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KEY POINTS 

1. The human porphyrias are clinical disorders reflecting defects in heme biosynthesis.  
2. Acute porphyrias cause acute attacks of neurological symptoms that can be life-threatening. 
3. Acute attacks are triggered by certain drugs, sex steroid hormones, reduced intake of calo-

ries and carbohydrate, alcohol and unknown factors.  
4. Many of these factors stimulate heme synthesis in the liver, which in the face of a metabolic 

enzyme defect, leads to increased production of heme precursors that may be neurotoxic. 
5. Delta-aminolevulinic acid (ALA) and porphobilinogen (PBG), are porphyrin precursors and 

intermediates in the heme biosynthetic pathway. 
6. ALA and PBG are almost always elevated in urine during an acute attack of porphyria.   
7. The most common emergency room (ER) clinical presentation is acute abdominal pain.  

Other features may include seizures, confusion and hallucinations, and a progressive 
polyaxonal motor neuropathy, which can progress to paralysis and respiratory failure requir-
ing a ventilator.  

8. A high index of suspicion in the presence of nonspecific symptoms is important for diagno-
sis.  A family history of porphyria, female sex, onset during the luteal phase of the men-
strual cycle, or recent use of a porphyrinogenic drug may be diagnostic clues.   

9. A new diagnosis of porphyria as the cause of acute symptoms must be substantiated by find-
ing a substantial increase in urine PBG.   

10. Treatment should start promptly after the diagnosis is made.  Mild attacks are sometimes 
treated with glucose loading (e.g. 3L of 10% glucose daily by vein).   

11. Most acute attacks should be treated with hemin (Panhematin®, Lundbeck:   
www.lundbeckinc.com  1.888.514.5204 or after hours 1.800.673.6723) 3-4mg/kg into a 
large peripheral vein or venous access port daily for 4 days.  Reconstituting Panhematin® 
with human serum albumin rather than sterile water is recommended prior to infusion.  This 
helps prevent phlebitis at the site of intravenous infusion.   

12. Hospitalization is usually required for symptomatic treatment of pain, nausea and vomiting, 
correction of electrolyte imbalance and observation for respiratory impairment, either to a 
general medical service or ICU. 
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INTRODUCTION 
Porphyrias are inherited and/or acquired disorders of heme biosynthesis.  A review article pub-
lished in the March 2005 Annals of Internal Medicine (1) provides expert recommendations on the 
diagnosis and treatment of the acute porphyrias, which are the most life-threatening of the porphy-
rias.  In addition, two valuable websites are available as resources for the ER physician: 
American Porphyria Foundation (APF):     www.porphyriafoundation.com   
European Porphyria Initiative:     www.porphyria-europe.com. 
 
Heme is synthesized in all tissues in eight enzymatic steps (Table 1), and the end product is a 
component of many essential hemoproteins, such as hemoglobin, myoglobin and cytochromes, in-
cluding the cytochrome P450 enzymes (CYPs) that are especially abundant in the liver.  The first 
enzyme, ALA synthase (ALAS), controls the rate of heme synthesis in the liver.  This enzyme is 
down-regulated by heme.  The four acute hepatic porphyrias are due to different enzyme deficien-
cies (Table 1).  The most common of these is acute intermittent porphyria (AIP), but the others can 
produce the same neurovisceral symptoms.  The enzyme deficiency limits the capacity of the liver 
to increase heme synthesis.  Therefore, when drugs, hormones or other factors that induce ALAS 
and CYPs are given, ALA and PBG are overproduced and accumulate, and a neurovisceral attack 
may develop (2).  Both ALA and PBG increase during attacks of AIP, hereditary coproporphyria 
(HCP) and variegate porphyria (VP), although these increases may be less and more transient in 
HCP and VP.  Increases in PBG are generally greater than ALA.  In ADP, which is extremely rare, 
only ALA is increased.  Increases in urinary porphyrins also occur in these conditions, but are less 
specific because they also increase in many other medical conditions.    
 
Table 1.  Intermediates and enzymes of the heme biosynthetic pathway and dis-

eases that result from specific enzyme deficiencies. 
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CLINICAL FEATURES 
Gastrointestinal symptoms:  
Acute abdominal pain occurs in about 85-90% of attacks (1), and is neurologic in origin. The pain 
is usually severe, diffuse, unremitting for hours and poorly localized, but is sometimes colicky. 
Nausea, vomiting and constipation are common, but diarrhea is sometimes noted.    
 
Neurologic symptoms: 
Pain in the extremities, back, chest or head is also common.  Objective sensory loss may be found 
in up to 40% of cases (1).  Peripheral motor neuropathy is an indication of a severe and potentially 
life-threatening attack.  Neuropathy can progress to respiratory failure and bulbar paralysis in 
hours or days.  Sudden death, presumably from cardiac arrhythmia may occur.  Bladder paresis 
may cause dysuria and hesitancy (1). 
 
The central nervous system is also affected.  For example, insomnia is often an early symptom.  
Agitation, confusion, combativeness and other acute neuropsychiatric features are common and 
sometimes progress to coma.  Convulsions may result from porphyria itself or from hyponatremia.  
 
Physical findings: 
Tachycardia and systemic hypertension are very common.  Fever is absent or mild. Signs of peri-
toneal irritation, such as tenderness are usually not prominent, but there is often ileus with disten-
sion and decreased bowel sounds.  However, at times bowel sounds are normal or increased. 
Motor weakness, which is usually symmetrical and begins proximally in the upper extremities, can 
be difficult to detect because common tests of strength, such as hand-grip, are not initially af-
fected.   
 
Clinical laboratory tests: 
Leukocytosis is usually absent or mild.  Hyponatremia may reflect inappropriate antidiuretic hor-
mone secretion.  Gastrointestinal or renal sodium loss may contribute.   
Sensitive and specific laboratory tests are available for diagnosis of acute porphyrias, especially 
during acute attacks, as described below.   
 
DIAGNOSTIC RECOMMENDATIONS 
Initial diagnosis: 
The two most important diagnostic recommendations are to 1) maintain a high index of suspicion, 
and 2) be aware that laboratory testing is available that can readily make a diagnosis of acute por-
phyria or rule it out.  
 
“Think porphyria” in patients with abdominal pain that is unexplained after an initial workup has 
excluded common causes such as appendicitis, cholecystitis, pancreatitis, etc.  Associated findings 
such as reddish urine, tachycardia, hypertension, hyponatremia and proximal muscle weakness can 
be further indications for testing for porphyria.  Other clues include use of potentially porphyrino-
genic drugs such as sulfonamides, barbiturates, rifampin or metoclopramide, and premenstrual 
symptoms in women.   
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When acute porphyria is suspected, confirmation should be initiated immediately by biochemical 
testing.  Measuring urinary PBG is most important for diagnosis of acute porphyrias.  PBG excre-
tion is normally 0-4 mg/day, and is approximately in the same range when expressed as mg/g 
creatinine or even as mg/L. In an acute attack, spot urine PBG levels are substantially increased 
(20-200 mg/L).   
 
The test should be established at the local hospital pathology clinical chemistry department.  It is 
recommended that all medical centers provide for rapid testing for increased PBG, since sending 
samples out to a referral laboratory can greatly delay diagnosis and treatment.  Thereby, when 
acute porphyria is suspected the diagnosis can be ruled in or out in a timely fashion.  We recom-
mend rapid detection of increased urine PBG using the:  

Thermo Scientific PBG Kit TR520001 
(www.thermo.com/diagnostics) : 1.800.528.0494  “option 2”, 

which detects PBG levels at a concentration of greater than 6mg/L, and has a color chart for semi-
quantitative estimation of higher levels (1,3).  The same sample should be saved for confirmation 
by usual measurement of PBG as well as ALA and total porphyrins.  
 
If PBG is found to be elevated, treatment can be initiated without further delay.  However, sam-
ples should be collected before treatment to establish the type of acute porphyria.  This second-line 
testing should be comprehensive (Table 2) – to include urinary ALA and porphyrins, plasma and 
fecal porphyrins, and erythrocyte PBG deaminase, and does not require collection of 24 hour sam-
ples.  DNA studies to identify the inherited mutation are important after the type of acute porphy-
ria is established biochemically.   
 
Recurrent attacks in a patient with proven acute porphyria are usually similar and can be diag-
nosed on clinical grounds, and without biochemical reconfirmation.  Treatment may be initiated 
immediately after excluding other causes of the acute symptoms. However, the laboratory reports 
that were the basis for the prior diagnosis porphyria should be available for review to assure that 
the diagnosis was accurate. 
 
The American Porphyria Foundation recommends known patients with hepatic porphyria wear 
medical alert bracelets or carry medical alert cards. 
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 Table 2.  Second-line testing for acute porphyrias that distinguish AIP, HCP and VP.  In 
ADP (not shown) urine ALA (not PBG) and coproporphyrin and erythrocyte protoporphy-

rin are increased. 
 

 
 
TREATMENT 
Hemin Therapy 
The most effective therapy for the acute attack is hemin.  This treatment is specific, because it cor-
rects the deficiency of regulatory heme in the liver and down-regulates ALAS.  Glucose loading 
has a similar effect, but is much less potent and effective and should be used only for mild attacks.   
 
The standard hemin treatment course is 3-4 mg/kg by vein once daily for 4 days.  If the diagnosis 
is confirmed, the first dose can be given in the ER.  Panhematin® (Lundbeck) is the only hemin 
therapy available in the United States.  It is a lyophilized preparation of hydroxyheme (hematin) 
and is FDA approved for treating acute porphyrias.  To order Panhematin®, contact Lundbeck, 
Inc. at: 

www.lundbeckinc.com  or 1.888.514.5204 or after hours at 1.800.673.6723 
Lundbeck, Inc. will express ship Panhematin® to the pharmacy on request. Heme arginate is a 
hemin preparation available in Europe and South Africa and is administered at the same dose.   
 
Panhematin® can cause phlebitis at the site of infusion, which may compromise venous access.  
Experts recommend that lyophilized Panhematin® be reconstituted with human albumin rather 
than sterile water, which enhances its stability and decreases the chance of phlebitis. The method 
for this has been published (5).  In brief, the authors recommended reconstituting a 313 mg vial of 
Panhematin® with 132 ml of 25% human serum albumin, then swirling 15-20 times to mix. The 
amount required is then withdrawn into a syringe using a 5-micron filter needle, and injected into 
a 150 ml sterile bottle prior to IV infusion. This must be placed in an amber bag to protect from 
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light, and used within one hour of preparation, in part because the solution contains no bacte-
riostatic agents. The concentration of hemin as heme-albumin is 2.4 mg/mL, which is used to cal-
culate the volume needed to deliver a dose of 3-4 mg/kg.  The dose is generally infused by piggy-
back to an intravenous line that is infusing 0.9% sodium chloride at a moderate rate.  The dose 
should be infused over a period of at least 60 minutes or at a rate that should not exceed 1 mL/min 
(5).  Hemin treatment can be continued if recovery is not evident within 4 days.   

 
Complications of IV Panhematin® therapy other than local phlebitis include fever, aching, mal-
aise, and hemolysis.  Rarely, there have been reports of transitory circulatory collapse and, after 
excessive dosing, renal failure. Panhematin® has been given safely in pregnancy. 

 
Patients should be monitored closely and treated for pain and other symptoms, and for complica-
tions such a respiratory impairment, hyponatremia and neuropsychiatric manifestions.  Monitoring 
in an intensive care unit is generally advisable (1). Levels of ALA and PBG can be monitored, and 
should decrease rapidly with Panhematin® treatment.  However, this biochemical response does 
not necessarily predict a clinical response, which will depend on how advanced the neuropathic 
manifestations were before treatment was started.   

 
Supportive and Symptomatic Treatment: 
Harmful drugs should be stopped immediately and avoided during treatment.  For example, meto-
clopramide should not be given.  Information on harmful medications is found at the APF 
(www.apfdrugdatabase.com/) and EPI websites (www.drugs-porphyria.org) as searchable data-
bases that are updated periodically (1).   
 
Intravenous glucose loading (at least 3 L of 10% glucose daily) should be used only for mild at-
tacks (pain controlled with little or no narcotic analgesics, and without hyponatremia, motor 
weakness, etc.) or while waiting for Panhematin® to become available.  During treatment with 
hemin, large volumes of 10% glucose are not needed, which helps prevent dilutional hyponatre-
mia.  Nutrition support can be given using a central line and more concentrated solutions if needed 
during a prolonged attack.   

 
Hyponatremia, hypomagnesemia and other electrolyte imbalances should be corrected and moni-
tored. Safe drugs include narcotic analgesics for pain and phenothiazines for nausea, vomiting, 
anxiety or agitation. Beta-adrenergic blocking agents can be used to control the tachycardia and 
systemic arterial hypertension in patients without hypovolemia.  Seizure precautions are recom-
mended, especially in patients who develop hyponatremia.  Treatment of seizures is difficult, since 
most commonly used anticonvulsants are harmful in acute porphyria. Gabapentin, benzodiazepi-
nes and vigabatrin are considered safe. Patients who experience seizures during an acute attack 
seldom require prolonged anticonvulsant therapy.   

 
Patient education, genetic counseling, a medic alert bracelet or card, and consultation with a por-
phyria expert for additional advice and follow-up is recommended after recovery from an acute 
attack.  The risk of hepatocellular carcinoma is increased in the acute porphyrias (6,7).  Therefore, 
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it is currently recommended that patients undergo screening by liver imaging for early detection at 
least yearly after age 50, especially if PBG remains elevated.   
 
The American Porphyria Foundation  www.porphyriafoundation.com  1.866.APF.3635 
is a valuable source of additional advice.  Patients should be encouraged to join and support this 
association. 

 
Attacks recur in some patients, even if they avoid drugs and other factors that are known to cause 
exacerbations.  Patients with frequent premenstrual attacks may benefit from treatment with a go-
nadotropin-releasing hormone analogue (8).  A single infusion of hemin once or twice weekly may 
prevent noncyclic attacks in some patients, but experience is limited.  Some patients treated re-
peatedly with hemin develop iron overload, which can be assessed by serum ferritin measurement, 
and treated by phlebotomies.  Liver transplantation has been effective in a few patients with recur-
rent attacks that were not responsive to other interventions (2).  Gene therapy may become avail-
able in the future.   
 
Some patients develop chronic symptoms, including chronic pain syndrome and severe depression 
with an increase risk of suicide.  These patients require careful supportive management, and their 
symptoms may improve over time.   

 
 

BIBLIOGRAPHY 
1) Anderson KE, Bloomer, JR Bonkovsky HL, Kushner JP, Pierach CA, Pimstone NR and 

Desnick RJ. Recommendations for the Diagnosis and Treatment of the Acute Porphyrias. 
Ann Intern Med 2005; 142:439-450 

2) Seth AK, Badminton MN, Mirza D, Russell S, Elias E, Liver transplantation for porphyria: 
Who, when, and how? Liver Transplantation. 2007;1219-1227 

3) Deacon AC, Peters TJ, Identification of acute porphyria: evaluation of a commercial 
screening test for urinary porphobilinogen. Ann Clin Biochem. 1998;35:726-32 

4) Blake D, McManus J, Cronin V, Ratnaike S. Fecal coproporphyrin isomers in hereditary 
coproporphyria. Clin Chem. 1992;38:96-100 

5) Anderson KE, Bonkovsky HL, Bloomer JR and  Shedlofsky SI. Reconstitution of he-
 matin for IV injection.  Ann Intern Med 2006; 144:537-38 
6) Andersson C, Bjersing L, Lithner F. The epidemiology of hepatocellular carcinoma in pa-
tients with acute intermittent porphyria. J Intern Med. 1996; 240:195-201 
7) Andant C, Puy H, Faivre J, Deybach JC. Acute hepatic porphyrias and primary liver
 cancer [Letter]. N Eng J Med 1998; 338:1853-4 
8) Anderson KE, Spitz IM, Bardin CW, Kappas A. A gonadotropin releasing hormone   ana-
logue prevents cyclical attacks of porphyria.  Arch Intern Med. 1990; 150: 1469-74  
 

 
American Porphyria Foundation 

4900 Woodway Dr.  Suite 780   Houston, TX 77056   1.713.266.9617   Toll Free:  1.866.APF.3635 
 


