbers of patients had both gastric biopsy and laboratory testing for H. pylori over time. (Middle) Demographic data
for 2560 such cases indicated a minimal female predominance. (Right) Concordance of biopsy and laboratory tests was related
to time interval between the two tests. Number of non-invasive laboratory tests over time (filled curves) after an initial positive
biopsy, stool antigen, or culture exhibited a peak at ~2 months, likely due to testing for confirmation of eradication. Positivity
rates in non-invasive laboratory tests other than serology (lines) drop sharply at 1 month, corresponding to effective treatment.
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Figure 2. Comparative performance of laboratory tests with biopsy as the reference standard revealed superior
sensitivity of H. pylori serum IgG. (Upper panel) Laboratory tests within 14 days of gastric biopsy were correlated
to manually reviewed biopsy results. Sensitivity of serum IgG (0.92) was substantially higher than stool antigen
(0.63), urea breath test (0.33), or H. pylori culture (0.46). However, serum IgG specificity (0.82) was lower than
stool antigen or culture (1.0). Error bars represent standard error. (Lower panel) Laboratory tests within 1 year of
gastric biopsy were correlated to histopathology diagnosis, excluding discordant cases explained by treatment
or prior infection. A similar performance trend was observed, with serum IgG exhibiting a sensitivity advantage,
while other tests were modestly more specific. Exclusion of treatment related discordance was based upon
randomized chart review (see methods), and error bars represent sampling error related to chart review.
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Figure 3. H. pylori serum IgG fiter correlated to biopsy result
and decreased very slowly over time. (Left) For patient with
multiple H. pylori serum 1gG tests, fold change in titer was
compared to time interval between tests. The majority of
patients had small or no change in titer on repeat testing,
and a significant trend toward lower titer over time at a rate
of -0.024 fold/month was identified. Rate of titer change was
not related to evidence of eradication (negative intervening test) or evidence of persistent/recurrent infection
(positive intervening test). (Right) Receiver operating characteristic analysis of H. pylori serum IgG titer
demonstrated an area under the curve of 0.879.
sensitivity). Cutoffs for clinical reporting were =0.9 negative, between 0.9 and 1.1 equivocal, and =1.1 positive.

Diagnostic error rate reflects the sum of false
negative and false positive rates. Cost per
diagnosis is crudely modeled based on 2018
Medicare reimbursement rates for each test.
Importantly, algorithms utilizing serology require
exclusion of prior infection and/or treatment
based on prior testing and clinical history. A
serology-only algorithm exhibits better accuracy
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Implementation of a Time Tracking System within

a Laboratory Utilization Management Program

Jessica Shank, MS'; Erin McGinnis, MS.; Shelly Weiss, MS'; Elizabeth Leeth, MSYZ; Katrin Leue;PhDY?
IAnn & Robert H. Lurie Children’s Hospital of Chicago | 225 East Chicago Avenue, Chicago, IL 60611

2Pediatrics — Genetics/?Pathology and Laboratory Medicine, Feinberg School of Medicine, Northwestern University, Chicago, IL

0 Ann & Robert H. Lurie
Children’s Hospital of Chicago

Background

+ Laboratory Utilization Management (LUM) program
initiated in 2013

* 3 genetic counselors (GCs) with split roles in both
clinical and laboratory settings

N N

B 0.9 FTE LUM
[ 0.1 FTE Cardiology

0.2 FTELUM
0.8 FTE Oncology

0.7 FTELUM
0.3 FTE Neurology

\ 1.8 FTE allotted to LUM efforts \

Goals of Time Tracking System

Assess time spent on:
¢ Test Utilization Review
* Support Services
* Long-term projects
* Hospital initiatives
« Clinical responsibilities

Time spent was recorded in real-time by each GCin
excel

Monitor:
« Order volume
* Support services volume

GCs recorded activities at the level of role and content
while also recording time spent

Counts were included when quantitative data was
desired

+ Genetic testing order review

+ In-house, send-out, whole exome sequencing
* Support Services

+ Emails, phonecalls, EHR

+ Start and finish time were recorded for each task

+ Time-on-task was calculated based on start and finish
times

Time Tracking System (TTS)

Date Role Content Counts
10/4/2018 Clinic Clinic Prep
10/4/2018 Genetic Testing Order Review Order Review 7
10/4/2018 Long Term Projects Steering Committee
10/4/2018 Email Finance
10/4/2018 Phone Internal Lab Support 1
10/4/2018 Email CPT Codes 3
10/4/2018 Email Insurance ~ 1
10/4/2018 Email CPT Codes = 2

Finance
Genetic Testin:

Internal Lab Support
Miscellaneous

Reference Labs

Test Logistics 2

* Within a particular role, content was recorded as a discrete
category to further characterize the activity

Role:
Genetic testing utilization review Content:
Support services (email, phone, EHR) CPT codes
Long-term projects Finance
Hospital initiatives Genetic testing
Clinic Insurance
Internal lab support
Miscellaneous
Reference labs
Content:

Test logistics
EMR utilization tool

Preauthorization project

Revenue cycle Content:

Cardiology Reimbursement
Database development
Internal website

Program development
Provider satisfaction survey
Utilization Experience
Whole Exome Sequencing

Time Time-On-
Start Finish (hh:mm) Task
8:30 9:45 01:15 75
10:00 11:00 01:00 60
11:00 11:20 00:20 20
11:20 13:00 01:40 100

Review of the TTS data showed that of total time,

73% was spent on LUM roles while 27% was spent

on clinical tasks yielding a total contribution of 2.2
FTE compared to the allotted 1.8 FTE.

LUM TIME SPENT PER ROLE (%)

21
28 B Genetic Testing Order Review

E Long-term Projects
.l 19

B Support Services
SUPPORT SERVICE REQUESTS: VOLUME BY MODALITY

[ Hospital Review
Genetic Testing Order Review Metrics
DATA FROM AUGUST 2018

13 orders reviewed daily (r. 3-27)
23 minutes spent per order (r. 5-59)

30 .
2% B Email
2% = =3 u Phone
20 ® EMR
15 I
10
6 3 5
‘1L I L. 5
. . 1 I
o Hzm Hm um . =
CPT Codes Finance Genetic Insurance Internallab Miscellaneous Reference  Test Logistcs
Testing Support Labs.

The LUM team received 385 requests for support services during fiscal year 2018,
the majority of which (85%) were by email.

ility of Findings

Benefits of a TTS Barriers to a TTS

Time-on-task data can help manage Time investment required up front

expectations for responsibilities for design, user training, and
maintenance

Real-time data can be generated Use may be challenging when

and tailored to needs as they arise  burden of work is already high

Volume tracking can be

incorporated in records

Consistency among users critical for
data utility

Time-on-task data has been used for a variety of program operations
* Resource allocation
* Short-term leave planning
+ Diverted inquiries better suited for other departments
* Advocacy for additional genetic counselor support

While development and utilization of a TTS can be
challenging, data obtained can shed light on resource
allocation and needs which can ultimately increase
efficiencies and employee engagement
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ii " SAVE THE DATE
PLUGS® Midwest Regional Summit 2019

November 15™, 2019
Minneapolis, Minnesota

Presented in partnership with
ARUP Laboratories & HealthPartners

~AGENDA ~
o Lab Test Stewardship: Getting the Right o Lab-Pharmacy Collaboration — Benefits
Test AND Getting Paid of Multi-disciplinary Teamwork
Jane Dickerson — Seattle Children’s Hospital Danielle Kauffman — ARUP
o Be positive: Utility of Benchmarking in o Case Studies in Laboratory Stewardship

Laboratory Stewardship

Joe Rudolph — University of Minnesota

o “Systems” Stewardship: Adventures in care o Insurance Round Table with local payers
group and health plan stewardship, medical
coverage policy, and prior notification
Shellie Kieke — HealthPartners



PLUGS On the Road(ish)

Beftar health through
Inbaralory medicine.

AACC

Anaheim, California
August 4-8th

Los Angeles PLUGS member meet-up!

August 19t

The PLUGS team will be in LA and is looking
forward to meeting with members to discuss
stewardship wins, challenges and ideas. Contact
PLUGS @seattlechildrens.org if you would like to
participate.
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B GENETIC

B HEALTH
INFORMATION

B NETWORK

H SUMMIT

Nashville, TN
September 9-11th

ASCP2819

Phoenix, Arizona
September 11-13t

Glohal Genes:

Allies in Rare Disease

San Diego, California
September 18-20t"
Booth #108

% ’ Marshfield Clinic
Health System
Wisconsin Genetics Exchange

Marshfield, Wisconsin
September 20th

AMAE

CPT Editorial Panel Meeting
Seattle, Washington
September 26-28th

ASS5OCIATION

}. &/ CHILDREN'S
1 HOSPITAL
A

San Antonio, Texas
September 25-26t
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Choosing Wisely Implementation Committee

Join the new PLUGS committee!

The committee will be focused on implementation of Choosing Wisely with a focus
on non-genetic testing.

The goal of the committee will be to share tips on changing ordering behavior
around the recommendations and sharing times when the recommendations may
not apply to all populations so that appropriate exceptions can be made.

Email PLUGS@ Seattlechildrens.org if you're interested in participating!
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Next PLUGS Member Meeting

September 19th, 2019, 11am (PT)
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