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Experience with an international EQAS  

for a rare disease: 

 a clinical and analytical scheme for porphyrias 

 

 

 



The greek name of the musling (murex brandaris) was porphyria. In 

ancient time a strong red or dark violet color was extracted from this. 

In latin the name of the color was purpurus 

The diseases are called porphyria since the urine get a  

red colour.  

Porphyria 









The different porphyrias 

- seven different forms - 

• Acute symptoms 
– Abdominal pain 

– Paresis 

– Psychiatric  

• Photosensititivity 

– Burnt skin 

– Vesicles and bullae on light exposed 
areas 





Porphyrias are rare diseases 

• Prevalence of about 100-200 per million 

• Difficult diagnosis 

• Specialist centres in Europe. A specialist 

centre should be able to make all the 

different porphyria diagnosis and to give 

clinical advice 



European EQAS for Porphyrias 

- for specialist laboratories 

 
 

 

 

In the same scheme: 

 - Pre-analytical 

 - Analytical 

 - Post-analytical 

 

 

http://ec.europa.eu/phea/


EQAS for porphyrias 

28 specialist laboratories 

– Samples from one patient are circulated 

within 48 hours.  

– Case history 

– What analysis would have been 

performed in your laboratory? 

– Analytical results 

– How was the results reported? 

– What diagnosis? 



EQAS 1/10 

Female born 1962, has experienced three 

"attacks" of abdominal pain with additional 

complaints of muscle weakness and nausea, 

the first of which occurred during her first 

pregnancy. She has periodically suffered from 

depression. Her GP sent urine, blood and 

faecal samples for porphyrin analysis, 

obtained two months after she had recovered 

from the last attack. 



Pre-analytical: Given the case history,  

what would you analyse? 



Analytical 



PBG in urine 

Analytical: 

Example Porphobilinogen (PBG) 



Can the variation in results be 

explained by different reference 

limits / upper cut offs?  

 
Normalization by dividing the result on the 

upper reference limit 

• If your result is PBG=10mmol/creatinine 

• Upper reference limit/cut off = 

1.2mmol/creatinine 

• “Normalized” result would be 10/1.2=8 



RATIO BETWEEN MEASURED VALUE  

AND REPORTED UPPER REFERENCE  

LIMIT  



“Normalization” did not decrease 

the inter-laboratory variation and 

can therefore not explain the 

variation seen 



Analytical quality specifications 



Courtesy: Per Hyltoft Petersen  
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QS for PBG 

 

Minimum = ± 46% 

Desirable  = ± 31% 

Optimum  = ± 15% 

 

 

Aarand et al, Clin Chem 2006;2:650-6   



Fractions of participants (n=23) 

within desirable quality specifications 

  QS AIP EPP PCT VP AIP 

U-ALA 20 % 83 50 70 90 86 

U-PBG 30 % 76 37 56 75 45 

U-tot-porf 50 % 100 68 86 95 100 

F-tot-porf 50 % 47 67 70 71 62 

E-protoporphyrin 30 % 64 47 25 74 53 

P-tot-porf 50 %   25 63 43 42 



Units 

• Mg, mmol,  ug,   umol 

 

• Per litre, per 24 hours, per mmol/creatinine 

 

 



Can everyone report in same units 



Post-analytical 

 Gathering all the written reports on this 

case. 

–Was the diagnosis correct? 

–Was the correct 

information/interpretation given to 

the physician? 

 



Diagnostic Concluson 

• 19 out of 28 participating laboratories 

would have made the correct diagnosis of 

Acute intermittent porphyria. 

• Five laboratories stated that some form of 

acute porphyria was a possible diagnosis, 

but would have asked for a new sample. 

• Four laboratories ruled out porphyria or 

gave no suggestion of a diagnosis 



Reporting 

- what should it include -  

1) Laboratory name 

2) Laboratory contact 

details 

3) Date of report 

4) Name of referring 

person 

5) Patient name/date of 

birth 

6) Date of sampling 

 

 

7) Date of arrival 

8) Material tested  

9) Analysis performed 

10) Results given 

11) Units and reference 

intervals 

12) Interpretation 

13) Advice on further 

testing if approp 

14) Signature of lab 



Reporting results 

80% of labs scored 13 or more (out of 14) 

85% of labs provided an interpretation of the 

results 

50% included clinical advice 

 

Quality of interpretation (except for 

diagnosis) and clinical advice have not been 

studied 



Post - post 

• How are the results and comments 

interpreted by the person(s) who gets the 

report and what actions are taken? 

 

 
We don’t know 
(but be careful to say in your report something like 

“porphyria can not be completely excluded”) 



E-pp vs diagnosis of erythropoietic 

protoporphyria in centres covering a 

whole country 





thank you 



Clin Chem 2011, in press 



Pre-analytical –analytical – post-analytical 



The time glass model of 

laboratory errors 

Pre pre 

 

pre 

 

Analytical 

 

Post 

 

Post post 

60% 

10% 

30% 



Case history 

• A 5 years old boy was referred to a paediatric 

clinic after having presented to the family 

physician on several occasions, after crying 

spells of unknown cause. According to the 

boys’ parents the crying spells always 

occurred when outdoors. The family doctor 

referred the patient to a paediatric clinic. After 

extensive investigations over a 6 months 

period, blood, urine and faeces samples were 

sent for porphyrin analysis. 

 



Anaytical performance 
-interlaboratory CV - Total and by Method 

Const  CVT  CVM  

U-ALA   17-28 08-28 

U-PBG  30-64 16-60 

U-porf  26-60 16-38 

F-porf  47-60 40-70 

E-pp   30-66 33-66 



Kenny et al. SJCLI 1999; 59:585 



Total allowable error 

   

TE
a

= 0.375* CV
ws
2 +CV

bs
2 +1.65*0.75*CV

ws

0.125 = optimal 

0.250 = desirable 

0.375 = minimum 

 

0.25 = optimal 

0.50 = desirable 

0.75 = minimum 

 

Libeer et al. Eur J Clin Chem Clin Biochem. 1996;34:665-78. 



Anamnesis 

Clinical 

Findings 

Post-post (interpretation) 
Pre-pre 

(test requesting) 

Pre-analytical 
phase 

Analytical phase 

Post-analytical phase   

                      (report) 



5.6.4. 

External quality assessment programmes should, as far as 

possible, provide clinically relevant challenges that mimic 

patient samples and have the effect of checking the entire  

examination process, including pre- and post-examination 

procedures 

Medical laboratories – 

Particular requirements for quality and  

competence (ISO 15189:2003): 


