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Abstract

Acute porphyrias are a group of rare inherited disorders causing acute neuro-

visceral attacks. Many terms used frequently in the literature and clinical prac-

tice are ambiguous, which can lead to confusion in the way patients are

managed, studied, and reported in clinical studies. Agreed definitions are a

necessary first step in developing management guidelines and will facilitate

communication of results of future clinical research. The Delphi method was

used to generate consensus on key terms and definitions in acute porphyria.

The process started with a brainstorming phase offered to all members of the

European Porphyria Network followed by two Delphi rounds among interna-

tional experts in the field of porphyria (the Acute Porphyria Expert Panel). A

consensus of 75% or more was defined as the agreement threshold. A total of

63 respondents from 26 countries participated in the brainstorming phase,

leading to the choice of nine terms and definitions. A total of 34 experts were
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invited to take part in the Delphi rounds. Seven of the initial nine terms and

definitions which entered the first Delphi round achieved the threshold for

agreement. Following a second Delphi round, all nine definitions achieved

agreement. Agreement on the definitions for nine important terms describing

acute porphyrias represents a significant step forward for the porphyria com-

munity. It will facilitate more accurate comparison of outcomes among por-

phyria centres and in clinical trials and provide a strong framework for

developing evidence-based clinical guidelines.

KEYWORD S

acute intermittent porphyria, acute porphyria, consensus, Delphi, hereditary

coproporphyria, variegate porphyria

1 | BACKGROUND

Acute porphyrias1 are a group of rare inherited disor-

ders caused by partial deficiencies of certain enzymes

in the haem biosynthetic pathway. Nearly all cases are

one of three types, acute intermittent porphyria (AIP,

OMIM #176000), variegate porphyria (VP, OMIM

#176200), or hereditary coproporphyria (HCP, OMIM

#121300), which are dominantly inherited disorders

with very low clinical penetrance. Most people with a

pathogenic gene variant never have symptoms, but a

small fraction suffers from acute attacks which may be

life-threatening if not recognised or if appropriate

treatment is delayed.2

Manifestations of a porphyria attack3 are non-specific

and highly variable, including severe, poorly localised

abdominal pain, vomiting, systemic arterial hyperten-

sion, tachycardia, hyponatraemia, seizures, predomi-

nantly motor peripheral neuropathy, and psychiatric

symptoms. Attacks may be triggered by endogenous

and/or environmental factors, including hormonal

changes of the menstrual cycle, certain drugs, alcohol,

fasting, and stress, which upregulate haem synthesis in

the liver either by directly inducing the rate-limiting

enzyme 5-aminolaevulinic acid synthase 1 (ALAS1), or

indirectly by depleting the hepatic haem pool that regu-

lates this enzyme.4 Overexpression of ALAS1 results in

increased production and accumulation of haem pathway

intermediates including 5-aminolaevulinic acid (ALA)

and porphobilinogen (PBG) which are thought to be

responsible for the symptoms and signs of an attack

through toxic damage to nerves in the central, peripheral

and autonomic nervous systems. High plasma levels and

urinary excretion of ALA and PBG are key findings in

the laboratory diagnosis of an attack.

Treatment with human haemin to restore hepatic

haem reduces elevated levels of ALA and PBG and

may alleviate symptoms and shorten an attack.5,6 A

small proportion of patients have recurrent attacks

requiring preventive treatment or liver transplanta-

tion.7 Late complications of acute porphyrias may

include fixed systemic arterial hypertension, chronic

kidney disease, chronic neuropathy, and hepatocellu-

lar carcinoma.8

Two of the acute porphyrias, VP and HCP, may pre-

sent with light-sensitive skin problems either alone or

during an attack, which can be highly debilitating.9 Skin

manifestations of the acute porphyrias have been

excluded from the current work but will be considered

in the context of other cutaneous porphyrias at a later

date. Rare acute porphyrias, including ALA dehydratase

deficiency porphyria (OMIM *125270) and homozygous

(compound heterozygous) porphyrias, have unique clini-

cal features and are beyond the scope of the

current work.

Many terms used in the extensive published literature

on acute porphyrias and in clinical practice are ambigu-

ous, with different meanings to different experts in the

field, which contributes to confusion and inconsistencies

in how patients are managed. Ambiguous terms are also

an obstacle when comparing clinical practice and thera-

peutic outcomes among centres and in clinical trials,

especially when developing clinical guidelines. Agreed

definitions are not diagnostic or management criteria but

are an essential first step in preparing guidelines for the

treatment and monitoring of acute porphyrias and can

facilitate and advance clinical research on these rare

diseases.

Delphi is a process used to arrive at group opinions

by surveying a panel of experts using a series of struc-

tured questionnaires to arrive at consensus opinions.10,11

As a part of the process, the responses from each ques-

tionnaire are summarised and fed back to the partici-

pants. Although the Delphi method simply measures the
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degree of consensus among participants, it can be modi-

fied to allow disagreements to be discussed and resolved,

thereby promoting the development of consensus. The

Delphi process has been successfully used in various

medical fields to establish definitions, with the aim of

addressing variations in clinical practice and developing

management guidelines.12–20

This study aims to establish consensus among

international clinical experts on definitions for the fol-

lowing terms that relate to the diagnosis, treatment,

and monitoring of acute porphyrias: acute porphyria,

acute porphyria attack, severe acute porphyria attack,

active (symptomatic) acute porphyria (including spo-

radic acute porphyria and recurrent acute porphyria),

latent (inactive) acute porphyria, asymptomatic acute

porphyria (in remission), symptomatic high excreter,

asymptomatic high excreter, prophylactic haemin, and

on-demand haemin. We expect that consensus on

these terms will greatly facilitate the development of

guidelines for diagnosis and treatment of these

disorders.

2 | METHODS

The study comprised two phases: a brainstorming phase,

followed by the Delphi rounds phase. Figure 1 illustrates

the steps followed to reach a consensus for acute

porphyria-related definitions.

Online surveys were conducted via SurveyMonkey

by the Outcomes and Implementation Research Unit

at the University of Kansas Medical Center in accor-

dance with the Declaration of Helsinki (as revised in

2013)21; individual consent for the survey was inferred

in the cover letter of the survey.

2.1 | The brainstorming phase

The European Porphyria Network (Epnet) president,

(SS) and the working group chairs (YE and PS), collec-

tively referred to as ‘chairs’, drafted a list of terms con-

sidered important for acute porphyrias and proposed

starting definitions for each term. A pilot survey was

sent to members of the Acute Porphyria Expert Panel,

subsequently referred to as the ‘expert panel’ to

(1) agree or disagree with the proposed definitions,

(2) suggest other related terms and definitions to be

included, and (3) add references to support their sug-

gestions. Members of the expert panel are international

leaders in the porphyria field who were selected by the

chairs to ensure global representation and a range

of perspectives. They include clinicians, laboratory

medicine specialists, and the leader of a patient

advocacy group.

After the expert panel completed the pilot survey, the

chairs incorporated their comments, and a revised survey

was distributed to a broader audience of the porphyria

community for further brainstorming. The broader audi-

ence included all members of Epnet who were encour-

aged to circulate the survey to other contacts in the

porphyria community. The audience thus consisted of cli-

nicians, patients, and laboratory specialists with an inter-

est in and personal or clinical experience of acute

porphyrias. The survey comprised a set of terms and draft

definitions relating to acute porphyrias developed by the

expert panel. Respondents were asked to agree or dis-

agree with each definition and provide open-ended expla-

nations of their responses. A meeting with the expert

panel was carried out after completion of the survey to

discuss areas of disagreement or uncertainty and to pro-

pose and discuss any additional terms and definitions

that should be included in the survey. A map of the

broader audience survey responses is illustrated in

Figure 2.

2.2 | The Delphi phases

2.2.1 | Delphi 1

The terms and definitions were revised by the chairs

using feedback from the broader audience survey. A sur-

vey of the revised definitions from the first Delphi round

was circulated once again to the expert panel. Questions

included a four-point Likert scale of agreement/disagree-

ment, followed by opportunities for comments. The

results were analysed and summarised using SurveyMon-

key and Microsoft Excel. Definitions achieving at least

75% consensus were accepted and definitions achieving

less than 75% were considered to require further discus-

sion and revision.

2.2.2 | Delphi 2

The chairs reviewed the feedback from Delphi 1 and

revised the definitions accordingly. The updated defini-

tions were sent again to members of the expert panel for

a second Delphi round. Definitions that still did not

achieve 75% consensus or that generated helpful com-

ments were revised and recirculated to the expert panel

for additional revisions. This final Delphi round deter-

mined the final terms and definitions.
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3 | RESULTS

Thirty-four specialists in the field of porphyria were

invited to join the expert panel. They comprised

15 females and 19 males with an age range of 42–80. A

total of 26 members of the panel were clinicians, 7 labora-

tory experts, and 1 the leader of a patient advocacy

group.

FIGURE 2 Geographical distribution of all responses, including the initial survey and the broader audience of the porphyria community,

which included 63 responses from 26 countries. Each response was from either an individual expert or a collaborating group of experts.

FIGURE 1 Summary of the steps in

the Delphi consensus process that was

used to develop definitions for the acute

porphyrias.

4 STEIN ET AL.
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The brainstorming phase involved an initial survey

piloted by 20 members of the expert panel followed by a

further survey among the wider porphyria community

(63 responses from 26 countries). This was followed by

two Delphi rounds within the expert panel. A total of

nine definitions entered the first Delphi round and

response rate was 85% (29/34). Seven terms had more

than 75% agreement regarding definitions, and two had

less than 75% agreement. Definitions for the two terms

that did not achieve 75% consensus were revised and

moved forward to the second Delphi round. In addition,

one term and its definition achieved more than 75% con-

sensus but generated multiple useful comments and was

also revised and included in the second Delphi round.

The response rate was 88% (30/34) in the second Delphi

round. All nine terms and definitions, including the three

revised terms, achieved more than 75% agreement by the

end of the second Delphi round. The final consensus

of acute porphyria-related terms and their definitions

are described below and summarised in Table 1 and

Figure 3.

3.1 | Final terms and definitions

1. Acute porphyrias

Acute porphyrias are rare inborn errors of haem bio-

synthesis. The three autosomal dominant acute porphyrias,

AIP, VP, and HCP, result from inheritance of pathogenic

variants in the hydroxymethylbilane synthase, protopor-

phyrinogen oxidase and coproporphyrinogen oxidase genes,

respectively. The diagnoses are established by demonstrat-

ing typical patterns of haem precursor accumulation

and/or a pathogenic gene variant.

The term ‘acute hepatic porphyria’ was simplified to

‘acute porphyria’ as all three of the most common forms

of acute porphyria are hepatic.

Since the purpose of this work was to generate com-

mon terms and definitions but not, at this point, diagnos-

tic criteria or treatment guidelines there was agreement

that definitions should be phrased as generally as

possible.

Some panel members considered that the very low clini-

cal penetrance in the dominant acute porphyrias justified a

separate term to describe people found to have a pathogenic

variant but without symptoms or biochemical abnormali-

ties. The term ‘carrier’ was proposed but felt to be mislead-

ing since this is more often used to describe a person with a

variant for a recessive condition who usually has no risk of

symptoms. There was consensus that the definition for the

three most common acute porphyrias, which are autosomal

dominant diseases should include all people found to have

a pathogenic gene variant, whether or not symptoms have

occurred since they all have some level of future risk. There

is precedence for this terminology in other autosomal domi-

nant diseases with variable penetrance, for instance, long

QT syndrome.22

2. Acute porphyria attack

An acute porphyria attack is an episode that includes:

Two or more of the following manifestations typically

persisting for more than 24 h in the absence of other likely

explanations.

AND significantly increased urinary PBG/creatinine

ratio, typically more than 10 times the upper limit of nor-

mal (or above 10 μmol/mmol creatinine if the upper limit

of normal is ≤1 μmol/mmol creatinine e.g., when mea-

sured by mass spectrometry).

• Intense pain, severe enough to require hospital admis-

sion, is a feature of nearly all attacks. Pain is most com-

mon in the abdomen but may affect other areas such as

the back, legs, arms, or chest

• Nausea, vomiting, and/or constipation

• Systemic arterial hypertension and/or tachycardia

• Hyponatraemia

• Peripheral neuropathy (e.g., muscle weakness, paralysis,

or reduced tendon reflexes)

• Urinary retention or incontinence

• Central nervous system involvement (e.g., seizures, confu-

sion, reduced consciousness, psychosis, or posterior

reversible encephalopathy syndrome on MRI scan)

2a. A severe acute porphyria attack is associated with

1 or more of the following features: significant hyponatrae-

mia, peripheral neuropathy, urinary retention or inconti-

nence, central nervous system involvement, arrhythmias.

Note that attack severity may evolve, and any attack

may rapidly become severe.

Many experts commented on the lack of evidence in

relation to all aspects of the definitions related to acute

attacks, as well as the difficulty and risk of categorising

attack severity on the basis of a combination of symptoms

and signs which are variable and non-specific.

Most favoured using urine PBG rather than urine

ALA as part of this definition, since although ALA is

probably more directly related to pathogenesis of symp-

toms, PBG is more specific for the diagnosis of acute por-

phyrias and the assay is more readily available in

hospitals around the world. A key area of disagreement

was the threshold level of urine PBG that should be used

to define an attack. Experts were divided in their experi-

ence about whether a urine PBG of 5-fold or 10-fold the

upper limit of normal was more appropriate. The evidence
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TABLE 1 Final definitions for acute porphyria terms.

Term Definition

1. Acute

porphyria

Acute porphyrias are rare inborn errors of haem biosynthesis. The three autosomal dominant acute porphyrias, acute

intermittent porphyria (AIP), variegate porphyria (VP), and hereditary coproporphyria (HCP), result from

inheritance of pathogenic variants in the hydroxymethylbilane synthase, protoporphyrinogen oxidase and

coproporphyrinogen oxidase genes, respectively.a The diagnoses are established by demonstrating typical patterns of

haem precursor accumulation and/or a pathogenic gene variant.

2. Acute

porphyria

attack

An acute porphyria attack is an episode that includes:

2 or more of the following manifestations typically persisting for more than 24 h in the absence of other likely

explanations.

AND significantly increased urinary PBG/creatinine ratio.b

• Intense pain, severe enough to require hospital admission, is a feature of nearly all attacks. Pain is most common in

the abdomen but may affect other areas such as the back, legs, arms, or chest

• Nausea, vomiting, and/or constipation

• Systemic arterial hypertension and/or tachycardia

• Hyponatraemia

• Peripheral neuropathy (e.g., muscle weakness, paralysis or reduced tendon reflexes)

• Urinary retention or incontinence

• Central nervous system involvement (e.g., seizures, confusion, reduced consciousness, psychosis, or posterior

reversible encephalopathy syndrome on MRI scan)

2a. A severe acute porphyria attack is associated with 1 or more of the following features: significant hyponatraemia,

peripheral neuropathy, urinary retention or incontinence, central nervous system involvement, arrhythmias.

Note that attack severity may evolve, and any attack may rapidly become severe.

3. Active

(symptomatic)

acute porphyria

Active (symptomatic) acute porphyria refers to a patient who has experienced at least 1 acute porphyria attack within

the last 2 years:

3a. Sporadic acute porphyria refers to a patient who has experienced 1–3 attacks in any 12-month period within the last

2 years.

3b. Recurrent acute porphyria refers to a patient who has experienced 4 or more attacks in a maximum period of

12-months within the last 2 years.

4. Latent

(inactive) acute

porphyria

Latent/Inactive porphyria refers to a person who has been found to have a pathogenic gene variant associated with

acute porphyria but has never experienced definite manifestations of acute porphyria, AND whose urine

PBG/creatinine ratio is lower than 4 times the upper limit of normal.b

These may be further divided into:

4a.Latent at risk—a person who has been found to have a pathogenic variant as part of family screening.

4b.Latent low-risk—a person with no family history of porphyria who has been found to have an incidental pathogenic

variant.

5. Asymptomatic

acute porphyria

Asymptomatic acute porphyria (acute porphyria in remission) refers to a person who has experienced at least 1 acute

porphyria attack in the past but has had no acute porphyria-related manifestations during the last 2 years AND urine

PBG/creatinine ratio is less than 4 times the upper limit of normal.b

6. Asymptomatic

high excreter

An asymptomatic high excreter refers to a person with confirmed acute porphyria who has had no porphyria-related

manifestations during the last 2 years AND whose urine PBG/creatinine ratio is at least 4 times the upper limit of

normal.b

7. Symptomatic

high excreter

Symptomatic high excreter (chronic high excreter) refers to a patient with confirmed acute porphyria who has not had

any acute attacks in the last 2 years but has longstanding pain or other porphyria-related manifestations in the

absence of other likely explanations AND urine PBG/creatinine ratio is at least 4 times the upper limit of normal.b

8. Prophylactic

hemin

Prophylactic haemin is the administration of haemin infusions at regular intervals to try to prevent acute porphyria

attacks.

10. On-demand

hemin

On-demand haemin is the administration of haemin infusions to treat very early symptoms of an acute porphyria

attack to try to abort the attack.

aALAD deficiency porphyria and homozygous/compound heterozygous acute porphyrias were considered to be beyond the scope of this definition.
bConsiderations in the interpretation of Urine PBG/creatinine ratio: (1) The quality of the PBG analysis should be within specifications set by Epnet EQAS

(or another EQA organisation). (2) PBG/creatinine ratio is typically increased to more than 10 times the upper limit of normal during attacks. However, if

the upper limit of normal is ≤1 μmol/mmol creatinine (e.g., when measured by mass spectrometry), a result above 10 μmol/mmol creatinine is expected

during attacks. (3) If the patient's PBG when asymptomatic is higher than 10 times the upper limit of normal or more than 10 μmol/mmol creatinine if

measured by mass spectrometry, a significant further increase above baseline is expected during attacks. (4) In AIP, PBG/creatinine typically remains

elevated for many years after or between attacks. (5) In VP and HCP, PBG/creatinine may fall to normal once the attack has resolved. (6) A

PBG/creatinine ratio of 4 times the upper limit of normal is equivalent to 4 μmol/mmol creatinine if measured by mass spectrometry.
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base is poor and these and other thresholds have been var-

iably used in the literature. The problem is compounded

by significant assay variability and differences in the upper

limits of normal as evidenced by the results of the Epnet

external quality assurance scheme (EQAS).23 It was, there-

fore, emphasised that the analytical quality of PBG mea-

surement should be verified by participating in an EQAS.

Most experts agreed that the higher 10-fold threshold is

more specific. However, all agreed that defining an attack

does not mean a 10-fold elevation in urine PBG must be

documented in every attack to justify treatment. Several

experts commented that elevations of ALA and PBG may

be less prominent and more transient in VP and HCP.

See footnote b in Table 1 for considerations in the intereta-

tion of urine PBG.

There was extensive discussion about whether to

group symptoms and signs according to a common path-

ogenesis or clinically. The latter was chosen as being

clearer for non-experts. For example, it was considered

preferable to group constipation as a gastrointestinal

symptom rather than as a feature of autonomic

neuropathy.

The possibility of further grading attacks according to

severity was considered but it was considered potentially

harmful to grade an attack as mild or moderate since all

attacks are highly distressing to patients and symptoms

YesNo

Acute porphyria (AIP, VP, HCP)

Typical patterns of haem precursor accumulation and/or a

pathogenic gene variant

Acute attack during the last 2 years?

Sporadic acute

porphyria

1-3 attacks in any 12

month period in last 2

years

No

Recurrent acute

porphyria

4 or more attacks in

maximum period of 12

months in last 2 years

Acute attack > 2 yrs ago?

Latent at risk

Variant found

through family

studies

Latent low risk

Variant found by

random

sequencing

Asymptomatic acute

porphyria (acute

porphyria in remission)

No porphyria symptoms

u-PBG < 4x URL

Symptomatic high

excreter

Persistent porphyria

symptoms (e.g., pain)

Absence of other

explanations

u-PBG ≥ 4xURL

Asymptomatic high

excreter

No porphyria symptoms

u-PBG ≥ 4xURL

Yes

Never At least one

Latent Porphyria

No porphyria symptoms

u-PBG < 4x URL

Active (symptomatic) acute porphyria

An acute attack is an episode that includes:

2 or more of the following manifestations typically persisting > 24 hr with no other likely

explanation

AND significantly increased urinary PBG/creatinine excretion (urine PBG > 10 xURL or

>10 μmol/mmol creatinine if normal ≤ 1μmol/mmol creatinine)

Intense pain usually in abdomen but may affect other sites such as back, legs, arms, chest 

Nausea, vomiting and/or constipation

Systemic arterial hypertension and/or tachycardia

Hyponatraemia

Peripheral neuropathy (e.g. muscle weakness, paralysis, reduced tendon reflexes)

Urinary retention or incontinence

Central nervous system involvement (e.g. seizures, confusion, psychosis, posterior

reversible encephalopathy syndrome (PRES) on MRI scan)

A severe acute attack is associated with 1 or more of the following:

significant hyponatraemia, peripheral neuropathy, urinary retention or incontinence, central

nervous system involvement, arrhythmias

FIGURE 3 Flow chart summarising key terms for acute porphyria.
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and signs may worsen rapidly and become severe or even

life-threatening. For this reason, only ‘a severe attack’

was defined as a separate subcategory term, and a com-

ment was added that attacks may progress in severity.

Some experts wished to include specific thresholds of

plasma sodium and blood pressure as severity markers,

but the majority felt these considerations should be based

on good medical judgement and existing guidelines on

severity of hyponatraemia and hypertension and should

not be specific to porphyria. The panel agreed that sever-

ity markers should be restricted to features that are life-

threatening or severely debilitating and should not

include response to treatment (e.g., the response of pain

to opiate analgesia).

3. Active (symptomatic) acute porphyria

Active (symptomatic) acute porphyria refers to a

patient who has experienced at least 1 acute porphyria

attack within the last 2 years:

3a. Sporadic acute porphyria refers to a patient who

has experienced 1–3 attacks in any 12 month period within

the last 2 years.

3b. Recurrent acute porphyria refers to a patient who

has experienced 4 or more attacks in a maximum period of

12 months within the last 2 years.

The terms ‘active’, ‘symptomatic’ and ‘sporadic’ acute

porphyria have been widely used but poorly defined in

the past. The expert panel agreed it makes sense clinically

to define all patients with recent attacks as being ‘active’

since these patients are at highest risk of further attacks.

Although they represent a continuous spectrum, they

were divided into ‘sporadic attacks’ or ‘recurrent attacks’,

since treatments and risks differ for these subgroups.

Initially ‘symptomatic’ was defined as patients who

have ever in the past suffered from attacks. However, the

panel opted to change this to mean only those with

attacks in the last 2 years because they considered that

patients with historical symptoms, but none recently are

clearly not symptomatic.

The definition of ‘recurrent attacks’ as meaning ‘at least

4 attacks in a 12-month period’ is already widely used

within the porphyria community24 and was retained. Ambi-

guity was reduced by changing the wording from ‘within

12 months’ to ‘within a maximum period of 12 months’ to

be clear that recurrence in a patient with frequent attacks

can be defined without waiting for a full 12-month period.

In other words, an annualised attack rate can be calculated

over a shorter period of time. Several experts commented

that many patients with recurrent attacks had much higher

attack frequencies than 4 per 12 months.

It was agreed that patients with porphyria-related

skin symptoms as their only manifestation of acute

porphyria do not meet the definition of ‘active acute por-

phyria’ for the purpose of these definitions, which focus

on the neurovisceral symptoms that define the acute por-

phyrias. Although patients with skin manifestations only

are clearly symptomatic, their disease natural history,

treatment options, and risks are often completely differ-

ent from those with attacks, and terms to describe them

should be considered separately.

4. Latent (inactive) acute porphyria

Latent/Inactive acute porphyria refers to a person who

has been found to have a pathogenic gene variant associ-

ated with acute porphyria but has never experienced defi-

nite manifestations of acute porphyria, AND whose urine

PBG/creatinine ratio is lower than 4 times the upper limit

of normal.

These may be further divided into:

4a. Latent at risk—a person who has been found to

have a pathogenic variant as part of family screening.

4b. Latent low-risk—a person with no family history of

porphyria who has incidentally been found to have a path-

ogenic variant.

‘Latent porphyria’ is another term that has been widely

used but variously defined. The expert panel agreed this

best describes people who are found to have a pathogenic

variant for acute porphyria but have never had acute

attacks or any definite clinical manifestations of porphyria

and have a urine PBG/creatinine ratio that is within the

normal range (or at most minimally elevated).

This group was subdivided into ‘low-risk’ and ‘at-

risk’, as there are published evidence25 that people with a

pathogenic variant who were detected because they have

relatives with active porphyria are at higher risk of symp-

toms than those detected for another reason, such as

‘random’ sequencing.

Experts disagreed on the clinical significance of patho-

genic gene variants detected through random screening.

Some considered the risk of attacks in these people was so

low that they should be regarded as not affected, whereas

others disagreed because they are at some level of risk.

Because gene sequencing has previously demonstrated that

the prevalence of pathogenic variants may be as high as

1 in 1600,26 many questions about how to manage ran-

domly detected gene variants in healthy people remain.

Panel members agreed that patients with a patho-

genic variant who have features that are possibly related

to their porphyria but are not specific (such as hyperten-

sion, hepatocellular carcinoma, or chronic kidney dis-

ease) in the absence of attacks, should be included within

the definition of latent porphyria. Likewise, it was agreed

that patients with skin symptoms as their sole manifesta-

tion of an acute porphyria would be classed as latent

8 STEIN ET AL.
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porphyria for the purpose of these definitions, which cur-

rently focus on neurovisceral symptoms. This group will

be considered within the definitions for cutaneous por-

phyrias at a later date.

5. Asymptomatic acute porphyria

Asymptomatic acute porphyria (acute porphyria in

remission) refers to a person who has experienced at least 1

acute porphyria attack in the past but has had no acute

porphyria-related manifestations during the last 2 years

AND urine PBG/creatinine ratio is less than 4 times the

upper limit of normal.

The panel agreed that the term ‘asymptomatic acute

porphyria’ should be used to describe people who have

had symptoms in the past, but not within the last 2 years,

in contrast to those with ‘latent acute porphyria’ who

have never had symptoms. The PBG/creatinine ratio

threshold of 4 times the upper limit of normal is not

evidence-based but was chosen to align with the defini-

tion of asymptomatic high excreter where this threshold

had already been adopted by the porphyria community

based on an empirical approach.

6. Asymptomatic high excreter

An asymptomatic high excreter refers to a person with

confirmed acute porphyria who has had no porphyria-

related manifestations during the last 2 years AND whose

urine PBG/creatinine ratio is at least 4 times the upper

limit of normal.

The expert panel felt these patients required a sepa-

rate definition as they are believed to be at higher risk

of attacks than those with asymptomatic porphyria. The

PBG/creatinine ratio threshold of 4 times the upper

limit of normal is in common use and has been

retained.

It is important to emphasise that an ‘asymptomatic

high excreter’ may, or may not, have had a porphyria

attack in the past, in contrast to those defined as ‘asymp-

tomatic porphyria’ who have had previously active por-

phyria with at least one attack in the past, otherwise,

they are defined as ‘latent’.

7. Symptomatic high excreter

Symptomatic high excreter (chronic high excreter)

refers to a patient with confirmed acute porphyria who

has not had any acute attacks in the last 2 years but has

longstanding pain or other porphyria-related manifesta-

tions in the absence of other likely explanations AND

urine PBG/creatinine ratio is at least 4 times the upper

limit of normal.

In the past, experts have used the term ‘chronic high

excreter’ to define this group of patients but there was

agreement to change the name to ‘symptomatic high

excreter’ for consistency with other definitions. The term

describes patients with persistent chronic symptoms, typi-

cally pain, in the absence of acute attacks who also have

abnormal porphyrin biochemistry, typically raised urinary

PBG. Many of these patients have had porphyria attacks in

the past, especially those with AIP where biochemistry

remains abnormal for many years after an attack even in

the absence of further attacks,27 but some of these patients

have never had a documented attack in the past. It was con-

sidered important to have a term to describe this group of

patients as they are clinically complex and easily misdiag-

nosed; in particular, an exacerbation of chronic symptoms

in a symptomatic higher excreter may be difficult to distin-

guish from an acute attack.

8. Prophylactic haemin

Prophylactic haemin is the administration of haemin

infusions at regular intervals to try to prevent acute por-

phyria attacks.

Prophylactic haemin has been the main management

strategy for recurrent acute attacks but has been super-

seded by givosiran in many countries. This definition has

been widely agreed upon by experts for many years and

was not changed.

9. On-demand haemin

On-demand haemin is the administration of haemin

infusions to treat very early symptoms of an acute por-

phyria attack to try to abort the attack.

On-demand hemin is a strategy for managing patients

with recurrent attacks where haemin is given promptly

when the patient reports very early attack symptoms. It

differs from the prophylactic use of haemin where it is

given regularly regardless of symptoms or the use of hae-

min to treat established attacks. The goal of on-demand

haemin is to prevent progression of the acute attack and

avoid hospitalisation for more prolonged treatment.

4 | DISCUSSION

This is the first international effort to propose consensus

definitions for key terms to describe the acute porphyrias

and is a necessary first step before developing clinical

guidelines. General agreement was achieved after exten-

sive discussion among experts regarding terminology and

definitions based on disease pathogenesis, clinical course,

and outcomes. The respondents were from many
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countries and considered a range of perspectives. Consen-

sus was achieved through a rigorous Delphi-based

process.

A frequent misconception was that these definitions

might serve as diagnostic criteria or reflect treatment

boundaries. However, the main purpose of this work is

simply to generate common terms and definitions that

can be used in the future to prepare management guide-

lines, which will be based on examination of the evidence

for efficacy and safety. For example, while the agreed def-

inition of ‘an acute attack’ included the finding of a

raised urine PBG, a patient with known acute porphyria

presenting with typical symptoms and signs may be

judged to be having an attack that warrants treatment

without the need to know the urine PBG/creatinine ratio.

We avoided proposing diagnostic criteria, so the defi-

nitions we developed are general and descriptive. For

example, ‘acute porphyria’ is defined without proposing

biochemical and genetic criteria for laboratory diagnosis.

Diagnostic criteria will be addressed separately by a

working group that will consider laboratory diagnostic

approaches in greater detail.

Most definitions are based on consensus expert opin-

ion and current experience since evidence to assess many

implications of the definitions is sparse. For example, evi-

dence to support definitions that include urine PBG

thresholds is weak or non-existent. Therefore, many

definitions will need to be updated in the future as the

evidence base improves.

These terms and definitions focus primarily only on

acute attacks and other neurovisceral symptoms of acute

porphyrias. We acknowledge that skin symptoms, which

can be particularly significant in VP, are important to

consider, and will be addressed separately in future cuta-

neous porphyria definitions and guidelines.

We believe that our proposed terms and definitions

will be a strong basis for developing evidence-based clini-

cal guidelines for the acute porphyrias and will facilitate

future clinical research and improve our understanding

and management of these rare metabolic diseases.
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