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Overview |ERNDIM , |

QUALITY ASSURANCE IN LABORATORY TESTING FOR IEM

e Short explanation of the scheme
 Review of last years samples
e Discussion - questions, concerns, suggestions

 This is a workshop so please feel free to interupt, ask
guestions and participate

www.erndim.org
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QUALITY ASSURANCE IN LABORATORY TESTING FOR IEM

e Startedin 2014

 The purpose was to set up an EQA scheme so labs measuring CSF
Homovanillic acid, 5-hydroxyindole acetic acid, 3-methyl dopa and
5-hydroxytryptophan could compare their results against other
labs. This helps for accreditation purposes but also give greater
confidence in results given to patients.

* Interpretation of metabolite patterns was added as considered as
important as quantitation

e Currently ~30 labs participating - a mix of HPLC-ECD and LC-MS
methods

e Simon Heales and | are scientific advisors
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QUALITY ASSURANCE IN LABORATORY TESTING FOR IEM

8 lyophilised samples a year - 4 samples in duplicate
e Samples a mix of pooled CSF and artificial

e Samples prepared in London and lyophilised in the
Netherlands

Tested for stability before sending to participants

www.erndim.org
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QUALITY ASSURANCE IN LABORATORY TESTING FOR IEM

e Scoring based on 4 criteria - accuracy, precision,
linearity and recovery for each metabolite

e Scoring done automatically by website
e Scores outside 3 SDs are flagged, as are no results

e A score of >25 (25% of results flagged) will get a
warning letter

e More details on the ERNDIM website and in Cas’s talk
tomorrow



Scoring example

IERNDTM # ERNDIMQA - ANNUAL REPORT

# Quant.org.acids 2014
ERND332 - DMC University L sboretories - Biochemical Genetica Laboratory

Methodser:  GCMS

Lccuracy Pracislon Linearity Racoval Diata All Labs
{mean) (CV% duplicates) i} (%added onalyte)

Yoan lwb Alllzbs Yo lab o Alllabw  Yieoldh Alllals Yowr lab o ARl n Medenaby GV
20H6G | w 122 32.0% 200% 0.077 033 5% % T 35.6%
3 eyl | we 04 23.5% 50% 051 0.335 17% 101% ™ 23.6%
30113 methylghrariz azid m ) R M7% R Q.31 R T 65 62.4%
3OH-ksobulyric acd B <~ B >~ B o I 53 I7.0%
3-01 Hsovaleric acid m 701 m 2% ™ 034 m 12% 73 55.5%
4-OH-Butync acd FR 728 FR 212% F3 0.932 FRt 0% 63 56.7%
Adipc zcid | wr 178 6% 12E% 0.050 0.333 254 101% a5 26.4%
Crzatinine 3253 2.4% 0.000 0% 67 5.25%
DL Glycenc acd R 78 FR % FR 0385 FR 3% 64 4700
Hﬁ'{ maloric azd OHFH a0 LHEH 1% OHFH ugd2 UHFH % L SE.3%
| e e | wp 300 13.5% 145% 081 0331 75% 100% 78 28.5%
Glutadic acid MNP 112 430 A% - [IRTEEY B 1% Ll] 11.8%
Glyzalic add - 1 - 10E% _ o33 _ 9% 38.0%
\’ AN ] WP o it pa iy ouay u9sd 111% 100% B4 3%
Keto-glutaric acid 1€ 4% oz 103% T3 20.1%
IMalic acid 117 19 % naas A% 53 T 4%
ins A 3 % 1 4% nass n3s 5% 1n*% g 27 R
FR 157 FR 7% FR naa? FR A?% 56 <fi 1%
353 222 61.6% 30% 0.87E 0.33 108% a5% 73 2%
| wr 54 15.2% 94% 0.587 0.357 % 101% 83 35.5%
B - 11.5% BI% 0882 wsz [ o 04 JzA%
| " | e 16 17.0% ME5% 0.572 0337 540 05% 57 40.0%
\fani Iacﬁc. .:c.i.:-im 15 94% 0375 0% 1] 12.0%
Cverall 260 o7 23.0% 04% 0044 0342 83% 0% 71 I

[ERNDIM |

QUALITY ASSURANCE IN LABORATORY TESTING FOR IEM

Calculation Score

Total Number Relevant Boxes

-23 Analytes

-4 analytes no results (empty boxes)
-5 analytes Few Results (FR)
Relevant Analytes: 23 — (4+5) = 14
Relevant Boxes: 14 X 4 = 56

Total Number (weighed) Flags

4 Yellow boxes =4/4 =1
8 Purple boxes =8/4 =2
8 Amber boxes = 8/1 =8
3 Red boxes =3/1=3
Total weighed flags: 1+2+8+3 =14

Score =

Total number flags

Total number boxes

= 14 x 100% = 25
56

www.erndim.org
MP - missing pair; OR - outlying result; ORFR - outlying/few results; FR - few results (<6/8); Red flag - poor performance



This year’s samples I

QUALITY ASSURANCE IN LABORATORY TESTING FOR IEM

3 or 4 year old
Normal ratio and metabolites
within reference ranges

Integration results

Peak name Rt. Area Height Calib. Curve Results

S-HIAA 1037 144945 9226 5-HIAM AE 181.73
IMD 1Mmn 132.99 §.49 IMDAE 3057
SHTP 1361 5657 267 SHTP AE T22
HVA 1534 245366 11140 HVAAE ATEST

409268 21281 695.50
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Samples 2 and 5 N ERNDIM

QUALITY ASSURANCE IN LABORATORY TESTING FOR IEM

(JT) Fie v Pemissions » Signatwres = i mm B~ e sl @

Integration results

# Peakname Rt  Area  Height Calib.Curve Results

1 S5HIAA 1031 76320 5446 5-HIAAAE  95.69 5 or 7 year OId

2  3MD 11.81 4066.88 246.31 3MD AE 034.94 ] H

3 SHTP 1368 1417.95  73.64 5HTP AE 181.03 Normal ratio but elevated
4 HVA 15.40 935.70 48.47 HVA AE 181.51

sum 7183.74  422.80 1303.47 3'methYI dopa and

5-hydroxtryptophan
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Samples 3 and 7
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Integration results

* Peakname  RL Area Helght Callb. Curve
1 E-HIAA 10.31 71260 51.77 S-HIAAAE £9.34
2 IMD 11.76 G5.73 3.37 VD AC 1542
3 SHTP 13.66 4892 1.84 SHTP AE 6.24
4  HVA 1539 127195 54.39 HVA AE 246.7T4
sum 209924 12148 157.45
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5 or 7 year old

Normal ratio

All metabolites within reference
ranges



Samples 3 and 7 N ERND]M

QUALITY ASSURANCE IN LABORATORY TESTING FOR IEM

Tt
| B RS L T Camment

|= ® o] | BB &t B eS| s wf]e
sl

L
Yor Med n IScom 10% 0% 3%  A0% 0% 0% @ I0% B0 | BO% | 100%
Ere Vow | Med | 0 Zuwe | 1% | 208 | 20% | 8% H)% | BOW TON | EON 90N | 1D Lk A
w A e
: Lots | 3matnyl dopa (3D} LRE]
Fraihyd dopa LT Mmoo S-Ob-Indolacetic acxd [5-1444) ekl
?c.r--m-.ua,;:d(.-"”. H_. il £.0H. Tryplophan (5-HTTP| 500 | 19
5 Tryctopnan 15 HTTRY 400 }3 Homoaniee acd (HVAI 23 |7
HIMIVEISE 0zH 1A e HVASHIAA rathe m | a
At rrin IEIE]
= Soom Cumutatiee Soom
Some | 10 M - 1% ran
- = < i0% s -0 [ 0% - 50 % tan
s D0% b e WH ] ey e e Hah
swn (0 s o
Yeuir Seare
. Mean Seona af Labs £
wr Fracuency e
w
1
' AL
| 5 - w . v v . '
b = T T T . i ) . H ' H s 4
. ik : ® fYourRemft ® CorectResut
L
Codi  Cescripdon scm Cos Gl ) Scon
it S : ' w0 clrious disorer of dOpaIne oF sevorin metabobem 1

A paARArt weh  plin drsarier e et &% 2
A paant sl ng Lo, porssibly mankivg i nderlying delie <1
Apaiant wth 3 gl dsordad o o Seatant -

A DI WIN 3 7S TIMEOTE ST 1

A prtent with & praris diaossal on Teament a

3 A patert taking L-dopa, possiiy maskng an undertyng defect <1
4 A patent Wit 3 plerin disarder net on freament 1
5 A Gapsent Wi & 05T Fanaporter delect 1

The following comment was added :

S

www.erndim.org



Samples 4 and 6 N ERND]M

QUALITY ASSURANCE IN LABORATORY TESTING FOR IEM

“a SAMIPLE 4207 me- WP Viewe [ |
(0} e v Pemssons v Sgnitues = o v |Fird R

3 or 4 year old

Integration results

# Peak name RL. Area Height Calib, Curve  Results N O r m a I ra t i O
1 S-HIAA 1031 1109.64  79.03 S-HIAA AE 139.12
2  IMD 11.81 243535 14810 3MDAE 550.86
3 BHTP 13.69 71.83 369 SHTP AE 9.95 Elevated 3_methy| dopa
4  HVA 15,40 2206.69 11422 HVAAE 428.49
| SUM 5831.80 34504 1137.43
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Overview of performance
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e Results for 5HIAA, HVA and ratio generally good with CVs of ~10% between labs
e Much greater variation for 3-methyl dopa and 5-hydroxytryptophan - >30%
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Possible reasons for poor performance JJ E RN D |M
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Random mistakes
e Reconstitution - too much, too little, not long enough
e Wrong sample analysed

Systematic

e Poor control of assay - standards, QC or voltamagram problems
e Mis-identification of metabolites - variation in pH can shift peaks
e Co-elution of peaks

www.erndim.org



Voltammagram |ERN DIM
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Very important to check voltammagram and peak areas regularly. 3-methyl
dopa hardest to oxidise so changes to voltammagram most likely to affect
3-methyl dopa first. This may explgvunwgpr%ﬂ;%pgvariation for 3-methyl dopa.



Mis-identification |ERN Diw
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Integration results
Integration results
# Peak name Rt Area Height Calib. Curve Results
* Peak name RL Area Helght Callb. Curve Results 1 E-HIAA 10.31 763.20 54 48 S-HIAA AE 05.60
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3 SHTP 13.66 4880 1.84 5HTF AE 6.24 4 HWa 1540  B35.70 4847 HVA AE 181.51
4  HVA 1539 127195 54.39 HVA AE 246.7T4
SUM 718374 42289 1308317
SUM 200924 12148 157.45
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Other peaks in CSF could be * 3MD and SHTP if pH increased
mis-identified >
3MD and 5HTP if pH lowered
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Any suggestions? |ERN Diw
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e Suggestions, complaints, improvements, discussion
e Possible changes to the scheme - greater emphasis on
interpretation?

www.erndim.org



