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Agenda

1) Welcome

2) Modifications, acceptance of the agenda

3) Comments or feedback by participants on annual report 2024

4) DPT scheme: organisation, scoring

5) Discussion of the 2025 samples

6) Planning and organisation of DPT-NL 2026

7) Any other business



DPT NL scheme organisation (1)

Tests required

• Minimal panel for DPT:

Dip stick, amino acids, organic acids, purines-pyrimidines

oligosaccharides and quantitative GAG

• DPT-NL additionally recommends to perform: GAG subtyping, 

sialic acid, creatine-guanidinoacetate, bile acids, sugars-polyols

• Use of cluster labs is allowed, but must be routine clinical practice

and must be declared with result submission



DPT NL scheme organisation (2)

CSCQ

Sample dispatch

Website reporting
- Provide quantitative data as much as possible

- Enter the key metabolites + interpretation in the tables, also if only qualitative/normal

- Please do not enter results or recommendations in “Comments” windows

- Recommendations for further investigations are scored with interpretation

- Advice for treatment is appreciated, but not scored

Interim reports, including scoring

Annual report

Sample contribution:

• 2025: 2/6 samples donated by participants

• 200-300 mL

• 20% discount DPT scheme next scheme year

• please contact scientific advisor



Patient A (common sample)

Clinical info:  15-year-old boy. Dysmorphic features, scoliosis, 

size -1.5 SD, normal intellectual development. Under treatment.

Diagnosis: Mucopolysaccharidosis type VI (OMIM 253200)

Common DPT sample provided by DPT-F

Participants: 18 (DPT NL)

Reports: 18

Correct diagnosis: 16 (MPS VI); 18 (MPS)

Proficiency: 96%

Results discussed by C. Vianey-Saban (Friday morning)



Patient B

Clinical info: Presented at age 1 y with vomiting and lethargy. Current age is 38 y.

Diagnosis: Beta-ketothiolase deficiency (OMIM 203750)

Sample provided by Erasmus MC Rotterdam

Diagnosis confirmed by two mutations in the ACAT1 gene

Participants: 18

Reports: 18

Correct diagnosis: 17

Proficiency: 92%

Previous survey (different sample): 2007-L; 19/19 correct diagnoses



Patient B; tests

Clinical info: Presented at age 1 y with vomiting and lethargy. 

Current age is 38 y.

Creatinine median value 4.3 mmol/L

→ Decompensation/intoxication

Organic acids, amino acids, purines-pyrimidines



2-Me-3-OH-butyric acid Tiglylglycine

Median  663  366 

Ref values 11-27  <3.8 Poll-The et al Mol Genet Metab. (2004) 81:295-299

  <10  <5 (Rdam)

 

Patient B; organic acids

Tigly-2TMS

Tigly-1TMS

2Me-3OH-but



Patient B; OA and other investigations

Increased level of:

    nr of labs comment

Tiglylglycine   18

2-Me-3-OH-butyric acid  15

2-Me-acetoacetate  3  2 labs: normal

C5:1-carnitine   3  useful?



Patient B; tiglylglycine

Tiglylglycine? …

Check beta-ketothiolase def

 MHBD

 propionic acidemia

 Resp. chain defects?



Patient B; Interpretation

Diagnosis

Most likely Alternative Comment

beta-Ketothiolase def 14 3

MHBD def 3 9 2 labs: unlikely (symptoms) 

3MCC 1 - tigly identified as 3MCG?

MCT1 def 1 - (in addition to BKT)

Propionic aciduria - 1 different metabolite pattern



Beta-Ketothiolase def; biochemistry, clinical

Grünert and Sass, Orphanet Journal of Rare Diseases (2020) 15:106

• Acute metabolic

decompensation

• Infants/toddlers

• Seldom neonatally (3.4%)

• Mostly normal development 

(77%)

X

X



Patient B; organic acids

Tigly-2TMS

Tigly-1TMS

2Me-3OH-but



DPT 2024-B; MHBD deficiency, organic acids

2Me-3OH-but

Tigly-2TMS

Tigly-1TMS

How to differentiate MHBD and BKT

- Clinical symptoms

- Presence of 2-Me-Acetoacetate (not in DPT samples)

- 1 or 2 enantiomers of MHB

- Concentrations of metabolites?



Even during severe crises, C5-OH and C5:1 

were within normal ranges in their blood 

acylcarnitine profiles and trace amounts of 

tiglylglycine and small amounts of 2-

methyl-3-hydroxybutyrate were detected in 

their urinary organic acid profiles. 

Beta-Ketothiolase def; biochemistry, clinical



2 peaks of 2-Me-3-OH-butyric acid

S-2-methylacetoacetate            S-2-Me-R3-OH-butyrate

Tautomerization through ‘Enol’ form

R-2-methylacetoacetate            R-2-Me-R3-OH-butyrate

2Me-3OH-but



Patient B; recommendations

Further investigations:

Plasma/DBS acylcarnitine testing

Sequence analysis ACAT1 gene

Enzyme test in lymphocytes/fibroblasts

Repeat analysis of organic acids



Patient B; scoring

Performance item Result # points

Analytical Tiglylglycine elevated

2-Me-3-OH-butyric acid elevated

1

1

Interpretation Beta-ketothiolase def

MHBD def with BKT def as 

alternative diagnosis

2

1

Potential critical error Failure to report beta-ketothiolase 

Conclusions

• Clear abnormalities

• Overall proficiency 92%



Patient C

Clinical info: A 6 year old male with dysmorphic features, delayed development, 

abnormal behaviour and frequent infections. Current age is 29 y.

Diagnosis: Aspartylglucosaminuria (OMIM 208400)

Sample provided by VKS (Dutch patient organization)

Diagnosis confirmed by deficiency of AGA enzyme activity in WBC

Participants: 18

Reports: 18

Correct diagnosis: 17

Proficiency: 97%



Clinical info:  A 6 year old male with dysmorphic features, delayed 

development, abnormal behaviour and frequent infections. Current age is 29 y.

Creatinine median value 7.7 mmol/L

DD: IMD causing intellectual disability + dysmorphic features; storage disorder?

→ Screening incl GAG, oligosaccharides, organic acids, amino acids, purines-

pyrimidines

Patient C tests



Patient C; oligosaccharides - TLC



Ninhydrin staining of oligosaccharide TLC

STAINING: a.Ninhydrine b.Orcinol

5. GlcNAc-Asn positive

4. (GalGlcNAc)-Asn positive positive

3. abnormale band          positive

2. abnormale band          positive

1. abnormale band          positive

1

3

44

5

2

controle controlepatient patient

A ninhydrin B Orcinol

Figure kindly provided by L Kluijtmans & M Huigen, Nijmegen NL



Patient C; amino acids, Biochrom 30



Elevated aspartylglucosamine (AA) 11

Median value: 172 mmol/mol

Abnormal oligosaccharide pattern 18

GAG screening normal 12

elevated 2

GAG electrophoresis normal 5 (1 borderline)

Patient C; Results



Patient C; interpretation

Most likely Other Comment

diagnosis possible

Αspartylglucosaminuria 17 -

Sialidosis 1 3

Other LSD - 3 (GAG borderline; probably secondary)

NGLY1 - 6 usually weaker pattern; only by MS?



Patient C; degradation of oligosaccharides

Sialic acid

Galactose

GlcNAc

Mannose

Fucose

Aspartylglucosaminuria

Deficiency: aspartylglucosaminidase

Frequent in Finnish population (C163S)

No curative treatment

ASN

Degradation of N-linked oligosaccharides

Protein

ASN

ASN

X



Alternative: oligosaccharide MS
Oligosaccharides by MS



Patient C; oligosaccharides - MS

Asn-GlcNAc-Gal-NANA

Asn-GlcNAc-Gal

Asn-GlcNAc



Patient C; recommendations

Further investigations reported:

Aspartylglucosaminidase activity in leu/fib

AGA mutations

Other AGU samples circulated:

Proficiency

2007-G 84%

2013-E 83%

2020-B 92%

2025-C 97%



Patient C; Scoring

Performance item Result # points

Analytical Elevated aspartylglucosamine and/or 

AGU oligosaccharide pattern

Abnormal oligosaccharide pattern

(incorrect/not specified)

2

1

Interpretation Aspartylglucosaminuria

Other oligosaccharidosis

2

1

Potential Critical error Failure to detect oligosaccharidosis

Conclusion:

• AGU deficiency detectable by amino acid- AND oligosaccharide analysis

• Overall proficiency 97%



Patient D

Clinical info: Boy aged 17 y. Slight anaemia and mild cognitive impairment.

Diagnosis:  cblC deficiency (OMIM 277400)

Sample obtained from Erasmus MC

Diagnosed by WES (2 variants in MMACHC) confirmed by metabolite abnormalities

Participants: 18

Reports: 18

Correct diagnosis: 17

Proficiency: 94%



Clinical info: Boy aged 17 y. Slight anaemia and mild cognitive impairment.

Creatinine median value 5.1 mmol/L

Clinical symptoms rather aspecific

→ Screening AA, OA GAG, oligosaccharides, PuPy

Patient D tests



Patient D; results

  n median value

    (mmol/mol)
MMA elevated  18 321

Me-citrate elevated   8 6

Homocystine  elevated 13 11

Hcys-cys elevated   3 9

MMA-uria

+



Patient D; interpretation

Interpretation    Most likely Alternative Comment

B12 def or defect in B12 uptake/metab 4  11 

cblC     7  -

CblC/D/F/J    3  1 

MMA     2  1  homocystine elevated

B12 def     2  3 

NO2 use     -  6 

SUCLA2     -  4  homocystine elevated

MUT     -  3  homocystine elevated



Urine MMA in various defects

Adapted from: Fowler, Baumgartner, EMG Workshop 2007

ACF3

ACF3: combined mma/malonic (ratio 2-10) 

Idiopatic

(benign?)

mma



Patient D; cblC adult phenotype



Patient D; recommendations

Recommendations 

Plasma B12 

Plasma mma, hcys, amino acids

Plasma acylcarnitines

Sequence MMACHC

Sequence  cbl genes etc (WES)

Supplementation B12, folate, betaine



Patient D; scoring

Performance item Result # points

Analytical mma elevated

homocystine and/or hcys-cys elevated

1

1

Interpretation B12 deficiency, defect in B12 uptake or 

metabolism

MMA/B12 deficiency with cbl not 

mentioned

2

1

Potential critical error Failure to report increased mma

Conclusion

• Clearly abnormal OA, AA

• Some participants did not detect/report homocystine

• Proficiency (94%)



Patient E

Clinical info: A 4 y old girl presenting with neuromotor regression, 

hypotonia and epilepsy.

Diagnosis:  Adenylosuccinate lyase deficiency (OMIM 103050)

Sample provided by Prof Kayserili, Koc University Hospital, Istanbul

Diagnosed by 2 variants in ADSL (WES), confirmed by metabolite testing.

Participants: 18

Reports: 18

Correct diagnosis: 14

Proficiency: 78%

Previous survey (other samples):

2012-D; proficiency 62%

2023-B; proficiency 85%



Patient E; tests

Clinical info:  A 4 y old girl presenting with neuromotor 

regression, hypotonia and epilepsy.

Creatinine median value 0.7 mmol/L

→ Retardation & convulsions tests

OA, AA, PuPy, GAG, Oligo

(+ Cre-Gua, alfa-AASA)



Patient E; purines-pyrimidines HPLC 

SAICAr SAdo



Patient E; results purines, OA 

 median range (mmol/mol)

SAICAr (n=7) 78 75-158  calibrator?

S-Ado (n=12) 144 38-173

Other abnormalities

Low kreatinine 18

3-OH-butyric 17   Ketosis due to fasting or treatment?

3-OH-isobutyric 3   approx 40 mmol/mol

3-OH-propionic 8   median 165 mmol/mol; source?

MeCitric 0 (1: normal) trace (5 mmol/mol?)

Taurine  13   median 1638 mmol/mol; with ketogenic diet?

3-NH2-isobut 4   median 123 mmol/mol; =normal?

3-Alanine 2 (2: normal) no Vigabatrin

Bratton Marshall ( n=1): negative

SAICAr too low for positive Bratton-Marshall?

Test reported to have LOD of 1 umol/l ??



Patient E; Interpretation

Diagnosis

Most likely Alternative Comment

ADSL def 14 -

Propionic acidemia 1 1 Only 3-OH-propionic

SCOT def 1 -

SCHAD def 1 -

No diagnosis 1 -

BKT or SCOT def - 1 no BKT metabolites

creatine transporter def - 1 Cre 1493 mmol/mol; elevated?

MCT1 - 1

beta-alaninemia - 2 beta-Ala borderline?



Patient E; recommendations

Further investigations:

ADSL enzyme analysis in Ery/Fib

ADSL mutations

ADSL: No effective causative treatment

Ketogenic diet?



Patient E; scoring

Performance item Result # points

Analytical Elevated SAICAr and/or S-Ado 2

Interpretation ADSL def

Advice to analyse purines

2

1

Potential critical error Sample not eligible ?

Conclusions

• SAICAr and S-Ado concentrations not very high, but dilute urine 

sample

• PuPy analysis required to reach diagnosis

• Overall proficiency 78%



Patient F

Clinical info: A 10 year old male suffering from deteriorating visual acuity (on 

treatment).

Diagnosis:  Ornithine aminotransferase deficiency (Gyrate atrophy; OMIM 258870)

Sample provided by Sheffield Childrens Hospital

Participants: 18

Reports: 18

Correct diagnosis: 17

Proficiency: 94%



Patient F; tests

Clinical info: A 10 year old male suffering from deteriorating visual acuity (on 

treatment).

Creatinine median value 3.5 mmol/L

?? Problems with cornea, lens, retina? But no other symptoms…

→ Broad screening



Patient F; amino acids

High ornithine in urine:

OAT   all other normal (+aminopiperidon)

LPI   + lys, arg (cystine)

Cystinuria   + cystine, lys, arg

HHH   + homocitrulline

Hyperlysinemia + lys (saccharopine)



Patient F; aminopiperidone

http://structures.wishartlab.com/molecules/HMDB00323/image.png

ornithine aminopiperidone

http://www.google.nl/url?sa=i&rct=j&q=3-amino-2-piperidone&source=images&cd=&cad=rja&docid=jjyXNKjvSM_4KM&tbnid=VR43fwPgZ1wH3M:&ved=0CAUQjRw&url=http://www.hmdb.ca/metabolites/HMDB00323&ei=LO0dUqvhFYGw0QX2uoGoDQ&bvm=bv.51156542,d.ZGU&psig=AFQjCNEKg_aR6n-O5aI3q9vbyn3w4xY7Rw&ust=1377779252269651


Patient F; interpretation & recommendations

Most likely Other possible Comment

OAT 17 -

Peroxisomal disorder? 1 -

HHH - 5  (2 ‘less likely’) homocitrulline normal

UCD (NAGS, CPS1, OTC) - 3  (1 ‘less likely’) glutamine, orotic acid normal

LPI - 3 Lys, Arg normal

cystinuria - 1 Cystine, Lys, Arg normal

Further investigations:

Plasma amino acids

 OAT activity/mutations

 Plasma creatine  (useful?)



Patient F; scoring

Performance item Result # points

Analytical Elevated ornithine 2

Interpretation OAT deficiency 2

Potential critical error Failure to report OAT deficiency



2026

Planning of 2026 scheme

• Sample dispatch: February 2026

• Survey 2026-1: March 2026

• Interim report 1: May 2026

• Survey 2026-2: June 2026

• Interim report 2: August 2026

• Annual report: Q1 2027

•

Next meeting: ERNDIM workshop 2026, Helsinki? date & location will follow in due time
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