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Clinical biochemistry audit template 

	Date of completion 
	(To be inserted when completed)

	Name of lead author/
participants
	(To be inserted)

	Specialty
	Clinical biochemistry

	Title
	An audit against the All Wales Clinical Biochemistry Audit Group Standards for the Investigation of Porphyria.

	Background
	The porphyrias are a group of disorders of haem biosynthesis in which overproduction of haem precursors is associated with characteristic clinical features. Although porphyrias are uncommon, accurate screening for these disorders, particularly in patients with unexplained abdominal pain or cutaneous photosensitisation, is an important role for clinical biochemistry laboratories.

The key to effective investigation of the porphyrias is the appropriate analysis of correctly chosen samples taken when the patient is symptomatic, taking into account the clinical presentation. 

	Aim and objectives
	1. To review the laboratory service for the investigation of porphyria.

2. To review if correct sample handling and storage procedures were undertaken.

3. To review workload and the competence of the laboratory to provide an analytical service.

4. To review clinical protocols, referral protocols and reporting procedures.

	Standards and criteria
	Criteria range: 100% or, if not achieved, there is documentation in the case notes that explain the variance.

General standards:

1. Laboratories should encourage appropriate investigations based on clinical findings (particularly distinguishing the cutaneous from the acute porphyrias) by providing clinical-user protocols.

2. The minimum service, required in an acute situation is qualitative analysis for urine porphobilinogen (PBG) within 24 hours, preferably together with urine total porphyrin (TUP) analysis. The availability of both tests will provide the ability to make a provisional diagnosis of an acute attack of porphyria.

3. Where cutaneous symptoms are present, total urine porphyrin and/or blood analyses should be carried out in a specialist laboratory.

4. Review the investigation of porphyrias locally with respect to workload, expertise and economics to ensure that there is sufficient workload to achieve and maintain evidence-based competence.

5. Review quality of service for ‘in house’ assays. Use available validated methods that have appropriate internal quality control (IQC) and external quality assessment (EQA). Offer a service for non-urgent tests with a turnaround time (TAT) not exceeding 10 working days. Report results for quantitative analyses with method specific validated reference ranges.

6. Make use of accredited specialist referral centres for advice (clinical and technical), further investigation and identification of the type of porphyria, any assays which cannot be provided locally, all family studies, and for diagnosis during remission.

Sample handling:

1. Samples:
Urine: 24-hour collections are unnecessary and inappropriate. A fresh random, preferably early morning sample, protected from light, is preferred for PBG and TUP analysis. Urine samples must not be centrifuged before analysis as porphyrins are absorbed by calcium phosphate and other particulate matter in urine. No preservatives are required.

Faeces: A small portion (5–10 g) in a universal container, protected from light

Blood: 5–10 ml EDTA anti-coagulated blood, protected from light.

2. Storage: 

Protected from light both pre-analytically and throughout the analysis itself. Urine and faecal samples should be stored at or below -20oC unless they are to be assayed on day of receipt. Samples to be sent to a reference laboratory should be dispatched as soon as possible by first-class post. Whole blood samples should be stored at 4oC and should not be frozen. Separated plasma and erythrocytes can be stored long term at or below -20oC.

3. The concentration of urine varies widely and can lead to misleading results when porphyrins and their precursors are reported as concentration alone. The reporting of urine porphyrin precursor results as a creatinine ratio is recommended.

4. Care should be taken when interpreting the results from very dilute urine samples (creatinine concentration <2 mmol/L). Early morning urine samples are preferred. 

5. All samples from patients suspected of bullous porphyrias should be treated as high risk due to the strong association of porphyria cutanea tarda with Hepatitis C and HIV. 
Methodology:

1. Qualitative porphobilinogen (PBG)

a) These assays are intended for diagnosis during an acute crisis. They should not be used for diagnosis during remission, for monitoring or for family studies. A positive result in a qualitative PBG assay must be confirmed using a specific and sensitive quantitative assay, preferably on the same sample. Particular care should be taken with screening assays in circumstances where PBG levels return to normal or near normal within a few days of onset of an acute attack, e.g. in variegate porphyria or hereditary coproporphyria. The potential for false positives or false negatives could have serious clinical consequences. 

b) Validated methods – Watson Schwartz and Trace kit.

c) If clinical suspicion of acute porphyria remains high despite a negative qualitative PBG analysis, a full set of samples should be sent to a specialist laboratory for complete analysis.

2.
Quantitative porphobilinogen (PBG)

Validated methods: the Mauzerall and Granick method using anion exchange resin is the most sensitive and specific assay. A commercial kit is available (Bio-Rad Laboratories, Hemel Hempstead, UK) that includes all technical instructions. 

3.
Urine total porphyrin

a) There are two validated methods in use for TUP screening in the UK: Blake (Blake, Poulos et al, 1992) and Deacon (Deacon and Elder, 2001).

b) Indicative reference range is <30 nmol/mmol creatinine. However, laboratory specific ranges should be assessed wherever possible.

c)
For quantification, a fluorescence method using urine diluted 50-fold in acid is more accurate and sensitive than spectrophotometry (WEQAS data). Ref range <40 nmol/mmol creat.

4. Faecal total porphyrin

a) Faecal porphyrin analysis is not a screening test. Its main use is to distinguish between different types of porphyria.

b) Qualitative screening tests using solvent extraction are not recommended; their interpretation is subjective, requiring considerable expertise, with the potential for unreliable results.

c) The recommended method is direct spectrophotometry of acidic faecal extract after removal of red fluorescent pigments from dietary chlorophyll with diethyl ether (Lockwood, Poulos et al, 1985). 

d) Excess haem in the gastro-intestinal tract, from bleeding or food, converted to protoporphyrin by micro-organisms, is a common cause of an increased faecal porphyrin concentration. A diagnosis of porphyria should never be made by faecal total porphyrin analysis alone.

e) A normal total faecal porphyrin concentration does not exclude erythropoietic protoporphyria. Erythrocyte porphyrin analysis should always be performed if this diagnosis is suspected.

f) Most reference laboratories report faecal porphyrins in terms of dry weight (ref range <200 nmol/g dry weight). Where faecal porphyrin is quoted as a wet weight, it is essential that an appropriate reference range is used as there is a four-fold difference between the two methods (ref range <50 nmol/g wet weight).

5. Plasma porphyrins

a) Fluorescence emission detection of plasma diluted ten-fold in phosphate buffered saline (Poh-Fitzpatrick, 1980) is a simple, rapid qualitative screen for plasma porphyrin.

b) The fluorometric micromethod of Piomelli (Piomelli, 1977) can be adapted for plasma porphyrin quantitation. However, it involves an extraction step and will not measure the protein-porphyrin complex present in variegate porphyria. It is, however, technically exacting and not recommended for use in non-specialist laboratories.

6.
Erythrocyte porphyrins
a)
Screening methods for erythrocyte porphyrin using solvent extraction or fluorescence microscopy are not recommended; they are unreliable, frequently give false-negative or false-positive results and are also technically complex.

b) The fluorometric micromethod of Piomelli (Piomelli, 1977) can be adapted for erythrocyte porphyrin quantitation. It is, however, technically exacting and not recommended for use in non-specialist laboratories.

7.
Instrumentation
A fluorescence spectrofluorometer fitted with a red-sensitive photomultiplier is essential for porphyrin analysis.

Reporting results

1. The laboratory report should state clearly:

a) the results together with a valid reference range 

b) which type of porphyria has been identified, or which types have been excluded, by the investigations that have been done; and

c) any requirement for further samples, tests and/or information to complete the investigation.

2. If all or some of the investigations have been performed in a specialist laboratory, this should be stated on the final report issued by the local laboratory, together with the interpretative advice supplied by the specialist laboratory. 

3. Clinical advice and interpretive comments should only be provided by authorised personnel with appropriate training. 

	Method


	Sample selection:

Undertake review of all porphyria protocols and Investigations undertaken by the laboratory over a six-month period (LIMS). Review workload figures, investigations and tests carried out, including clinical protocols, sample handling procedures, TAT, reports, clinical interpretation and follow up (medical records).

Data to be collected on proforma (see below).


	Results
	(To be completed by the author)

The results of this audit show the following % compliance with the standards:

% compliance

% compliance

Commentary:



	Conclusion
	(To be completed by the author)



	Recommend-
ations for improvement

Action plan
	Present the result with recommendations, actions and responsibilities for action and a timescale for implementation. Assign a person/s responsible to do the work within a timeframe.

Some suggestions:

· highlight areas of practice that are different

· present findings.

(To be completed by the author – see attached action plan proforma)



	Re-audit date
	Re-audit every 12 months.
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Data collection proforma for investigation of porphyria

Period from: 




to:

Tests undertaken:

	Qualitative PBG
	Quantitative PBG
	Qualitative TUP
	Quantitative TUP
	Faecal 

porphyrin
	Plasma porphyrin

	
	
	
	
	
	


	
	Compliance with standards

	General standards
	Yes 
	No
	N/A
	Comments

	Are there clinical user protocols available?
	
	
	
	

	Is the minimum service available in 24 hours?
	
	
	
	

	Is there a referral procedure for patients with cutaneous symptoms?
	
	
	
	

	Is the workload sufficient?
	
	
	
	

	Is the average turnaround time for non-urgent tests 
<10 days?
	
	
	
	

	Are QA procedures in place?
	
	
	
	

	Are procedures in place for identification of porphyria type, family studies?
	
	
	
	

	Sample handling
	

	Correct sample for urine 
	
	
	
	

	Correct sample for faeces
	
	
	
	

	Correct storage of urine and faeces 
	
	
	
	

	Correct anticoagulant for blood
	
	
	
	

	Correct storage of blood, plasma and RBCs 
	
	
	
	

	Methodology
	

	Is qualitative PBG only used for diagnosis in acute crisis?
	
	
	
	

	Are qualitative screens confirmed by quantitation?
	
	
	
	

	Is faecal porphyrin analysis used as a screening test?
	
	
	
	

	Are all methods validated for their intended clinical use?
	
	
	
	

	Are recommended methods used?
	
	
	
	

	Reporting results
	

	Do you report urines as creat ratio?
	
	
	
	

	Do you report reference ranges at all times? 
	
	
	
	

	Is the type of porphyria identified (or excluded) on the report?
	
	
	
	

	Do you include requirement for further investigation?
	
	
	
	

	Is clinical advice only provided by authorised personnel?
	
	
	
	


	Audit action plan

An audit against the All Wales Clinical Biochemistry Audit Group Standards for the Investigation of Porphyria. 

	Audit recommendation
	Objective
	Action
	Timescale
	Barriers and constraints
	Outcome
	Monitoring
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