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Purpose
The following is a guideline for doctors, nurses and pharmacists working in the Wellington Hospital departments of Emergency and General Medicine.
Porphyria is a rare disease that can have life-threatening complications in the context of acute attacks.  Early diagnosis and management are integral to reducing morbidity and mortality. 
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Introduction
The porphyrias are a group of 8 inherited metabolic disorders of haem biosynthesis.  Each results from a specific enzymatic alteration in the haem biosynthesis pathway [Appendix 1].  Specific patterns of accumulation of haem precursors are associated with characteristic clinical features - acute neurovisceral attacks, skin lesions or both.

There are 3 autosomal dominant acute porphyrias: acute intermittent porphyria (AIP), Variegate Porphyria (VP) and Hereditary Coproporphyria (HCP).
  Penetrance is low (approximately 10%) and hence most patients with acute porphyria will be latent i.e. never present with an acute attack.  However patients who do present can have severe, life-threatening complications often due to missed or delayed diagnosis.
Clinical features
The clinical features of an acute attack can be vague initially but usually include poorly localised but severe abdominal pain.  Similar pain can occur in the proximal limbs and back.  Fatigue, nausea, vomiting and constipation are common.  Mental state changes can occur including confusion, agitation and mood changes.  Seizures, neuropathies and - rarely - posterior reversible encephalopathy (PRES) can complicate acute presentations especially if diagnosis is delayed.  Hyponatremia - often due to the syndrome of inappropriate anti diuretic hormone (SIADH) - can coexist and be challenging to treat.  Skin lesions can occur in VG and HCP but are not a feature in AIP [Appendix 2].  Patients may note darker urine.  Hypertension, tachycardia and - rarely - arrhythmias can also complicate acute attacks.
Precipitants
Triggers for acute attacks can include:  
· prescribed and recreational drugs 

· endogenous female hormones

· reduced carbohydrate intake (e.g. fasting, dieting or incurrent illness)

· alcohol (especially binge drinking)

Most triggers act by either directly or indirectly inducing the enzyme ALAS1 which is the rate-limiting step in haem synthesis.
Diagnosis
Measurement of light protected urinary porphobilingen (PBG) is the first line test in a patient suspected to have an acute attack.
 Normal results in an acutely unwell patient excludes acute porphyria as a cause of those symptoms.
 Urinary PBG is very reliable but a false positive screening test can occur if the urine is very concentrated.  Quantitative urinary PBG which corrects for the urinary creatinine concentration can overcome this problem. Urinary porphyrins may also go up in an acute attack but are non-specific. Porphyrins may rise in hepatobiliary disease, alcohol abuse, infections, lead poisoning, heavy metal exposure (gold, arsenic) and some haematological disorders.  

Once an acute attack is confirmed, further investigation with analysis of plasma and faecal porphyrins is required for subtyping.  Subsequent genetic analysis can identify known or novel enzymatic mutations.  
Management

The majority of patients will require hospitalisation during an acute attack as the pain is usually severe.  It is important to exclude other causes or contributors to the presentation such as: urinary tract infection, appendicitis, cholecystitis, pancreatitis, pelvic inflammatory disease or complications from pregnancy.  The CRP should be normal in an acute attack and hence any significant rise should prompt further investigation. If an acute attack is confirmed then possible precipitants should be reviewed and removed.

Pain is typically severe and will usually require opioids.  Given the high doses often required, the acute pain service should be involved early.  Patient controlled analgesia (PCA) may be required and safer than high doses of PRN IV opioid.  Intravenous fluid (IVF) is indicated for dehydration, vomiting or electrolyte disturbance.  Paired urine and serum measurements of sodium and osmolality may be required to determine whether SIADH is present.  
There are conflicting views internationally on IV carbohydrate loading and hence this is not routinely advised.  However, if a patient is calorically deprived then IV dextrose can be given provided Na is >140 and monitored very closely.

Severe electrolyte imbalance, respiratory distress or seizures should prompt admission to the intensive care unit.  Unexplained delirium (particularly in a young patient) could reflect the development of posterior reversible encephalopathy (PRES) and an urgent MRI should be requested.

Treatment with IV Haematin is the only specific treatment currently available.  It suppresses ALAS1 activity [Appendix 1] and therefore decreases the production of haem precursors.  New Zealand currently uses haem arginate - a stable form of human hemin in a complex with arginate.  There are no large randomised controlled trials on Haematin but 25 years of international experience suggests that administration decreases length of stay and complications and results in faster symptom resolution.

Unfortunately, IV Haematin is sclerosing and associated with significant thrombophlebitis.  It should only be infused though a central vein.  The usual dose is 3mg/kg/day for 4 days.  Given the frequency of vascular complications that have occurred with Haematin in the Wellington region, it should be reconstituted in 100mL 20% human serum albumin.  It should be noted that recurrent infusions can lead to iron overload.  If IV analgesia is not required then IV Haematin can sometimes be given on a daily outpatient basis.
PICC lines are appropriate especially for those having recurrent infusions. A PORTACATH may also be considered.

Recurrent attacks

Recurrent attacks occur in some patients, particularly young women.  Possible strategies to reducing these include prophylactic haematin, hormonal manipulation and occasionally liver transplantation (which is curative).  Novel preventative agents are in clinical trials but – at the time of writing – are not yet in routine use.
NB: up to 60% of porphyria patients get significant pain in between attacks (e.g. without a PBG rise) and can go on to develop chronic pain.

Long term complications

Porphyria patients are at risk of early hepatocellular cancer (HCC) and hence should undergo annual ultrasound screening at age 50.  Patients also have higher rates of liver and renal impairment and should be screened with blood tests at least once per year.  Patients - particularly those with recurrent attacks - may have associated psychiatric comorbidities and should be referred to the appropriate specialists for support and management. Opioid dependence may develop and complicate assessment and management.  Early liaison with Addiction Services is advised.
Clinical assessment and management guideline

Acute porphyria should be considered in patients presenting with abdominal pain of unknown origin.  It should also be considered in those with new onset, unexplained seizures or neuropathies.  Acute porphyria may also present with severe back or proximal limb pain.
General Medicine Team E is the designated admitting team for acute porphyria.  Please contact the Team E consultant if a known porphyria patient presents or if a new patient is diagnosed.  After hours contact the medical consultant on call.
Management goals
1. Early recognition of a possible acute attack

2. Identification of precipitants and exclusion of other aetiologies

3. Early effective analgesia 
4. Rapid administration of IV Haematin in confirmed attacks

5. Urgent ICU review if neurological features/severe hyponatremia

6. Recognition of unsafe/safe drugs http://www.drugs-porphyria.org/
Clinical assessment

Take history and perform routine examination.  Will likely present with abdominal or limb pain/weakness/sensory changes but may have seizures, altered mental state vomiting, constipation or other pain or weakness.
· assess and investigate for other causes of presentation: exclude UTI, appendicitis, cholecystitis, pancreatitis, pregnancy or complications thereof

· request an urgent, light protected urinary porphobilinogen (PBG) to confirm acute attack (i.e. wrap specimen jar in tin foil)
· review possible precipitants - new medications, over the counter medications, alcohol, recreational drugs
NB: imaging in young females should only be requested if clinically indicated (i.e. do not request ‘routine’ CXR or AXRs in patients with recurrent attacks)
Management
Pain is often severe in acute attacks and has required patient controlled analgesia (PCA).  Please contact the acute pain service when an acute attack is suspected or confirmed.
· safe medications for pain include: paracetamol, ibuprofen, morphine, fentanyl, amitriptyline or gabapentin please consider early use of PCA 
· safe medications for vomiting include: metoclopramide, prochlorperazine and ondansetron

· safe medications for seizures include: midazolam, clonazepam, magnesium sulphate and levetiracetam (Keppra)
· seizures, significant hyponatremia, refractory hypertension or respiratory insufficiency necessitates admission to HDB or ICU
· HDB or ICU admission is required for new onset seizures
· ICU admission is required for status epilepticus 

· ICU admission is required if Na ≤ 120 mmol/L 
· ICU admission is required for type I or II respiratory failure

· HDB admission is required if BP > 140 mmHg on two consecutive readings in a young person (≤ 40 yrs old)
· consider labetalol infusion 
NB: all admissions to ICU need to be discussed with the ICU consultant and are dependent on an available bed

· if attack is confirmed arrange placement of a PICC line (Haematin is sclerosing) or a central line
· start IV Haematin 3mg/Kg/daily as soon as an acute attack is diagnosed (see following protocol for infusion) and continue for 4 days (may require longer in severe attack)
· given tendency to develop hyponatremia (possible precipitant to seizures) use normal saline for IV rehydration
· if calorically deprived IV dextrose can be used if Na >140mmol/L provided electrolytes are monitored closely
ICU or HDB management in severe attacks
· at least BD electrolyte monitoring initially - avoid hypotonic solutions
· if hyponatremia has developed slowly (>48 hrs) aim for correction of sodium by <6mmol/day) to minimise risk of central pontine myelinolysis
· monitor for the development of neuropathy or mental status changes
· monitor respiratory function - evidence of respiratory insufficiency requires immediate discussion with the ICU SMO 
· may need urgent intubation or NIV
· monitor for hypertension and tachycardia (may increase risk of PRES)
· treat cautiously with atenolol, propranolol or labetalol
· ensure adequate dietary intake
· involvement dietician
· consider NGT if prolonged starvation
Specific treatment: IV Haematin (Haem arginate; Normosang ®) protocol
This aims to suppress hepatic production of metabolite intermediates by replenishing haem. Haematin is most effective when administered as soon as possible after the onset of an acute attack. New Zealand uses Haem arginate.

Dose 
· store in refrigerator until used 

· recommended dose 3mg/kg/day on 4 consecutive days
· maximum dose should not exceed 5mg/kg or 250mg daily 

(each vial contains 250mg / 10mls) 

Venous Access 
· Haematin is irritant to the veins and MUST be administered through a central line or a PICC line

· patients are usually stable enough to wait for placement

· in emergencies it can be infused through a large vein in the forearm 

· arms should be alternated each day to limit local peri-venous inflammation. 

Dilution 
· dilute Haematin immediately prior to use
· add calculated dose of Haematin to 100ml human albumin 20% solution. 
· albumin must be ordered from the blood bank
· Wellington uses albumin due to high rates of vascular complications

· if albumin is unavailable then use 100ml 0.9% sodium chloride

· DO NOT SHAKE or INVERT VIAL 

Administration 
· connect infusion to IV giving set - must have a 15-20 micron filter 

· protect infusion from light 

· infuse over at least 30mins but within 60 mins. 

· after infusion, flush vein with 250ml of sodium chloride

· first with 3-4 boluses of 10ml, then infuse remaining solution under gravity within 15mins 
· any signs of drug extravasation STOP infusion immediately 

· discard any unused medication appropriately 

Side effects 
Thrombo-phlebitis at the administration site is the main side effect. Careful post infusion flushing and use of serum albumin aims to reduce this.

For further advice on IV Haematin please contact pharmacy or the Team E SMO
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[image: image2.jpg]


[image: image3.jpg]



Source: https://www.dermnetnz.org/topics/variegate-porphyria/

Disclaimer

This clinical guideline aims to provide guidance for health professionals and allied workers in the assessment, management and treatment of the acute porphyrias. The guideline is designed to provide information to assist in decision-making and does not replace medical advice. This guideline is based on the evidence available at time of compilation and is not meant to be prescriptive, it is intended as a general guide to appropriate practice, to be followed subject to the clinician’s judgment and the patient’s preference in each individual case. While every effort has been made to ensure that information contained in the guideline is from reliable and reputable sources and is accurate, Capital & Coast District Health Board takes no responsibility and accepts no liability for any errors, omissions, or for the correctness of, the information contained in the guideline. Capital & Coast District Health Board does not accept liability or responsibility for error or fact or opinion, which may be present, nor for the consequences of any decisions or any acts or omissions done or omitted, based on this information or the manner in which this information is subsequently used. These terms of use are governed by the laws of New Zealand.
Copyright

This guideline is protected by copyright. Unless otherwise stated, copyright is owned by Capital & Coast District Health Board. In the interests of information sharing, anyone can reproduce the written content free of charge in any format and without requiring specific permission provided that the source and copyright status of the material is acknowledged, and that:
· the content is not changed
· the information is not sold
· the material is not used to endorse any product or service the material is not used in an inappropriate or misleading context
· any disclaimers included on the published information are reproduced on the material.
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� There are 4 acute porphyrias but the recessive delta aminolavulenic acid (ALA) dehydratase porphyria (ADP) is exceedingly rare with only a handful of case reports in the literature.


� Visible light (sunlight or artificial light) degrades porphyrins and hence can lead to false negatives.  Specimens should be wrapped tightly in tin foil prior to being sent to the lab.


� The PBG rise in HCP may be lower or less reliable than that which occurs in the more common AIP.  If HCP is suspected then results should be discussed with the on call medical consultant.
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