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Porphyrias 

• Altered activities of enzymes of 
heme biosynthetic pathway.  

• These enzymes most active in: 

 

I.  Bone marrow (~85% of daily 
heme synthesis ) 

 

II.  Liver 

 



8 enzymes active in 
all tissues. 

 

Heme is required 
for hemoproteins:  

 Hgb 

 Myoglobin 

 Respiratory 
cytochromes 

 Cytochrome P450 
enzymes (CYPs) 

~ 

ADP 

VP 

HCP 

PCT 
HEP 

CEP 

AIP 

EPP 

XLP 
XLSA 





Hepatic 

Erythropoietic 

 

Acute nourologic 

Cutaneous: 

         - Blistering 

         - Nonblistering 

 

 

 

 



CLASSIFICATION AND DIAGNOSIS OF PORPHYRIAS 

 





Acute porphyrias characterized by possible onset of recurrent acute attacks of non-specific but very severe and potentially life-threatening 
neurovisceral symptoms (acute porphyric attacks) 
They are rare and mostly inherited diseases. 
 





Most porphyrias are hepatic 
 
• Activation of hepatic porphyrias is 

very rare during childhood 

• Hepatic regulatory of heme 
biosynthese influence by pubertal 
development  

• Homozygous forms of hepatic 
porphyrias may manifest before 
puberty 

• Children heterozygous for hepatic 
porphyrias may present with 
nonspecific and unrelated 
symptoms 

 



↑heme pathway intermediates primarily in bone 
marrow erythroid cells 
 

Erythropoietic porphyrias, Usually present at birth or in early 
childhood with cutaneous photosensitivity 

 

• Congenital erythropoietic porphyria, even in utero as nonimmune 
hydrops.  

• Erythropoietic protoporphyria is most common porphyria in children.  



• ALA and PBG are excreted in 
urine.  

• Excretion of porphyrins in 
urine or bile is determined by 
number of carboxyl groups.  

• Many carboxyl groups, such as 
uroporphyrin(octacarboxyl 8 
porphyrin) and heptacarboxyl 
7 porphyrin, are water soluble 
and readily excreted in urine.  

• Fewer carboxyl groups, such 
as protoporphyrin (dicarboxyl 
porphyrin), are not water 
soluble and are excreted in 
bile and feces. 

•  Coproporphyrin 
(tetracarboxylporphyrin) is 
excreted partly in urine and 
partly in bile.  

 



Panel of porphyria 

URINE 

• ALA  

• PBG   

• Uroporphyrin 

• Heptacarboxyl porphyrin 

• Hexacarboxyl porphyrin 

• Pentacarboxyl porphyrin 

• Coproporphyrin 1 

• Coproporphyrin 3 

RBC 

• Protoporphyrine 





• Whereas porphyrin precursors 
ALA and PBG are colorless, 
nonfluorescent, and excreted 
unchanged in urine, PBG may 
degrade to colored products 
such as brownish pigment called 
porphobilin or spontaneously 
polymerize to uroporphyrins.  

 

• Porphyrins are red in color and 
display bright-red fluorescence 
when exposed to long-wave 
length ultraviolet (UV) light.  

 



 



considering all age-groups, 
and are very different in 
clinical presentation, 
precipitating factors, 
methods of diagnosis, and 
effective therapy . 
 
 

  



• Givosiran Sodium is a small 
interfering RNA (siRNA) 
therapeutic that targets 
aminolevulinic acid synthase 1 
(ALAS1), rate-limiting enzyme 

 

• By downregulating expression of 
ALAS1, reduces production of 
ALA and PBG, thereby alleviating 
symptoms 

 

 



 



 



Environmental factors  

• Environmental factors with key role in triggering disease: 

Drugs 

Calorie restriction 

Hormones 

Infections 

Alcohol abuse 

• Some aspects involved in pathogenesis of diseases remain ill-defined 
and diagnosis still represents diagnostic challenge for clinicians. 

• Review Articl.A challenging diagnosis for potential fatal diseases: Recommendations for diagnosingacute porphyrias 



Multiform clinical manifestations 

• Acute porphyrias are often misdiagnosed diseases due to multiform clinical 
manifestations, which can mimic many other (and more common) diseases  

 

• Many different specialists involve in diagnosing and managing : 

Surgeons 

Psychiatrists 

Gastroenterologists 

Neurologists 

Emergency physicians 



. Step 1 — diagnosis of acute porphyric attack 

 

 

• Clinical features 

 



cardinal sign of an acute porphyria  
• Most common complaint is a severe abdominal pain, mimicking an “acute abdomen” 

• Nausea and vomiting 

• Neurological and psychiatric  symptoms [depression and apathy to extreme agitation or psychosis 
with hallucinations] 

• Back pain extending to proximal limbs  

• Signs of vegetative dysfunction (HTN with postural hypotension, tachycardia and constipation)  

• An acute attack may preceded by behavioural changes such as anxiety, irritability, restlessness and 
insomnia, and may rapidly into symptoms of severe autonomic and acute motor and sensory 
neuropathy.  

• Muscular weakness, in particular proximal motor neuropathy (resembling Guillain–Barre syndrome), 
is quite common. It can progress to general paralysis, leading to severe respiratory impairment up 
to death from cardiorespiratory arrest. 

• Hyponatremia and hypomagnesemia may occur as a result of dehydration nephrotoxicity or SIADH 

• These water/electrolyte disorders may contribute to neurological and psychiatric symptoms of 
acute porphyric attack 

• Review Article. A challenging diagnosis for potential fatal diseases: Recommendations for diagnosing acute porphyrias 



 



• Symptoms of cutaneous photosensitivity begin in childhood and 
consist of acute pain and itching, often occurring within minutes of 
sunlight exposure and followed by redness and swelling with 
continued exposure  

 



Erythrodontia 



PCT 

• Blistering and crusted skin lesions on  backs of hands, sun-exposed 
areas of body, and less often on forearms, face, ears, neck, legs, and 
feet. 

• Heal slowly, and are subject to infection. 

• Skin is friable, and minor trauma may cause blisters or denudation of 
skin 

• Facial hypertrichosis and hyperpigmentation are also common. 

• Severe scarring and thickening of sun-exposed skin may resemble 
scleroderma.  
 

 



Diagnosis of acute porphyria should be considered in any patient 
presenting with symptoms that are prevalent in these conditions: 
 

• Abdominal pain, if evaluation is 
not suggestive of other causes  

 

• A diagnostic suspicion may be 
provided by urine darkening on 
standing in sunlight (half an hour 
is enough) 

 

 



 

 

 

•  A diagnostic suspicion by urine darkening (red tint varying from port 
wine to diluted strawberry sap) on standing in sunlight (half an hour) 

 

• As an effect of spontaneous polymerization of urinary PBG to 
uroporphyrins and other pigments (enhanced by sun exposure) 

• Review Article.A challenging diagnosis for potential fatal diseases: Recommendations for diagnosing acute porphyrias 

 

 



• Although even a single specific symptom should lead to consider 
diagnosis, in patient with abdominal pain : 

Dark/reddish urine 

New-onset hypertension 

Hyponatremia 

Proximal muscle weakness 

Recent use of drugs known to exacerbate porphyria 

Recent calorie restriction diets 

Alcohol abuse  



Age at clinical onset may also be relevant:  

• ALA-D deficiency porphyria, start in early infancy 

• CEP, EPP in early infancy 

 

• AIP, HCP, and VP have never been reported before puberty 

 
 

 

 

 

 

• Review Article. A challenging diagnosis for potential fatal diseases: Recommendations for diagnosing acute porphyrias 

 

 

 



• HCP and VP ,CEP , PCT →Blistering cutaneous porphyria  

• Skin fragility and bullous eruptions may be relevant presenting symptoms  

 

• EPP, XLP → Nonblistering cutaneous porphyria  

• AIP with severe neurovisceral  symptoms, without cutaneous symptom 

 

• Acute neurological presentation does not differ qualitatively among different 
forms of acute porphyria, including lead poisoning. 
 

 

• Review Article. A challenging diagnosis for potential fatal diseases: Recommendations for diagnosing acute porphyrias 

 

 



• Due to their non-specificity, clinical features alone are not sufficient 
for confirm diagnosis of acute porphyric attack or to differentiate 
between various forms of acute porphyria. 

•  For this reason, an immediate (we recommend at onset of acute 
phase of disease) assessment and interpretation of laboratory 
biochemical tests: 

•  (determination and quantification of porphyrins and non-porphyrin 
precursor in biological samples) are mandatory for an accurate 
diagnosis, and hence for starting an appropriate treatment 

• Review Article. A challenging diagnosis for potential fatal diseases: Recommendations for diagnosing acute porphyrias 

 



 Diagnosing an acute porphyric 
attack — biochemical tests 



Biochemical tests 

• Step-1  →→urinary excretion of non-porphyrin precursors: 

I. δ-aminolevulinic acid (ALA)  

II.  Porphobilinogen (PBG)  

 

• A fresh light-protected urine sample (Spot (single void) urine 
specimens)  should be sent to a specialist laboratory (first-line test).  

• In case of significant renal dysfunction, ALA and PBG levels should be 
measured in serum 

• Review Article. A challenging diagnosis for potential fatal diseases: Recommendations for diagnosing acute porphyrias 

 



Biochemical tests 

• Urinary PBG should be measured.  

• Urinary PBG is always increased during acute attacks of AIP, HCP, and VP and is not increased in any 
other medical conditions. 

• Therefore both sensitive and specific.  

• Results from spot (single-void) urine specimens are highly informative because increases during acute 
attacks.( by using rapid (“bedside”) test kits) 

• A 24-hour collection can unnecessarily delay diagnosis.  

• Same spot urine specimen should be saved for quantitative of PBG (relative to cr) to confirm 
qualitative PBG  

• ALA is often measured as well, but is usually less elevated than PBG in AIP, HCP, and VP. 

• In ALA dehydratase porphyria (ADP), urinary ALA and porphyrins, but not PBG, are greatly elevated.  

• Measurement of urinary porphyrins in addition to PBG is recommended to screen for acute 
porphyrias because PBG is often less elevated and returns to normal more rapidly in HCP and VP than 
in AIP. 

•  Porphyrin measurement alone should be avoided for screening, however, because it is often 
increased in many disorders other than porphyrias, such as liver diseases 



• PBG is a colorless pyrrole and its measurement relies on formation of 
a violet pigment with para-dimethylaminobenzaldehyde (Ehrlich's 
aldehyde reagent).  

• PBG must be separated from other urinary substances, principally 
urobilinogen, that also react with Ehrlich's aldehyde reagent. 

•  A kit for semiquantitative screening for elevated of PBG (Trace® PBG 
kit, Thermo Fischer Scientific) is reliable  

• The Watson-Schwartz and Hoesch tests ,which involve initial addition 
of Ehrlich's reagent to urine, are less objective and less reliable, 
especially in inexperienced hands. 

• uptodate 

 

 



Biochemical tests 

• These assays may miss diagnosis in some uncommon circumstances: 

 

• a) In ALA-D porphyria or lead poisoning→↑ALA but not PBG 

• b) Immediately treat with heme arginate (rapidly ↓ ALA and PBG) 

• c) In HCP and VP, ↑ ALA and PBG may be more transient 

• d) In high urinary bilinogen excretion (due to cross-reaction with 

        p-dimethylaminobenzaldehyde) 
• Review Article. A challenging diagnosis for potential fatal diseases: Recommendations for diagnosing acute porphyrias 

 

 



Isolated urinary ALA increase may also arise from: 
 

a) Oral ALA ingestion, used in photodynamic localization and 
treatment of variety of malignant lesions  

b) Hereditary tyrosinemia type I (Succinylacetone is structurally similar 
to ALA, inhibits ALAD)→can symptoms resembling acute porphyria 

c) lead exposure (Inhibition of erythrocyte ALAD activity ) 

 

•  Clinicians should confirm ALA-dehydratase porphyria or lead 
intoxication by using also enzymatic and molecular methods. 

 

 

 



• 𝛿-aminolevulinic acid  — Normal urinary excretion ALA is <7 mg/24 h 
(53 𝜇moles/24 hours). 

•  In attack of AIP, urinary ALA is markedly elevated, >10 times upper 
limit of normal (25 to 100 mg/day). 

 

• Porphobilinogen- Normal urinary excretion of PBG is <2 to 4 mg/24 h 
(<9 to 18 micromoles/24 hours)  

• In attack of AIP, urinary PBG is markedly elevated, at least 5 to 10 times 
upper limit of normal (50 to 200 mg/day; 220 to 880 𝜇moles/day). 

 
• uptodate 



 Step 2 — definition of the 
kind of acute porphyria 



After diagnosing an acute porphyric attack, it is mandatory to define kind of acute 
porphyria  
 • AIP, VP, and HCP may be readily differentiated, if clinically overt, by a 
group of biochemical tests including: 

A. Assessment of urine, plasma, and fecal porphyrin patterns (should 
samples collected distant from heme arginate therapy)  

B. Fluorescence plasma patterns  

 

• These tests may also be used to identify rare cases of dual porphyrias 
(deficiencies of 2 enzymes of heme pathway)  

 



 



Fluorescent 
pink color 
discoloration 
of urine under 
ultraviolet 
light 
examination in 
acute hepatic 
porphyria 





 



zinc protoporphyrin  

• For diagnosis of EPP and XLP:  

1) Measurement of total erythrocyte protoporphyrin and, if  total is elevated, 

2) Fractionation of protoporphyrin in to metal-free and zinc-chelated forms 

• Increases in erythrocyte total and zinc-chelated protoporphyrin occur in many other conditions, 
including: 

 Iron deficiency 

 lead poisoning 

Hemolysis 

Anemia of chronic disease 

Other erythrocyte disorders. 

• Therefore diagnosis of EPP must be confirmed by showing a predominant increase in free and 
metal-free protoporphyrin.  

• In XLP, both free and zinc protoporphyrin are elevated 

 

 



• These tests remain mandatory in follow-up of disease during 
symptom-free periods, in order to evaluate efficacy of treatment and 
risk long-term organ complications (liver and kidney) in acute 
porphyrias. 

•  Evaluation of specific enzyme activities (assessed on erythrocytes, 
fibroblasts or liver tissue) may also be useful in some cases. 

 
• Review Article. A challenging diagnosis for potential fatal diseases: Recommendations for diagnosing acute porphyrias 

 

 

 



 



Complication 
• EPP : 

Myelodysplastic or myeloproliferative disorders  

Chronically ↑ LFT or rapidly progressive hepatic failure. 

Billiary stone 

• AIP : 

chronic liver disease.  

Risk of hepatocellular carcinoma  60- to 70-fold after age 50, even in asymptomatic individuals. 

• PCT: 

Pseudoscleroderma, calcification of skin and subcutaneous tissue 

advanced liver disease and hepatocellular carcinoma 

•  Liver imaging and serum α-fetoprotein determination may be advisable in all PCT with cirrhosis 
or advanced fibrosis at 6-month intervals  

• HCP: 

Concomitant liver diseases may increase porphyrin retention and photosensitivity.  

Risk of hepatocellular carcinoma is increased. 

 

 

 

 



 
Treatment experience with 
EPP and  XLP 
 

•  Exposure to sunlight should be avoided 

•  Beta-carotene, oral cysteine, vitamin C have no proven efficacy. 

•  High doses of cimetidine were effective in reducing symptoms in 3 children EPP 

•  Increasing skin melanin by narrow-band UV-B phototherapy  

•  Afamelanotide, synthetic analog of melanocyte-stimulating hormone, darkened 
skin 

•  Dersimelagon, orally selective melanocortin-1 receptor (MC1R) agonist , 
increases skin melanin. 

•  Drugs or hormone that impair hepatic excretory function should be avoided. 

•  Iron deficiency should be corrected, particularly in XLP.  

•  Vitamin D and hepatitis A and B vaccination are recommended. 



Treatment experience with 
ADP  

• Is limited but is similar to other acute porphyrias.  

• Glucose seems to have minimal effectiveness but may tried for mild symptoms.  

• Hemin therapy  

• Hemin is effective in porphyria-like symptoms with tyrosinemia and can reduce 
urinary ALA and coproporphyrin in lead poisoning. 

•  Avoidance of drugs that are harmful  

• Liver transplantation was not effective in child with severe disease.  

• In a recent report, weekly blood transfusions and hydroxycarbamide  

   used in addition to heme-arginate to suppress erythroid heme synthesis. 

 



Treatment experience with AIP  

•  Pain usually requires opioid; low risk addiction after recovery from acute attack.  

•  Ondansetron or promethazine for nausea and vomiting  

•  short-acting benzodiazepines for anxiety and restlessness. 

•  β-Adrenergic blocking for tachycardia and HTN but may hazardous in patients hypovolemia and cardiac failure 

•  IV hemin is treatment of choice for most acute attacks of porphyria. 

• Standard regimen of hemin for treatment of acute porphyric attacks is 3-4 mg/kg/day for 4 days. 

• Givosiran, an ALAS1-directed interfering RNA therapeutic, is effective for preventing frequent attacks  

• Liver transplantation is effective in severe AIP who refractory to pharmacologic therapy. 

• Gabapentin, pregabalin, levetiracetam, and vigabatrin are considered safe or probably safe, and clonazepam is 
probably less harmful than phenytoin, barbiturates, or valproic acid. 

• Control of HTN is important and may help prevent chronic renal impairment and renal transplantation 

  

 

 

 

 



Treatment experience 
with CEP  

• Avoid sunlight exposure is essential 

•  Minimizing skin trauma and prompt treatment of any cutaneous infections are essential. 

•  Sunscreen lotions and beta-carotene are of little benefit. 

•  Transfusions to achieve Hgb sufficient to significantly suppress erythropoiesis for 
reducing porphyrin and photosensitivity. 

•  Concurrent deferoxamine to reduce iron overload and hydroxyurea to suppress 
erythropoiesis 

• Splenectomy reduces hemolysis and transfusion requirements in some patients.  

• Iron restriction by phlebotomy or iron chelators may improve photosensitivity in CEP by 
decreasing ALAS2 activity and porphyrin production. 

• Most effective treatment is marrow stem cell transplantation in early childhood, which 
has greatly reduced porphyrin and photosensitivity and increased long-term survival. 

 



Treatment experience with PCT 

• Two specific and effective forms of treatment, phlebotomy and low dose 
hydroxychloroquine 

•  Susceptibility factors should be removed when possible.  

• Use of alcohol, estrogens (in women), and smoking should be stopped, and 
patients tested for HCV, HIV, and HFE pathogenic variants.  

• Susceptibility factors and degree of iron overload, as assessed by serum ferritin, 
can influence choice of treatment. 

• Infusions of deferoxamine, an iron chelator, when phlebotomy is contraindicated 

• Low-dose of hydroxychloroquine (or chloroquine)When phlebotomy is 
contraindicated 



Treatment experience with HEP 

 

• Avoiding sunlight exposure is most important in HEP, as in CEP.  

• Oral charcoal was helpful in severe case with dyserythropoiesis.  

• Phlebotomy has shown little or no benefit. 

 



Treatment experience with HCP 

• Acute attacks of HCP are treated as in AIP, includes IV hemin  

• Identifying and avoiding precipitating factors. 

• Phlebotomy and chloroquine are not effective.  

• GnRH analogs can effective for prevention of cyclic attacks.  

• Prognosis is generally better than in AIP.  

• Givosiran, an siRNA therapeutic agent, has been approved for 
prevention of acute attacks in all acute hepatic porphyrias, although 
experience in HCP is limited. 

• Prevention and genetic counseling are same as in other acute porphyrias 

 



Treatment experience with VP 

• Acute attacks are treated as in AIP 

• Hemin is beneficial for acute attacks but not for cutaneous symptoms. 

• Light protection is important ,using long-sleeved clothing, gloves, a 
broad-brimmed hat, and sunscreen preparations 

• Exposure to short-wavelength UV light, which does not excite 
porphyrins, may increase skin pigmentation and protection. 

•  Phlebotomy and chloroquine are not effective. 

•  Surprisingly, oral activated charcoal was reported to increase porphyrin 
and worsen skin manifestations. 

 



 


