Genetics
Home
Reference

Your Guide to Understanding
Genetic Conditions

Porphyria
Porphyria is a group of disorders caused by abnormalities in the chemical steps that
lead to heme production. Heme is a vital molecule for all of the body's organs, although
it is most abundant in the blood, bone marrow, and liver. Heme is a component of
several iron-containing proteins called hemoproteins, including hemoglobin (the protein
that carries oxygen in the blood).
Researchers have identified several types of porphyria, which are distinguished by
their genetic cause and their signs and symptoms. Some types of porphyria, called
cutaneous porphyrias, primarily affect the skin. Areas of skin exposed to the sun
become fragile and blistered, which can lead to infection, scarring, changes in skin
coloring (pigmentation), and increased hair growth. Cutaneous porphyrias include
congenital erythropoietic porphyria, erythropoietic protoporphyria, hepatoerythropoietic
porphyria, and porphyria cutanea tarda.
Other types of porphyria, called acute porphyrias, primarily affect the nervous system.
These disorders are described as "acute" because their signs and symptoms appear
quickly and usually last a short time. Episodes of acute porphyria can cause abdominal
pain, vomiting, constipation, and diarrhea. During an episode, a person may also
experience muscle weakness, seizures, fever, and mental changes such as anxiety
and hallucinations. These signs and symptoms can be life-threatening, especially if
the muscles that control breathing become paralyzed. Acute porphyrias include acute
intermittent porphyria and ALAD deficiency porphyria. Two other forms of porphyria,
hereditary coproporphyria and variegate porphyria, can have both acute and cutaneous
symptoms.
The porphyrias can also be split into erythropoietic and hepatic types, depending on
where damaging compounds called porphyrins and porphyrin precursors first build
up in the body. In erythropoietic porphyrias, these compounds originate in the bone
marrow. Erythropoietic porphyrias include erythropoietic protoporphyria and congenital
erythropoietic porphyria. Health problems associated with erythropoietic porphyrias
include a low number of red blood cells (anemia) and enlargement of the spleen
(splenomegaly). The other types of porphyrias are considered hepatic porphyrias. In
these disorders, porphyrins and porphyrin precursors originate primarily in the liver,
leading to abnormal liver function and an increased risk of developing liver cancer.
Environmental factors can strongly influence the occurrence and severity of signs and
symptoms of porphyria. Alcohol, smoking, certain drugs, hormones, other illnesses,
stress, and dieting or periods without food (fasting) can all trigger the signs and
symptoms of some forms of the disorder. Additionally, exposure to sunlight worsens the
skin damage in people with cutaneous porphyrias.

Frequency
The exact prevalence of porphyria is unknown, but it probably ranges from 1 in 500 to 1
in 50,000 people worldwide. Overall, porphyria cutanea tarda is the most common type
of porphyria. For some forms of porphyria, the prevalence is unknown because many
people with a genetic mutation associated with the disease never experience signs or
symptoms.
Acute intermittent porphyria is the most common form of acute porphyria in most
countries. It may occur more frequently in northern European countries, such as
Sweden, and in the United Kingdom. Another form of the disorder, hereditary
coproporphyria, has been reported mostly in Europe and North America. Variegate
porphyria is most common in the Afrikaner population of South Africa; about 3 in 1,000
people in this population have the genetic change that causes this form of the disorder.
Causes
Each form of porphyria results from mutations in one of these genes: ALAD, ALAS2,
CPOX, FECH, HMBS, PPOX, UROD, or UROS.
The genes related to porphyria provide instructions for making the enzymes needed to
produce heme. Mutations in most of these genes reduce enzyme activity, which limits
the amount of heme the body can produce. As a result, compounds called porphyrins
and porphyrin precursors, which are formed during the process of heme production, can
build up abnormally in the liver and other organs. When these substances accumulate
in the skin and interact with sunlight, they cause the cutaneous forms of porphyria. The
acute forms of the disease occur when porphyrins and porphyrin precursors build up in
and damage the nervous system.
One type of porphyria, porphyria cutanea tarda, results from both genetic and
nongenetic factors. About 20 percent of cases are related to mutations in the UROD
gene. The remaining cases are not associated with UROD gene mutations and are
classified as sporadic. Many factors contribute to the development of porphyria cutanea
tarda. These include an increased amount of iron in the liver, alcohol consumption,
smoking, hepatitis C or HIV infection, or certain hormones. Mutations in the HFE gene
(which cause an iron overload disorder called hemochromatosis) are also associated
with porphyria cutanea tarda. Other, as-yet-unidentified genetic factors may also play a
role in this form of porphyria.
Inheritance Pattern
Some types of porphyria are inherited in an autosomal dominant pattern, which means
one copy of the gene in each cell is mutated. This single mutation is sufficient to reduce
the activity of an enzyme needed for heme production, which increases the risk of
developing signs and symptoms of porphyria. Autosomal dominant porphyrias include
acute intermittent porphyria, most cases of erythropoietic protoporphyria, hereditary
coproporphyria, and variegate porphyria. Although the gene mutations associated with
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some cases of porphyria cutanea tarda also have an autosomal dominant inheritance
pattern, most people with this form of porphyria do not have an inherited gene mutation.
Other porphyrias are inherited in an autosomal recessive pattern, which means both
copies of the gene in each cell have mutations. Most often, the parents of an individual
with an autosomal recessive condition each carry one copy of the mutated gene, but do
not show signs and symptoms of the condition. Porphyrias with an autosomal recessive
pattern of inheritance include ALAD deficiency porphyria, congenital erythropoietic
porphyria, and some cases of erythropoietic protoporphyria.
When erythropoietic protoporphyria is caused by mutations in the ALAS2 gene, it has
an X-linked dominant pattern of inheritance. The ALAS2 gene is located on the X
chromosome, which is one of the two sex chromosomes. In females (who have two
X chromosomes), a mutation in one of the two copies of the gene in each cell may
be sufficient to cause the disorder. In males (who have only one X chromosome), a
mutation in the only copy of the gene in each cell causes the disorder. Males may
experience more severe symptoms of the disorder than females. A characteristic of Xlinked inheritance is that fathers cannot pass X-linked traits to their sons.
Mutations in the UROD gene are related to both porphyria cutanea tarda and
hepatoerythropoietic porphyria. Individuals who inherit one altered copy of the UROD
gene are at increased risk for porphyria cutanea tarda. (Multiple genetic and nongenetic
factors contribute to this condition.) People who inherit two altered copies of the UROD
gene in each cell develop hepatoerythropoietic porphyria.
Other Names for This Condition
•

Hematoporphyria

•

porphyrin disorder

Diagnosis & Management
Genetic Testing Information
•

What is genetic testing?
/primer/testing/genetictesting

•

Genetic Testing Registry: Acute intermittent porphyria
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0162565/

•

Genetic Testing Registry: Congenital erythropoietic porphyria
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0162530/

•

Genetic Testing Registry: Erythropoietic protoporphyria
https://www.ncbi.nlm.nih.gov/gtr/conditions/C4692546/

•

Genetic Testing Registry: Familial porphyria cutanea tarda
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0268323/
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•

Genetic Testing Registry: Hereditary coproporphyria
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0162531/

•

Genetic Testing Registry: Porphyria
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0032708/

•

Genetic Testing Registry: Protoporphyria, erythropoietic, X-linked
https://www.ncbi.nlm.nih.gov/gtr/conditions/C2677889/

•

Genetic Testing Registry: Variegate porphyria
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0162532/

Research Studies from ClinicalTrials.gov
•

ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22porphyria%22

Other Diagnosis and Management Resources
•

GeneReview: Acute Intermittent Porphyria
https://www.ncbi.nlm.nih.gov/books/NBK1193

•

GeneReview: Congenital Erythropoietic Porphyria
https://www.ncbi.nlm.nih.gov/books/NBK154652

•

GeneReview: Erythropoietic Protoporphyria, Autosomal Recessive
https://www.ncbi.nlm.nih.gov/books/NBK100826

•

GeneReview: Familial Porphyria Cutanea Tarda
https://www.ncbi.nlm.nih.gov/books/NBK143129

•

GeneReview: Hereditary Coproporphyria
https://www.ncbi.nlm.nih.gov/books/NBK114807

•

GeneReview: Variegate Porphyria
https://www.ncbi.nlm.nih.gov/books/NBK121283

•

GeneReview: X-Linked Protoporphyria
https://www.ncbi.nlm.nih.gov/books/NBK121284

•

MedlinePlus Encyclopedia: Porphyria
https://medlineplus.gov/ency/article/001208.htm

•

MedlinePlus Encyclopedia: Porphyria cutanea tarda on the hands
https://medlineplus.gov/ency/imagepages/2573.htm

•

MedlinePlus Encyclopedia: Porphyrins - Blood
https://medlineplus.gov/ency/article/003372.htm

•

MedlinePlus Encyclopedia: Porphyrins - Urine
https://medlineplus.gov/ency/article/003614.htm
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Additional Information & Resources
Health Information from MedlinePlus
•

Encyclopedia: Porphyria
https://medlineplus.gov/ency/article/001208.htm

•

Encyclopedia: Porphyria cutanea tarda on the hands
https://medlineplus.gov/ency/imagepages/2573.htm

•

Encyclopedia: Porphyrins - Blood
https://medlineplus.gov/ency/article/003372.htm

•

Encyclopedia: Porphyrins - Urine
https://medlineplus.gov/ency/article/003614.htm

•

Health Topic: Porphyria
https://medlineplus.gov/porphyria.html

Genetic and Rare Diseases Information Center
•

Porphyria
https://rarediseases.info.nih.gov/diseases/10353/porphyria

Additional NIH Resources
•

National Human Genome Research Institute
https://www.genome.gov/Genetic-Disorders/Porphyria

•

National Institute of Diabetes and Digestive and Kidney Diseases
https://www.niddk.nih.gov/health-information/liver-disease/porphyria

Educational Resources
•

MalaCards: porphyria
https://www.malacards.org/card/porphyria

•

Merck Manual Home Edition for Patients and Caregivers
https://www.merckmanuals.com/home/hormonal-and-metabolic-disorders/
porphyrias/overview-of-porphyrias

•

Orphanet: Porphyria
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=738

•

Porphyria South Africa
http://www.porphyria.uct.ac.za
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Patient Support and Advocacy Resources
•

American Porphyria Foundation
https://porphyriafoundation.org/

•

National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/porphyria/

•

Resource list from the University of Kansas Medical Center
http://www.kumc.edu/gec/support/porphyri.html

Clinical Information from GeneReviews
•

Acute Intermittent Porphyria
https://www.ncbi.nlm.nih.gov/books/NBK1193

•

Congenital Erythropoietic Porphyria
https://www.ncbi.nlm.nih.gov/books/NBK154652

•

Erythropoietic Protoporphyria, Autosomal Recessive
https://www.ncbi.nlm.nih.gov/books/NBK100826

•

Familial Porphyria Cutanea Tarda
https://www.ncbi.nlm.nih.gov/books/NBK143129

•

Hereditary Coproporphyria
https://www.ncbi.nlm.nih.gov/books/NBK114807

•

Variegate Porphyria
https://www.ncbi.nlm.nih.gov/books/NBK121283

•

X-Linked Protoporphyria
https://www.ncbi.nlm.nih.gov/books/NBK121284

Scientific Articles on PubMed
•

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Porphyria%5BMAJR%5D
%29+AND+%28%28porphyria%5BTI%5D%29+OR+%28porphyrias%5BTI%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+720+days%22%5Bdp%5D

Catalog of Genes and Diseases from OMIM
•

COPROPORPHYRIA, HEREDITARY
http://omim.org/entry/121300

•

DELTA-AMINOLEVULINATE DEHYDRATASE
http://omim.org/entry/125270

•

PORPHYRIA CUTANEA TARDA
http://omim.org/entry/176100

page 6

•

PORPHYRIA, ACUTE INTERMITTENT
http://omim.org/entry/176000

•

PORPHYRIA, CONGENITAL ERYTHROPOIETIC
http://omim.org/entry/263700

•

PROTOPORPHYRIA, ERYTHROPOIETIC, 1
http://omim.org/entry/177000

•

PROTOPORPHYRIA, ERYTHROPOIETIC, X-LINKED
http://omim.org/entry/300752

•

VARIEGATE PORPHYRIA
http://omim.org/entry/176200

Medical Genetics Database from MedGen
•

Porphyria
https://www.ncbi.nlm.nih.gov/medgen/10865
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