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R4S Collaborative Project

« HRSA-funded project (2004-2012) aimed

Initially at laboratory quality improvement

of newborn screening by MS/MS

« Standardized collection and objective

peer comparison of screening data




Data Collected

Participant profile

Method, reagents, derivatization

Percentiles of normal population

Amino acids, acylcarnitines, ratios
Cutoff values

Confirmed positive cases

Amino acids, acylcarnitines, ratios

Performance metrics

Detection rate, FPR, PPV




Project in Numbers g

11-08-2011

True positive cases 12,594
True positive data points 754,891
Percentiles (sites) 29,291 (111)

Cutoff values (sites) 6,613 (122)



TP cases added/month
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Project Participation
11-07-11

Participating sites 144 .

Users with password \777 \222624
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Active Users (1/2009-10/2011)
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The R4S Website

Region4

MS/MS COLLABORATIVE PROJECT

i Home Data Submission Tools & Reports User Settings Documentation Site Admin Log Out

Welcome: Piero Rinaldo

CURRENT DATA POSTED BY YOUR NEWBORN SCREENING LABORATORY

Cutoff Values Normal Percentiles
True Positives Perfarmance Metrics
Last lpaate
COMPARE YOUR LABORATORY DATA WITH OTHER PARTICIPANTS
Cutoff Values Comparison Percentiles Comparison
Performance Metrics Comparison Disease Range lisease Range (MoM)
Analyte Comparison Profile Comparison
CUMULATIVE PROJECT DATA
Participant Profile Participant profile summary of all responses
re Car Tabular summary of all data (sorted by analyte type)
| Target Ran Display of evidence-based and actual cutoff distribution for one analyte
Plots by Condition Which anatytes are informative for a specific condition?
Plots by Marker Which conditions present with abnormal levels of a specific analyte?

INTERACTIVE POST-ANALYTICAL TOOLS

Scatter Plot Compare results of multipie cases to true positives of any condition

Post-Anahdical Tools NEW! Caiculate a condition-specific score for a case based on all clinically significant analytes and ratios
DOCUMENTATION

Procedures How to use the tools on this web site
RELATED SITES

ACM n Newborn screening act sheets and confirmatory algorithms

NCC website National coordinating center for the genetics and newborn screening regional coliaborative groups

Region r Il Exchange of blood spots for educational purposes to improve quality of newborn screening by MSMS

Assurance projec

http://www.region4genetics.org/



Website Utilization (11-07-11)

User logins

Page views (all)

Page views (P-A tools)
Average time on site (min)

Average page views/visit
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| essons Learned

« Team effort with different roles

* Need to earn the trust of strangers

* Drivers of discretionary effort

* Three constant needs



Diverse Profiles and Roles

Project champion (vision, passion, effort)

Super-users (with IT expertise)

Curators (content experts, ideally a team)
Primary contacts (read/write access)

Read-only access (end users doing

routine work, the more the better)



Diverse Profiles and Roles

Project champion (vision, passion, effort)

Super-users (with IT expertise)

Read-only access (end users doing

routine work, the more the better)



Why Should You Join R4S?

You should get a password iIf you ever asked

Assessment of abnormal

. IS it real??
results for rare conditions
Appreciation of critical values  how bad is 1t??

Awareness of additional  what else? am | getting
markers in difficult cases the whole picture?

Avoidance of unnecessary Is it OK to have so
repeat testing & referrals many false positives?

Analysis of sentinel events was it really “normal”?

Attending the training course is it worth the time?



How to Earn the Trust of Strangers

A project like R4S is ENTIRELY based on
collaboration and cooperation, which are driven
exclusively by discretionary effort

* You have to earn trust before you get buy in

* First step is to convince users that there is NO
hidden agenda behind the goals of the project

« Second step is to apply EQUALITY, at every level

« Third, the fear of judgment must be replaced by
the opportunity to be recognized for good work
(behavior modification)



Drivers of Discretionary Effort

* |[ncentives

* |[ncentives

* More incentives



Incentives
* Tools (anything that could make daily

work better, easier, more effective)
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Comparison tools

Project tools

Post-analytical tools

Documentation (how to use the #$.¥9&* tools)

‘‘‘‘‘‘‘‘

Teaching tools (case of the month)

; ‘UHUUUHUHHUU‘M




Normal

Population Disease

Ranges

Analyte or

R4S Tool Condition(s) | Participant(s) Cutoff Values Target Ranges

Ratio

All with disease

%iles

Range

Score card tlél(:;ggot;’lp range median Total number Cumulative (by| Cumulative | Cumulative (by Shown as
Y >99%ile of NP analyte) (by analyte) condition) values
user) )

Analyte Dne (selected by, ﬁgrlzﬂfjiaa‘:‘]e All shown All shown All shown | Cumulative (by Shown as
Comparison user) >ggg%i|e of NP individually (3) individually individually condition) visual range
All (groups Cumulative Cumulative
PIOt.b.y selected by One (selected by Not shown |range shown as| Not shown |range shown as| Notshown

Condition user)
user) MoM MoM
Any (by group All (by group
Plot by Pne (selected by selected by Not shown Cumulative Not shown selected by Not shown
Marker user) user) user)
Dne (selected by All with dlse_ase Cumulative (by| Cumulative | Cumulative (by Shown as
user) range median Not shown analyte) (by analyte) condition) visual range
>99%ile of NP y y analy 9
Cumulative Optional
Scatter (X-Y) giwo (selected byl Any (selected by Not shown |range shown as display Individual cases| Not shown
user) (1) user) area (selected by
user)
I:Tilscgabsi Dne (selected by]One (selected by]  All shown All shown All shown All shown Shown as
user) user) individually (3) | individually (3) |individually (3)] individually (3) | visual range

(1) Optional display (2) Exceptions to this (3) All anonymized

of individual case
selected by user

rule are allowed in
some cases

except participant
linked to user
(option to hide)




Incentives
Tools (anything that could make their

work better, easier, more effective)

Help always available (sharing samples,

second opinions, 2" tier tests)
Open channels of communication

Publications (equality rules)
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Clinical validation of cutoff target ranges in newborn
screening of metabolic disorders by tandem mass
spectrometry: A worldwide collaborative project
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Incentives
Tools (anything that could make their

work better, easier, more effective)

Help always available (sharing samples,
second opinions, 2"9 tier tests)

Open channels of communication

Publications (equality rules)

Training course (week long, 5 times
per year, no registration fee)



Training Courses




TRAINING PROGRAM IN NEWBORN SCREENING BY MS/MS

REGIONAL COLLABORATIVE PROJECT - PRIORITY 1

Biochemical Genetics Laboratory, Mayo Clinic College of Medicine - Rochester (MN), December 5-9, 2011

Personnel

Title

PARTICIPANTS

Dimitar Gavrilov, Dietrich Matern, Devin
Oglesbee, Kimiyo Raymond, Piero Rinaldo |BGL co-directors Name State (Reg) Name State (Reg)
Silvia Tortorelli Jennifer Hesemann (R4-MN) Angie Battochio (INT-CAN)
A. Studinski, C. Anderson, J.Hesemann|BGL Genetic Counselors Carlos Prada (R4-OH) Marie Therese Bertier (INT-CAN)
Tricia Hall, Hussain Askree|BGL fellows Laura Davis-Keppen (R5-SD) Cong Lu (INT-CHN)
Mark Magera|BGL development coordinator Hao Tang (R7-CA) Jiahua Zhang (INT-CHN)
Gregg Marquardt|Software Engineer Margherita Ruoppolo (INT-ITA) lole Maria DiGangi (INT-ITA)
David McHugh|Project coordinator
| | Practical _ Presentation | LEGEND | Flex time | Conferences |
TIME MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY TIME
R |4 o duction to d tier te Tuning & Calibration -
8:30 8:30
9:00 : Die (Mark Magera) 9.00
: REVIEW of results and ‘
2 R TN REVIEW of results | REVIEW of results R EpERTG 230
10:00 10:00
-~ : and REPORTING | and REPORTING | REVIEW of results and e
. < g REPORTING '
11:00 (including 11:00
DIS O DO -
11:30 : ! 2nd tier tests) 11:30
UL Break (lunch) Break (lunch) The Tool Builder il
120 Lunch in conference room Break (lunch) Az
13:00 . 13:00
0 z 0 Lunch in conference room
13:30 MN NBS conference call 13:30
0 DO PTo » » . D
14:00 P of pro 14:00
14:30 P O PHF . 20 0 ‘M E z DO 14:30
' FLEX TIME '
15:00 Sagion 4 . ~ d 0 15:00
15:30 Planning of FLEX time i 15:30
) ale )
16:00 3 aloi ) : . ; i ; REVIEW of results and 16:00
16:30 S : bt REPORTING 16:30
17:00 REVIEW of results and REVIEW of results and REVIEW of results and End of course 17:00
: REPORTING REPORTING ;
17:30 REPORTING REVIEW of results and . 17:30
REPORTING Group Dinner
FLEX TIME OPTIONS 2nd tier tests (CAH) 2nd tier tests (MMA, SUAC) MS/MS troubleshooting QC/QA process & procedures




REGIONAL COLLABORATIVE PROJECT - PRIORITY 1

TRAINING PROGRAM IN NEWBORN SCREENING BY MS/MS

Biochemical Genetics Laboratory, Mayo Clinic College of Medicine - Rochester (MN), December 5-9, 2011

Personnel | Title PARTICIPANTS
Dimitar Gavrilov, Dietrich Matern, Devin
Oglesbee, Kimiyo Raymond, Piero Rinaldo |BGL co-directors Name State (Reg) Name State (Reg)
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(
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(INT-ITA)

FLEX TIME OPTIONS

2nd tier tests (CAH)

2nd tier tests (MMA, SUAC)

MS/MS troubleshooting

QC/QA process & procedures
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Three Constant Needs

« Communication

— Keep users informed of what is being done

— Treasure any feedback they offer!

* Recruitment of new users

— Further growth is critically needed

* Monitoring of progress
— Dally!
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Project Products

* Tools and reports

Training course
Publications
» Sample exchange

» Other applications



Tools and Reports

articipant-specific tools

Normal

u
R4S Tool Analyl.e 4 Condition(s) | Participant(s) | Population |Cutoff Values Disease Target Ranges
Ratio Shiles Ranges

All (by group All with disease

Scbve card selected by Cumulative (by| Cumulative | Cumulative (by Shown as

range median

>99%ile of Np | TOMINUMBER | ™0 ite) | (byanalyte) | condition) values

user) (2

All with disease

]
Analyte One (selected b raiae rnadin All shown All shown All shown Cumulative (by Shown a8
r O J e C O O S Comparisan Yy >999Y..rle of NP individually (3) Indivi Y ind ¥ Ct ) visual range

All {groups Cumulative Cumulative
selected by Doe fas s ey Mot shown |range shown as| MNotshown |[range shown as| Mot shown

user) et MoM Mol

Plot by
Condition

1
Plotby JOne (selected b Any (by group All (by group

n
Marker user) selected by Mot shown Cumulative Not shown selected by Not shown
- user) user)

All with di ;. 5 5
Plotby [One (selected byl mngen_"::;ze ok sHioan Cumulative (by| Cumulative | Cumulative (by Shown as

Target Rangef user) >09%ile of NP analyte) (by analyte) condition) visual range

Optional
[}
Scatter (X-Y) [Two (selected by| Any (selected by Cumuatve display

L}
O C u I I l el l tatl O l I Plot user) (1) user) Not shown tangeas‘::.vn a8l celected by Individual cases| Mot shown
user)

I;?:::; One (selected by|One (selected by]  All shown All shown All shown All shown Shown as
Fanee user) user) individually (3} | individually (3) |individually (3)| individually (3} | visual range

—

{1) Optional display (2) Exceptions to this (3] ANl anonymized
of individual case nde are allowed in  except participant
salected by user 30Me Cases linked to user

Administrative tools
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Percentile Comparison Tool

MN 99%ile Values Per Analyle MH Peer Percentiles
Regiond View companison surmmary Values N 1kile  10%ile  25%ile  S0%ile  75%ile  90%ile  99%ile
G Val 143 L 1 L L nr 11 . -
MS/MS COLLABORATIVE PROJECT ol 207 || e
. " Met 57 |
MN 99%ile Comparison Tool Phe 100 || we - - -
POF Created On 11/8/2011 10:10 AM s: :3:] bt - -
cn g3 s .
Comparison Summary e 322 || m : -
The 99%ile Comparison Tool MN's 99%ile values to D ILEEEE om| 18 = =
& & Com) ison Tool compares L @ values ol H P
percentiles of peer anille values ﬂ..m'\:g MN99%ile value is Pro| 776 || "
the median of between the 1 = 10%ile cr 20 ™ o
Wiew detalled analyte comparisan peer 99%iles or the 90 = 99%ile Asa O 1| = y
of all peer 99%ile values. Ay 18 | m 72
MN has submitted 99%ile values — Anl 474 ||« -
q YELLOW indicates Ser 579 | 4
for 113 of the 128 project analytes. MN99%ile value is oy 576 | =
between the 10 = 25%ile The 79 | 4
or the 75 = 90%ile ValPhe 255 || = 282
f all 99%il lues. MalPho 3] =
Peer 99%ile Comparison e el fe values eihla 1;: :
The Pear 99%lls Comparison compares MN's 99% | 35 GREEN_ indicates MofTyr | 427 | _'- -
ile values to peer 99%ile percentiles. MN99%ile value is MolPhe 080 | =
between the MetTyr
Peer 99%il ntiles present th
distribution oleal‘\’:l‘:kip::wp;%ilovallm. 30 30 25%ile and 75%ile Metiile
of all peer 99%ile values. Mat/Cit
(View peer 23%ile percentles by analyte) Phe/Tyr
The chart to the right presents the distribution 25 23 GinCie
of MN's percentile rank per analyte Cac
withi 99%il ntiles ,
n peer e percentiles 20
The four ranges below present the distribution of 17 ASTHOMICIE
MN's percentile ranks about the median e
Far example, the 10 - 80%ils count represents the number 15 12 12 ArglPhe
of MN's 88%ile percentile ranks thal fall between the 10 Argial
and 90%ile (nen-nclusive of the 25 - 75%ile count),
10 9 Arglom
; g
5 4
13 MN values are within the 1 -89%ils
29 MN valuas are within the 10 =90%lla u < 1%ile 1-10%ile  10-25%ile  25-50%ile 50-TS%ile 75-00%ile 00-00%ile > 09%ile
B P F——
53 MN values are within the 25 = 75%ile

C4-OH + CIDE (U) [ a0 o . [ [ P )
C6-OHM) | 0.1 "
C5 D49 wm
€51 0.068 | ®
C5-OHD)| D38 || 7 2
C5-OH + CADC (U) | | | [ an aar [ L 14 [T
CEOE BA1 | M AT wes | | o ™
019 | w ar ||
ca1 028 | w .
022 w0

Ci0=2  0.056 = u uT
Clel| 048 || ] ]




MN Peer Percentiles
Values N 1%ile 10%ile  25%ile  50%ile  T75%ile  90%ile  99%ile

(50%ile normal population)

Co 21 101 15.40 12 20 29 30 35 cly

c2 24 a4 & .36 14.95 20 23 25 23 20

C3 | 1.90 102 1.02 1.26 1.53 1.72 1.93 2.20 2.80

c4 | 0.22 93 015 0.19 0.1 0.3 0.2f 0,34 046
(99%ile normal population)

Co 49 100 38 44 45 58 73 a3 ai

c2 53 a4 25 38 44 52 a7 fict O

C3| 4.95 101 2.0 254 4.0 4.74 g .34 .42 7.7z

c4| 0.72 a7 0.41 057 0.9 0.75 0.5 1.03 153




MN Feer Percentiles

Values N 1%ile 10%ile | 25%ile  50%ile  T5%ile | 90%ile  99%ile

(50%ile normal population)

Co 21 101 15.40 12 20 29 30 35 cly

c2 24 a4 & .36 14.95 20 23 25 23 20

C3 I 1.90 I 102 1.02 1.26 1.53 1.72 1.93 2.20 2,80

c4 | 0.22 93 015 0.19 0.1 0.3 0.2f 0,34 046
(99%ile normal population)

Co 49 100 38 44 45 58 73 a3 ai

c2 53 a4 25 38 44 52 a7 fict O

C3| 4.95 101 2.0 254 4.0 4.74 g .34 .42 7.7z

c4| 0.72 a7 0.41 057 0.69 0.75 0.5 1.03 153




MN Feer Percentiles

Values N 1%ile 10%ile | 25%ile  50%ile  T5%ile | 90%ile  99%ile
(50%ile normal population)
Co 21 101 15.40 12 20 29 30 35 cly
c2 24 a4 & .36 14.95 20 23 25 23 20
C3 | 1.90 102 1.02 1.26 1.53 1.72 1.93 2.20 2,80
c4 | 0.22 93 015 0.19 0.1 0.3 0.2f 0,34 046

(99%ile normal population)

Co 49 100 38 44 45 58 73 a3 ai

C2 53 a4 25 a8 44 52 57 G af

C3I 4.95 || 101 2 80 7 54 403 |4.?4 5 34 | 6 43 772

C4 | 0.72 a7 0.4 057 064 0.75 025 1,03 163




MN Peer Percentiles
Values M 1%ile 10%ile 25%ile 50%Ile T5%ile a0%ile 99%ile
(50%ile normal population)
Co 1 101 15.40 18 20 24 a0 a8 20
C2 24 a4 2 86 14.05 20 23 25 pi e
C3| 1.90 102 1.02 1.2f 1.52 1.72 1.03 2.20 280
c4 | 0.22 a3 016 0.19 0.21 0.23 0.2f 0.34 056
(99%ile normal population)
Co 49 100 38 44 45 58 73 a3 ai
C2 53 fd 25 a8 e 52 a7 ik A
C3| 4.95 101 2.0 254 4.0 4.74 g .34 .42 7.7z
cC4| 0.72 a7 0.4 057 0.5 0.75 085 1.0% 163
Cutoff values
Target -
Range Cutoffs | N 1%ile 10%ile 20%ile  99%Iile
COflow)| 750 - 1200 10.00 110 477 594 12.00 s
Ci 58 (ata 65 33 41 hg 114 130
C2{low)| 7.00 067 9.50 56 FEP 4.4z A .54 778 11 3 6E
C3Hlow) 0.50 29 0.ov .30 0.4z 0.55 0. A2
108 ‘ .00 5.00 540 A0 0.44
b2 b 0.4 0.7 0.54 1.10 1.40 1.86




50%ile (g

Feer Percentiles

1%ile 10%ile 25%Ile 50%Ile T5%Ile a90%ile 99%Ile
\al T0 a4 70 79 a1 102 121 147 172
Xle a0 104 7a a1 100 116 125 162 109
et 21 103 9.2 15.04 17 21 25 27 a2
Phe 53 104 3 41 47 a3 58 i 71
Tvr T3 106 4 58 70 20l a8 a7 109
99%ile ) ) F'vlz-__er F'erceleptiles ) ) )
N 1%ile 10%ile  25%ile  50%ile  T5%ile  90%ile  99%ile
Val | 143 93 141 157 183 217 251 04 447
Xle | 207 102 145 186 207 239 26if 7 435
Met 57 102 14 a0 36 42 a7 G5 TG
Phe | 100 102 a7 73 24 af 106 115 132
Tyr | 197 105 120 150 186 210 237 261 2
Target ) ) F'nle_er Fercgptiles ) ) )
Range Cutoffs | N 1%ile  10%ile  25%ile  50%ile  75%ile  90%ile  99%ile
Val| 217 220 250 100 153 140 213 250 200 250 45
Xle 239 284 250 114 164 220 240 287 2 400 405
Met{low) | 1024 - 1079 12.00 56 4.01 544 £.03 & B0 10.12 11.00 14,25
Met| 42 - 45 50 110 5 35 42 Af 70 &6 100
Phe =] a] 132 120 Gid a7 116 130 150 160 236
T_'hl'l' 210 229 300 104 130 183 2146 260 368 4400 599




!Met!

Analyte Comparison Tool
(Michigan)




Met i
(50%ile normal population)

Met| 25 103 5,21 15.04 17 71 |25 57 |

(99%ile normal population)

Met| ( 68 )| 102 19 30 ¥ 42 52 [ & 76 |
N
Cutoff values
Met|, 42 - a8 || 56 )| 10 25 3 44 56
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it l

Il g I’ . ,WIIIM I’(M | muwIHHHW M‘JJ ;

II[I' I




Project Products

Tools and reports

Training course
Publications

» Sample exchange

» Other applications




R4S Is a Biochemical Genetics Portal
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Other Applications

NEWBORN SCREENING 22 A
@KER®

COLLABORATIVE PROJECTS

Welcome to the Newborn Screening Domain

g @ MS/MS
5 Amino Acids & Acylcamitines by MS/MS
g CAH

Congenital Adrenal Hyperplasia

MS/MS [2]

Acylcarnitines by MS/MS [2nd Sample]

Amino Acids

@ LSD

S Lysosomal Storage Disorders




Activity Report (11-04-11)
WSS . el ©

SCID LSD FRDA ALD WD FAO

MS/MS CAH BIOT

US sites 48 13 19 9 9 8 1 2 1 2
Int. sites 96 5 15 0 1 4 0 0 0 0
Countries 49 4 3 0 1 4 0 0 0 0
Users 775 42 60 22 42 49 9 15 6 15
TP cases 12,581 57 223 6 29 496 217 50 0 130
TP results 754034 458 828 261 273 2046 681 400 0 12199
Percentiles 25291 63 25 375 100 190 15 40 5 470
contributors 111 2 24 1 4 3 1 1 1 1
Cutoffs 6613 14 7 128 4 19 2 8 1 191
contributors 122 3 5 2 4 4 1 1 1 1




Outline
* Impact of R4S project

— Utilization
— Lessons learned

* Products

* Future applications

NEWBORN SCREENING T T |
OEs® e

COLLABORATIVE PROJECTS




Post-Analytical Tools

* The rationale to develop post-analytical tools
comes from the observation that the
diagnosis of most conditions is based on

multiple markers, and ratios

« A parallel rather than sequential evaluation

could be beneficial toward the achievement

of better sensitivity and specificity
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! Hormal Parcentile Modian

VLCAD

| Plot by Condition
|‘|
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Clinical significance iIs reached when the

“| median of the disease range is above the

99%ile of the normal population (high

markers) or below the 1%ile (low markers)




VLCAD

L Plot by Condition
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The degree of overlap between normal population
and disease range is the foundation of a novel
method to interpret quantitative results in a way
that is unique to each condition and therefore not
dependent on fixed analyte cutoff values
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Post-Analytical Tools

One Condition

— These tools generate a score and suggest interpretation guidelines for
a specific condition (answer: Yes or No)

Two Conditions

— These tools generate a score and suggest interpretation guidelines for
a specific condition, and a direct comparison with a second related
condition (answer: condition A or condition B)

Dual Scatter Plot

— These tools show the distribution of score pairs for the same case
calculated with two of the tools (two conditions) above. The plot
provides a visual report of likelihood to be one or the other condition

Multiple Conditions

— These tools generate a score and suggest interpretation guidelines for
a specific condition, and a direct comparison with other conditions



One Condition Tool

MS/MS COLLABORATIVE PROJECT

Post-Analytical Tool
CACTICPT-Il 002 2011-04-16 [Single]

Printed On: 4/20/2011 4:03 PM Participant: Mirmesola
416/2011 11:12 AM
T | —— — Printed On: 4/20/2011 4:03 PM Participant: Minnesota
s [t 2% w0 b 0m am [ Tool Last Modified: 4/16/2011 11:12 AM  Printed By: Piero Rinaldo
COf{CIBHCIE) 306 B3I% 780 Am Am Lw 12
a os7 HAR 436 M 306 0.4 300
a ':,'. ":,.._ ':".. '?. ':, '::. ::' Normal Percentile & CACT/CPT-II Disease Range Overlap Values
e Sl 1%le  Selle  1%le  S0%le Vit
(=1 LX) 33% L) .13 762 1447 00
cae e nan A e Analyte Normal Overlap Disease Range Case
(=" 1M 130% s 109 15 130 200
as 248 % w s w as 308 1%ile %ile 99%ile 95%ile 90%ile  50%ile Values
[=F3 oz 158 % on oxn oM .80 o5
cisan o ;o w e om e o c3/C16 0.24 12.4 % 0.60 0.41 0.33 0.04 0.33
Q1810 o 6% L oo 0m o.09 L 30
= -0k vy C0/(C16+C18) 3.06 13.3% 7.80 4.87 431 1.07 1.82
= o] 0.57 44.4 % 4.36 3.44 3.06 0.46 3.00
_ 10000 0 99%ile Yile 1%ile 5%ile  10%ile  50%ile Values
H .
§ e ,' ? &\ \_p;| ry Q 51.25 96.6 % 0.84 1.40 2.62 11.80 15.00
g5 o ! |
L I 'Sl " . |1 | ' ‘r‘ 99%sile Yoile 1%ile  5%ile  10%ile  50%ile Values
a2
- L o 16 6.01 3.3% 4.52 7.13 7.62 14.47 9.00
RPN F e F g c14 0.50 8.2% 0.25 0.37 0.59 1.32 1.00
& [
o (C16+C18:1)/C2 0.35 11.0 % 0.17 0.24 0.31 1.84 0.80
Nemal Percntis (e o o ® o Ve ci8 1.74 13.0 % 0.87 1.09 1.53 3.30 2.00
c18:1 2.48 14.5 % 0.85 1.99 2.27 4.45 3.00
Casa Score Il Scare Camparison Plot
50 c12 0.37 15.8 % 0.11 0.21 0.24 0.80 0.50
a0 e C16-OH 0.08 30.0 % 0.03 0.03 0.04 0.15 0.10
350 C18:1-OH 0.07 326 % 0.00 0.01 0.03 0.09 0.10
14 % o NP - DR Overlap
= =
30 200 —
150 f——
100
This tosl has bees validated asly for —
St o s —
‘sceees far okder patients. ——
Scera s -~ 80
‘Condition s most llkely CACT/CPT-IL. CACTCPT-I
Scers s -~ 25 and < 60
Cunsitien s ikely CACTACPT-IL
e —




One Condition Tool

2 Region4

MS/MS COLLABORATIVE PROJECT

Post-Analytical Tool
CACTICPT-ll 002 2011-04-16 [Single]

Printed On: 420/2011 4:08 PM Participant: Minnescta
4162011 11:12 AM
Anabyts Mol Overlap Dissase Range Come
ele Nlle Pale  O5%le  DOlle  S0%ale
[=i=l3 oM 124% 0s0 oA 03 o :;.
‘COACIE+CIE) 106 13% 780 a7 a3 L@ 18
® o e [eaeee— vae Normal Percentile & CACT/CPT-II Disease Range Overlap Plot
(=3 51.25 66N s 10 .8 1180 15.00
Pl Nlle el Sl %le  S0%le Vakiss
= = il e i 100.00;
(CIG+TIRIWT 035 Ho% o oM o 184 .82 — l
(=" 1M 130% s 109 15 130 20 “
cet 248 5% 0ss 19 o) 445 0 E |
oz [ 158% o am o w0 s s 10.00-
= Lz lm|lees oy o z m ¢ @
| £2 i) =
- 1.00
T e P A T/ Dt 6 2 ! 4
_ 1000 %. ’
E 10,00 _._| L AL—M . | 1 I}]u 7S = 0.10-
=z s ’ : <
e ‘04“97.?7 jﬁ 2 |
£ ov ru r 0.01H-— = = = = = =
Tl : = & o © A & & 8
& g{;& C A R 0“5 & %’_\ O
o o o i 0,\ o.\
& 5?5 ()\\‘ 'b‘
Mormal Parcentilas Dmﬁlm;‘”e g:fm;ﬁz’:ﬂi’ + Case Values O \S)\
_— . "
: Disease Range Disease Range
| Case Score | | Normal Percentiles =3 9 g

50

Scorest 350

14% | =
=

30 200

150

100

This toel has been validated only for

Scara Comparison Plot

‘meanatal (<10 days) bload spots. Use
of this tool Is ot b calculate
‘scoeess far older patients.
Scers ls >« 80

A

‘Condition s most llkely CACT/CPT-IL.

CACTCRT-I

Seorls = 25 and < 60
‘Conditien Is iely CACTICPT-IL

(informative)

(not informative)

% Case Values

Scors ls < 25
Profile b not infermative.




One Condition Tool

MS/MS COLLABORATIVE PROJECT

Post-Analytical Tool
CACTICPT-ll 002 2011-04-16 [Single]

Printed On: 4/20/2011 4:03 PM Participant: Mineesota
4/16/2011 11:12 AM
] Overlap Dissise Range e
1e e e U5l DIl SOl Vakiss
s L] A% w0 G 0l am [t]
COACIE+CIHE) 306 B3% 7A@ am 1w 1|2
a s Hawm LEC I T T £
e e Tle  Whle  1le Sl Vakiss
a 5125 65% w4 1w @ um 150
e e Tle  Whle  1le Sl Vakiss
=3 &0 33% 48 .13 8 a7 800
o [t s2% ws oW 0w 12 fr
[leTR wis no% W M om 14 [
o 1 Bo% w1 1w 3w 20
i 248 "s% ws 1w 2w s £
oz [t 58% o em oM em s
cis-an o I s om oe eas [
cman ww 2E® we  om 0@ am [
W - 08 Oveslap

E 10,00 . ! : ! ' ! L
s Ql ? ¢ |’ | ¢ e|®
g'ﬁ 1.00 | * _Iﬂ I ?
2= *
£ 0.10 r
= .
= |
o s i o 2 & 5 a2 ~ 1 o
B o o = Nl o3
& o & ,g“‘"{{— & .-J‘""ja
o &
Diseasa Range Disease Ranga
Mormal Percentilas :'tinlormalima] I:I{"UI infoemative) #* Case Values
—
[ Casn Scara

50

S 350
14 % 0
=
30 200

150

100

This toel has been validated only for

i

A

‘meanatal (<10 days) bload spots. Use
of this tool Is ot b calculate
‘scoeess far older patients.
Scers ls >« 80

‘Condition s most llkely CACT/CPT-IL. CACTICPT-I

Seorls = 25 and < 60
s eely CACTICPT-IL

Conditien.
Scors ls < 25
Profile b not infermative.

[ Case Score ] [ Score Comparison Plot
50
400+
%ile Rank of all CACT/CPT-II
Scores: 350-
14% | =
| Count of cACT/CPT-Tr Scores || || 2% — —
3 0 200 ——
150+
Score Interpretation Guidelines
100-
This tool has been validated only for
neonatal (<10 days) blood spots. Use 50
of this tool is not advised to calculate
scores for older patients.
P
Score is >= 60 0 -
Condition is most likely CACT/CPT-IL| CACT/CPT-lI
Score is >= 25 and < 60

Condition is likely CACT/CPT-IL

Scoreis < 25
Profile is not informative.

AN*TE
cUtoYf
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cutoff




R4S administrative
BUILDER functions

g ONE ONE
Laboratory Condition | =——— S
Information ‘,1 Tool core
2
System (LIS) O, (Y or N)
e XX
>,
SK TWO
‘§.‘ 7 Conditions
)< Scores
A&B
0“ ...'.A DUAL / ( )
A Scatter
*, Plot NO data
2
., < transfer
2
2
‘4 MULTIPLE MULTIPLE

Conditions | === |  Scores
Tool (A& B & C)




Laboratory

Information
System (LIS)

Tool
BUILDER

NP
%iles

‘ ONE ALL }\ THREE
Tool L

Batc h - Condition Scores
— RUNNER Tool OWN ’ (Y or N)

] ALL
oy ¢,1‘ VA

TWO OWN
* Conditions

A

Tool
S
Case o0L Vi > A o1 B)

DUAL
Scatter

AUTOMATED Plot
= DATA vi

TRANSFER [MvocmipLe

1] Score
Cijl_Ocl)lz)'IO”S — (A or B or C)




What i1s the Tool Runner?

 The tool runner is a process to upload to
the website whole batches of raw data
after conversion to .csv files

* The tool calculates automatically every
possible score (or a chosen subset) for
each case in a batch (i.e., a 96 well plate)

* [t generate a report of all instances with a
score greater than 0%ille rank



Tool Runner Report

a LCHADYTFP 005 2011-08-31 [Single-Derivatized] Condition is possibly LCHADSTRP. (Score of 11 == 10 AND = 200

Case ID LIl Conditions Toal

a LCHADYTFP 005 2011-08-31 [Single-Derivatized] Condition is possibly LCHADSTRP, (Score of 11 == 10 AND < 200

1 LCHADYTFP 005 2011-08-31 [Single-Derivatized] Condition is possibly LCHADSTRP, (Score of 12 == 10 AND < 200
=} CACT/CPT-II 003 2011-08-23 [Single] Condition is likely CACTACPT-II. {Score of 37 == 25 AND < 60)

Case ID: 69 LI conditions Tool

Condition is possibly HCY, Consider performing 2nd tier test for homocysteine, If negative, rule out hyper-
methioninemia, {Score of 24 == 10 AND < 50%

1 H-PHE 003 2011-04-15 [Single] Condition is possibly H-PHE. Consider excluding TPN. (Score of 33 == 20 AND < 500

2 HZY 003 2011-10-26 [Single]

Case IID: 84

Percentile

LIl Conditions Tool

Consider performing 2nd tier test for homocysteine. If negative, condition is likely MET. {Score of 13 == 10 AND <
)]

In this plate, only 5 cases (27,31,37,69,84)
had one or more scores above the threshold
of clinical significance which iIs set for each
condition separately

1 MET 003 2011-10-26 [Single]




What is the All Conditions Tool?

« The All Conditions tool i1s similar to the

tool runner but it processes one case at

the time (either uploaded as .csv file or

entered manually) and provides a visual,

not tabular output of the results

* The tool calculates automatically every
possible score (if all required data are

available) for that case
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User Customization of Tools

Tool R4S administrative [t Tool Tool

HP
s

iless
ONE
Laboratory = condition ONE —r ONE THREE
Information ‘.' Tool Score m9 RUNNER Condition Scores
System (LIS) & ~ (Y orN) | 2 | ool (Y or N)
A - ALL

1 Q .:0.‘ TWO g.egﬁ}érglzr ¢ T T‘#TQ co(:::lnv

N Conditions o

ST | oo | N [Two Y . ool
* Score
> Scores Case > OND
LT SUAL / (A &B) 00 W / (A or B)
%, ‘| scatter s'f:";ft';,
. Plot NO data Plot
%, - transfer ngﬂ.’?‘JED m
L 3
'11 MULTIPLE MULTIPLE TRANSFER |runimrLE
L y Score
Conditions ﬁ- Scores Conditions —P- {A orB or c}
Tool (A &B &C) Tool




The NEW One Condition Tool

Upload ¥alues By Loinc

Choose File

Normal Percentiles
Cumulative S
Minnesota

High Markers

C16-0H

C18:1-0H
C14:1

C16:1-0H

Calculate

Cumulative Normal Percentile 8 LCHAD /TFP Disease Range Overlap Values

Analyte

C16
18
2

C16-0H
C1a0HC15
Z18-0H
C18-0H/C18
C158:1-0H
C14:1
C1:1C2
C14:1fC16
C16:1-0H

Mormal

99%ile
£.08
1.74
al1.70

99%;,ile
0.03
0.03
0.0a
011
0.07
0.35
0.0z
013
0.1z

Overlap

%aile
92,5 %
04,5 %
09,5 %

25ile
0.0 %
0.0 %
2.2 %
3.7 %
3.8 %
23.1 %
23.4 %
24.9 %
26,1 %

1%ile
0,90
0.18
2.70

1%sile
0.13
0.05
0.05
0.05
0.03
0.02
0.00
0.04
0.04

Disease Range
5%ile 10%aile

1.23 1.63
0.45 0.53
4,30 6.62
S%ile 10%aile
0.19 0.27
0.05 0.10
0.09 0.1z
0.1z 0.16
0.09 0.14
0.14 0.20
0.01 0.01
0.05 0.o07
0.07 0.09

S0%ile
341
0.95

12,95
50%ile
0.73
0.26
0.57
0.67
0.54
0.6z
0.04
0.19
0.18

MP - DR Owerlap

Case

Values

Values




Case Score Score Comparison Plot

12 13 8 350

all rited States Minnesoka

o5ile Rank of all LCHAD, TFP 300+

SCores:

1 %4 0 %o 0 %o 2504

all rited States Minnesoka

|

Count of LCHAD, TFP Scores 2004

73 38 5 .

all rited States Minnesoka

Score Interpretation Guidelines 1004

This toal has been validated only For
neonatal [ =10 days] blood spots, Use 501
of this toal is not advised to calculate
scores Far alder patients,

 (RRIRIIRN LNl | lin N RL

& HE R

Score is >= 40

L

Condition is most likely LCHADTFP, ' :
i LCHAD/TFP LCHAD/TFP LCHAD/TFP
Score is == 20 and < 40

Condition is likely LCHAD,/TFP, (A1) (United States) (Minnesota)

Score is == 10 and < 20

Condition is possibly LCHADTFP,

Scoreis < 10
Praofile is not informative,

ASE COUNTRY OWN

(USA)




Normal Percentiles Normal Percentiles

Cumulative ¢ Cumulative =

Minnesota e« Minnesota o

| Case Score | | Score Comparison Plot | | Case Score | | Score Comparison Plot
12 13 8 350 T T T 2 6 1 350
Al United States Minmesata all United States Minnesota
2%ile Rank of all LCHAD/ TFP 300 I 25ile Rank of all LCHAD, TFP 300
Scores: —— Scores:
19 0% 0% 250 — 0% 0% 0% 250 = e
All United States Mirnesota all United States Minnesata = -_.
| Count of LCHAD/TFP Scores || || 200 - | Count of LCHAD/TFP Scores || || 200 = i
all United States Minnesota e all United States Minresoka _ ——
——
| Score Interpretation Guidelines | 100 | Score Interpretation Guidelines | 100 — ——]
— —
This tool has been walidated only for This teol has been walidated only For ;’; T
rieonatal [ =10 days) blaod spats, Use 50 necnatal (=10 days) blood spots. Use 50 = —
of this tool is nat advised to calculate of this tool is not advised to calculate
scores for older patients, T scores for alder patients,
Score is == 40 “ Score is >= 40 -
Condition is most likely LCHAD/TFR. 0 ’ Condition iz most likely LCHAD/TFR, 0 F -~
Score is 5= 20 and < 40 LCHADITFP LCHAD/TFP LCHADITFP Score is = 20 and < 40 LCHADITFP LCHADITFP LCHAD/TFP
Condition is likely LCHAD/TFP, (Al (United States) (Minnesota) Condition is likely LCHAD/TFR. (Al (United States) (Minnesota)
Score is == 10 and < 20 Score is = 10 and < 20
Caondition is possibly LCHADTFP, Condition is possibly LCHAD TFP,
Scoreis < 10 Scoreis << 10
Profilz iz mot informative., Profile is nat informative,

The new tools can be customized to calculate
scores based on OWN %iles and OWN cases
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Conclusions

Please join R4S. To get a password
send e-mail to rinaldo@mayo.edu

Analyte cutoff values could be replaced
by score interpretation guidelines for a
specific condition

e  The tools are in constant development,
E . i with your help (and more data) they
could get much better of what they are

e © 1NE new tools allow automated data
submission, score customization, and
—-mm discretionary modifications of the tools




Thank You for Your Attention

2011 NEWBORN SCREENING
AND GENETIC TESTING SYMPOSIUM

Fair Winds for the Future

NEWBORN SCREENING

COLLABORATIVE PROJECTS




