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Abstract
Porphyrias are a heterogeneous group of rare metabolic disorders, caused by a partial deficiency in one of the enzymes in the
heme biosynthetic pathway.

Four forms of porphyrias, also referred as the acute porphyrias [acute intermittent porphyria, hereditary coproporphyria, variegate porphyria and the very rare porphyria due to ALA-dehydratase deficit] may present clinically with recurrent and severe
acute neurovisceral crises [acute porphyric attack (APA), including severe abdominal pain and moderate to severe symptoms
due to involvement of both peripheral and central nervous system imputable to an accumulation in tissues and plasma of
non-porphyrin heme precursors [α-aminolevulinic acid (ALA) and porphobilinogen (PBG)]. During the most severe and prolonged attacks, all parts of nervous system may be involved and severe forms of acute peripheral neuropathy or acute encephalopathy can develop. The clinical presentation of APAs may be greatly variable and may lead to other most common diagnostic
hypothesis, such as acute abdomen (acute appendicitis, renal or biliary colic, acute pancreatitis, perforated gastric ulcer or intestinal obstruction), Guillain-Barre’ syndrome or acute psychotic attack. The different possible expressions of the neurological
involvement along the course of APAs and suggestions for the correct diagnosis and the clinical management of these disorders
will be the object of the present review.
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Introduction
The porphyrias are a heterogeneous group of rare metabolic
disorders, caused by a partial deficiency in one of the enzymes
in the heme biosynthesis (Figure 1). In some circumstances
(such as in some cases of porphyria cutanea tarda or in case of
lead poisoning), the metabolic disturbance may be acquired, as

a consequence of the exposition to exogenous toxic substances, able to induce a variably reversible enzymatic inhibition
[1-4]. Heme is a complex molecule, constituting the prosthetic
group of many different key-proteins (haem proteins) and it is
synthesized in every human cell containing mitochondria, but
especially in erythroid cells and in the liver [2,5,6].
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The porphyrias (Figure 1) are currently classified as erythropoietic [congenital erythropoietic porphyria (CEP) and
erythropoietic protoporphyria (EPP)] or hepatic (all the other
forms), depending on the main tissue responsible for the enzymatic defect and where the excessive production of protein
precursors and/or porphyrins occurs [2,3,7,8].

All the erythropoietic porphyrias and three hepatic porphyrias [porphyria cutanea tarda (PCT), hereditary coproporphyria (HCP) and variegate porphyria (VP)] present clinically with
variable grade of cutaneous symptoms, consequent to photosensitivity due to accumulation in plasma and skin of porphyrins (which are highly photoactive molecules). Four hepatic
porphyrias [acute intermittent porphyria (AIP), hereditary
coproporphyria (HCP), variegate porphyria (VP) and the very
rare porphyria due to ALA-dehydratase deficit (ALAd-P)] may
present clinically with recurrent and severe acute neurovisceral crises [the acute porphyric attack (APA)], including severe abdominal pain and moderate to severe symptoms due
to involvement of both peripheral and central nervous system,
imputable to an accumulation of non-porphyrin precursors of
heme [2,9-12]. According to a strictly clinical point of view, the
porphyrias presenting with APAs are also referred to as the
acute porphyrias [2-4,13,14]. During severe and prolonged
APAs, serious forms of acute peripheral neuropathy (aPNP) or
acute encephalopathy can develop. The clinical presentation of
APAs may be greatly variable and may mislead to other most
common diagnostic hypothesis, such as acute abdomen (acute
appendicitis, renal or biliary colic, acute pancreatitis, perforated gastric ulcer or intestinal obstruction), Guillain-Barre’ syndrome or acute psychotic attack [9,15] . The correct diagnosis
and the prompt treatment of APA are mandatory in order to
prevent the progression both of neuropathy and encephalopathy, because the mortality of APAs is still significant (higher
than 20% of cases) [16]. The different possible expressions
of the neurological involvement along the course of APAs and
suggestions for the diagnosis and the clinical management of
these disorders will be the object of the present review.

Material and Methods

Studies and review articles related to neurological manifestations associated with an acute porphyric attack (APA) we
referred in this article were sought via electronic databases
(PubMed®, Medline®, Embase®) and were identified from
key references within articles. Search terms and MeSH headings we used included the word porphyric crisis, acute porphyric attack, drugs, precipiting factors, neuropathy, psychosis,
hallucinations, mental disturbances, paresis, paralysis, pain,
agitation combined with each of the following: porphyrias,
ala-synthase, haem, heme, haematin, haem arginate, acute intermittent porphyria, variegate porphyria, hereditary coproporphyria, ala-d deficiency porphyria, lead poisoning. Due to the
matter of content, we did not conducted any formal evaluation

of level of evidence in developing this narrative review.

The Acute Porphyric Attack: Neurological Manifestations
The clinical landmark of acute porphyrias is the acute porphyric attack (APA), characterized by acute crisis expressing
with a severe neuro-visceral involvement, whose clinical pictures may be greatly variable and able to mimic many other
diseases (Table I); this is the reason why these disturbances
are often misdiagnosed and many different specialists, such as
surgeons, psychiatrists, gastroenterologists, neurologists and
emergency physicians may be involved in the diagnostic process, especially in the cases presenting with very severe and
life-threatening symptoms [15]. According to a retrospective
study, where porphyrin metabolites were screened in patients
who attended neurological wards due to acute polyneuropathy
or encephalopathy associated with pain and/or dysautonomia,
a detection of 11% of previously undiagnosed forms of acute
porphyria was carried out [17].
Table I. Neurological Signs and symptoms of Acute Porphyric Attack
(percentage indicate the frequency)* and conditions that may frequently mimicked by APA.
Signs/symptoms

%

Differential Diagnosis (more common)

(Severe) abdominal pain

95-97

Surgical Conditions Associated with acute abdomen
(Peritonitis, appendicitis, acute pancreatitis, intestinal occlusion,
intestinal ischemia etc.)

Constipation

46-52

Gastroenterological conditions
Paralytic Ileus

Tachycardia
Hypertension (diastolic>85 mmHg)
Chest pain

65-80
38-64
8-15

Cardiovascular conditions
Hypertensive crisis
Tachyarrhythmia
Acute Coronary Syndrome
Dismetabolic/Disendocrine conditions
Pheocromocytoma

Hypotension
Hyponatriemia (<120 mEq/L)

15-22
25-35

Dismetabolic/Disendocrine conditions
Acute hypoadrenalism (Addisonian crisis)
SIADH

Peripheral motor neuropathy
Cefalea
Sensory neuropathy
Hypo/areflexia
Back pain
Seizures
Coma

40-60
20-30
20-28
20-30
20-30
10-20
2-10

Neurologic conditions
Guillain–Barre` syndrome
Idiopathic/autoimmune/metabolic polineuropathies
Emicrania
Epilepsy
Acute myopathies
Dismetabolic/Disendocrine conditions
Acute hypoparathyroidism and hypocalcemic crisis
Acute hyperparathyroidism and hypercalcemic conditions

Mental changes/psychosis

10-40

Psychiatric conditions
Acute psychotic attack
Delirium
Acute Panic attack

Urine Darkening

70-75

Causes of Macroematuria

*NB More symptoms may be present contemporary during an APA.

An APA is often preceded by a variable period of minor behavioral changes, such as anxiety, irritability, restlessness
and insomnia: these symptoms may evolve rapidly to a severe
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autonomic and acute motor and/or sensory neuropathy accompanied by a variable grade of involvement of the central
nervous system (see below) [13]. APAs develop over hours
or days and can last up to several weeks, depending on their
correct treatment; they have variable recurrence in different
patients, especially if exposed to triggering factors (see below)
[13,14,18].

Autonomic Acute Neuropathy

The by far most common symptom of an APA is the onset of
severe abdominal pain. The pain is described as excruciating
by the patients and often it mimics an ‘‘acute abdomen’’; in
most cases, the symptoms appear disproportionate with respect to the physical examination (abdominal tenderness and/
or peritoneal signs are usually absent) and are accompanied
by a variable grade of neurological involvement (ranging from
agitation to psychotic-like status, see below). Back pain, often
extending to the proximal limbs is also frequently present. The
abdominal complaints are generally accompanied by gastro
enteric (mostly nausea and vomiting, but also constipation and
bowel distention, as possible consequence of paralytic ileus)
and cardiovascular symptoms (hypertension and tachycardia).
During APAs, orthostatic hypotension [19], bladder paresis,
isolated diastolic hypertension [20] and diarrhea [21] have
also been described.
All these symptoms have been ascribed to an autonomic acute
neuropathy: particularly, abdominal signs and symptoms are
considered to be the consequence of a splanchnic neuropathic
dysfunction; another possible speculated mechanism is a local vasoconstriction with intestinal ischemia [22,23]. Autoptic studies have reported a direct involvement of autonomic
fibers, through vagus nerve demyelination, axonal loss and
chromatolysis of sympathetic ganglion cells, all features contributing to explain the features of dysautonomia cahracterizing APAs [24,25]. In acute porphyrias, the autonomic neuropathy seems to resemble an acute panautonomic neuropathy
(pandysautonomia) with predominance of parasympathetic
insufficiency, rather than sympathetic activation [26]. Recently, receptors able to mediate a direct gut-spasmodic effect of
ALA (see below) have been recognized [27,28].

Acute Peripheral Neuropathy

An acute peripheral neuropathy (aPNP) is also quite common
in case of severe and prolonged APAs (and in some circumstances has been described as the sole clinical complaint). It
is mainly a motor neuropathy, characterized by diffuse muscle
weakness with symmetrical distribution and equal involvement of the proximal and distal muscle groups of the upper
extremities; in the lower limbs the muscle weakness is often
greater in the proximal muscles [29] . Motor weakness may
also be asymmetric or focal. Muscular weakness usually begins

in the extremities of the limbs but can involve any motor neuron or cranial nerve: it can proceed to tetraplegia (resembling
a Guillan-Barre’ syndrome) [30, 31]. Cranial nerves (mainly III,
VI, IX and X) may also be involved in acute attacks with PNP
[19,32]. In literature, although rare, is also described the involvement of the optic nerves or occipital lobes, which may
lead to blindness [33, 34]. Bulbar involvement can proceed to
respiratory failure [15,35].

Tendon reflexes are reduced and in most severe cases a total
areflexia can be observed. Muscle tone is reduced, whereas fasciculations are mostly absent. An exceptional feature of aPNP
in APAs is the preservation of the ankle jerks in about half of
patients while otherwise there is global areflexia [32]. The
most severe (and potentially fatal) complication of this motor
neuropathy is the respiratory failure caused by diaphragm paresis: this event is currently uncommon, for most patients are
treated at the early phase of an acute attack [31,36-39].
The motor neuropathy may be also associated to sensory
symptoms, usually ascribed to nerve irritation: painful paresthesia, hyperesthesia and, although less common, a variable
grade of sensory loss [29,32,35,40]. In the literature, less common presentations of sensory symptoms have also been described: a “glove and stocking” distribution (resembling PNP of
length-dependant polyneuropathies, as those complicating diabetes mellitus) or a patchy proximal polyneuropathy [32,41].
The regression of motor deficit is often, but not always, complete after therapy (see below); in some cases foot drop and
wasting of intrinsic muscles of hands and feet may persist
indefinitely [42]. The neurological improvement seems to depend on the duration of the motor deficit itself with respect to
the time of therapy: if the deficit is of short duration, the recovery will be quick, but if the deficit is severe and prolonged, the
improvement will be slow and the recovery will be more rapid
in the proximal than in the distal muscles [36]. This leads to
the assumption that the motor nerves undergo axonal degeneration that requires a subsequent regeneration.

Acute Encephalopathy

The involvement of central nervous system during severe APAs
is frequent. Headache, altered consciousness and behavior or
seizures are well-described possible manifestations of APA
[16,40,43-46].

During an APA, the cerebrospinal fluid examination is always
normal. Mental confusion, delirium, seizures, and coma may
be an effect of the metabolic acute derangement itself, but also
of hyponatremia, another frequently described complication
of APAs. Hyponatremia has been ascribed to an inappropriate
release of antidiuretic hormone (SIADH), caused by a neuronal
dysfunction involving the hypothalamus [47]. In literature it
has been described a case of a patient with AIP with a reduced
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bright signal of posterior pituitary lobe in MRI (T1-weighted)
after severe hyponatremia, this suggesting an inappropriate
release caused by the breakage of blood-brain barrier as the
basis of SIADH rather than inappropriate synthesis of ADH
[48-50].
Hyponatremia (but also hypomagnesaemia) may occur also as
a result of dehydration (vomiting, diarrhea), nephrotoxicity,
and also as an effect of inadequate intravenous administration
of 10% or 20% glucose (or dextrose) solutions, a standard
first-line therapy for APAs (see below) [51]. These water/electrolyte disturbances may contribute to neurological and psychiatric symptoms of APAs.

At neuroimaging, the acute encephalopathy complicating APAs
in AIP patients may present with a posterior reversible encephalopathy syndrome (PRES) [52]. PRES is characterized
by a cortical-subcortical vasogenic edema, this supporting the
hypothesis about the presence of breakage of blood-brain barrier in patients with AIP. This report is also consistent with the
hypothesis that endothelial toxicity would be at the basis of
vasogenic edema and hypertension and may act as a cofactor,
as it is in other metabolic disturbances, such as eclampsia and
uremia [52,53].
Seizures have been also described during APAs: they also may
be caused by hyponatremia or, perhaps, hypomagnesaemia.
The management of seizures in these patients is very difficult
because most drugs normally used to treat seizures are contraindicated in acute porphyrias [45,54-57].

The psychiatric disorders are very unpredictable but rather
frequent, especially in patients with chronic or recurrent APAs
with severe pain and paresthesias [9,29,40,43,44,58,59]. These
events often bring these patients to the observation of a specialist psychiatrist and it is not uncommon in these patients an
history of psychiatric observation periods or hospitalization in
psychiatric units [43,60]. Mental disorders encountered in the
course of APA are highly variable and may occur with simple
emotional instability, irritability, psychomotor agitation with
or without hallucinations, anxiety, insomnia and depression. It
is also frequent the presence of various degrees of abnormal
behavior that may mimic a psychosis [9,29,40,43,44,58,59].
PATHOGENESIS OF NEUROLOGICAL SYMPTOMS DURING
Apas

In order to explain the neurological manifestations of acute
porphyrias, many different hypotheses have been advanced.
Currently, most supported theories about the pathogenesis
of porphyric neuropathy implicate: 1) α-aminolevulinic acid
(ALA) as a direct neurotoxin; 2) a neurotransmitter disturbance secondary to hepatic heme deficiency and 3) severe
heme depletion in nerve cells. Other hypotheses, all charac-
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terized by a lower grade of evidence from experimental and
clinical studies, are: a) the depletion of essential substrates
or cofactors (such as pyridoxal phosphate, zinc and glycine)
resulting from the disturbance of heme synthesis and b) the
presence of abnormal neurotoxic products derived from ALA
or Porphobilinogen (PBG) (free radicals, hydroxyhemopyrroline-2-one, porphobilin) [12,61,62].

The presence of neurological manifestations quite similar
to those characterizing APAs in patients affected by the very
rare form of porphyria due to ALA dehydratase deficiency
(ALAd-P), in patients affected by hereditary tyrosinemia (type
I) and in case of lead poisoning, all conditions characterized
by accumulation of ALA, but not of PBG, strongly support the
hypothesis of neurotoxicity of ALA [63-68]. ALA shows a structural similarity with α-amino butyric acid (GABA), an inhibitory neurotransmitter widely distributed in the central nervous
system. The involvement of the central nervous system during
acute attacks may be due to ALA and GABA interactions: a loss
of normal GABAergic function is thought to lead to epilepsy
[69]. It has been postulated that, depending on the circumstances, ALA may mimic or antagonize the effects of GABA.
Another described effect is an agonist effect of ALA on presynaptic receptors of the GABAergic terminals, whose stimulation
would block the release of GABA (negative feedback control of
GABA release) [70].
Heme is synthesized locally into the brain, but the role of intra-neural synthesis of porphyrins and their precursors in neurological manifestations of an APA is still ill-defined [71,72].
The reduction in hepatic heme synthesis is responsible for a
decrease in the activity of the hemeprotein tryptophan dioxygenase, the rate-limiting enzyme in the oxydative metabolism
of tryptophan to kynurenine, this leading to an increase of the
levels of tryptophan. In the literature, an increased urinary
excretion of tryptophan (serotoninergic) metabolites (5-hydroxy indole acetic acid) in symptomatic patients affected by
acute porphyrias has been reported. Many clinical features of
the APAs resemble the effects of an increased serotoninergic
activity, especially those related to autonomic neuropathy and
mood disorders (such as depression and anxiety) [73]. Demyelination in severe polyneuropathy seems to be reproduced, in
vitro conditions, by free radicals originating from ALA accumulation and Schwann cells seem to be more vulnerable than
neurons to oxidative damage induced by ALA [74].

The reversibility of the symptoms with therapy able to reduce
ALA levels (see below) supports the hypothesis of possible
neurotoxicity of this heme precursor compared to that about
the role of heme deficiency itself. The clinical remission of most
neurological symptoms in a patient after liver transplantation
also suggests the role of porphyrin metabolites, as well as the
liver as the main source of porphyrin production [75,76].
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The Acute Porphyric Attack: Diagnosis and Differential Diagnosis
The correct diagnosis of an APA greatly depends on the awareness and the experience of the clinician: the misdiagnosis is
still quite common, because the APAs are easily confused with
other causes of acute abdomen (sometimes leading to unnecessary surgery) or other primary neuropsychiatric disturbances [14,77].

The probability of facing an APA may be higher if the patient
is known to be a member of an acute porphyria kindred and/
or to be a carrier of genetic mutation consistent with a form
of acute porphyria [78]. If a patient known to be affected by
acute porphyria shows symptoms consistent with APA, the
obvious question is whether the current clinical picture is due
to its disease or not: not all symptoms in patients affected by
acute porphyrias may be due to APA and these patients may
be suffering from other (and more common) diseases. In case
of signs indicating involvement of central nervous system, prior to classify such symptoms as APA-related, other causes of
acute encephalopathy such as encephalitis or sinus thrombosis, should be always ruled out [29]. Table I summarizes some
of the most common clinical pictures whose differential diagnosis should include an APA. Emission of dark (red or reddish-brown) urine, coinciding with the onset of symptoms, is
still considered a cardinal sign and it is quite common during
an APA [15,77,79,80].

Universal signs or symptoms of APA do not exist, and in up
to 10% of patients the crises may express without the most
common clinical features (namely, the severe abdominal pain)
[44,81]. For this reason, in order to make an accurate diagnosis, and to start an appropriate treatment, an immediate (if it is
possible at the onset of symptoms) assessment and interpretation of some appropriate laboratory biochemical tests (namely,
determination and quantification of non-porphyrin precursor
in biological samples) are mandatory [4,15,77,79,80,82-84].
According to the current knowledge and consensus, an APA
is invariably associated with an accumulation, and hence increased urinary excretion, of non-porphyrin precursors [ALA
and PBG] [13,77,83,85,86]. For this reason, in case of suspected APA, a fresh light-protected urine sample should be assessed for ALA and PBG concentrations [to date, HPLC assays
are the most accurate, but rapid, ion-exchange column tests
are also available] (first-line test) [87-92]. In case of significant renal dysfunction, ALA and PBG levels should be assessed
in serum [92]. PBG and ALA levels higher than 4-5 times the
normal range are highly suggestive of APA (except in case of
acute porphyrias gene carriers in whom ALA and PBG excretion occurs at high levels even during the latent phase of the
disease) [15,79,93].
If only the ALA level is substantially increased , ALAd-P por-

phyria and other causes of ALA-dehydratase deficiency, such as
lead poisoning (plumboporphyria) or hereditary tyrosinemia
type 1, should be taken into account before starting treatment
[4,14,63,65,77,86]. If urinary PBG and ALA levels are normal,
an alternative diagnosis to APA must be considered.

Different Ehrlich’s reagent-based tests (such as the Watson-Schwartz test or the Hoesch test, where the colourless
pyrrole PBG forms a red-violet pigment after reaction with
p-dimethylaminobenzaldehyde) may be used as a rapid assay
(“bed-side”) to test the presence of urinary PBG (qualitative
test) [94,95]. These tests should be considered a ‘‘first-line’’
guide, able to confirm (or to rule-out) a suspicion of APA if
made at, or near, the time of the clinical onset of symptoms in
case of the most common forms of acute porphyrias (AIP, VP
and HCP).
It should be noted that these “bed-side” assays may miss the
diagnosis in some extremely uncommon circumstances: a)
subjects affected by the very rare ALAd-P or by lead-poisoning,
disorders characterized only by accumulation of ALA; b) subjects already treated with haem intravenous infusion (which
may rapidly decrease ALA and PBG); c) in some cases of HCP
and VP, where increases in ALA and PBG levels during APAs
may be more transient; d) in cases of diseases with high urinary excretion of bilinogen (due to possible cross-reaction
with p-dimethylaminobenzaldehyde) [86,96].
It should be recommended that all major medical facilities and
emergency units are provided at least for in-house rapid determination of urinary PBG levels [also by using rapid (“bedside”)
test kits], because a significant delay in testing may be responsible for potential fatal consequences of delayed treatments . If
urinary PBG levels are increased, further assessments [plasma,
urine, and stool excretion patterns of porphyrin (and porphyrin-precursors); plasma fluorescence emission peak (after excitation at 410 nm); assessment of red blood cells enzymatic
activity (ALA-dehydratase and PBG-deaminase); genetic testing] will determine the definite underlying kind of acute porphyria, although treatment (which is the same regardless of
the type of acute porphyria, see below) should not be delayed,
waiting for these results [2,4,15,77,93,97].

The Acute Porphyric Attack: the Treatment

The treatment of APAs is the same and irrespective of the kind
of underlying acute porphyria (Figure 1). Identification and
elimination of all possible trigger factors (for example drugs,
infections, alcohol abuse) are mandatory [54,83,98]. In most
cases, the patients with APA require hospitalizing and continuous monitoring of neurologic status, blood pressure, heart
rate, fluid and electrolyte balance, muscle and tendon function
and respiratory function. Symptoms (i.e., hypertension, vomiting, seizures) should be treated avoiding porphyrinogenic
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drugs [14,54,77,83,98]. Non selective beta-blockers, as oral
propranolol, are effective to treat hypertension and tachycardia [99], whereas opiates (meperidine) should be considered
as mandatory in pain management during APA, being careful
to prevent the opioid dependence in case of inappropriated
prolonged administration [4,83].
Figure 1. Heme Biosynthesis and the Porphyrias. The disorders in
grey background are acute porphryrias.

Acute Intermittent Porphyria (AIP)

Porﬁria Cutanea Tarda (PCT)
Epato-Erythropoietic Porphyria (EEP)

Erythropoietic Protoporphyria (PPE)

*due to a gain of function enzymatic defect

Glucose down-regulates liver ALA-synthase (ALA-S1) and may
help in reducing ALA and PBG overproduction, thus contributing to resolve the crisis [100,101]. In the absence of nausea or
vomiting, it can be administrated orally, but, in most cases, it
is used intravenously: the suggested regimen is 2-3 L of 10%20% glucose (or dextrose) solution, infused by a central venous catheter over 24 h (100-125 mL/h). During the infusion,
it is mandatory to monitor the patient’s blood parameters, in
order to avoid over hydration and electrolyte imbalance (especially hyponatremia) [4,77,83,102]. In consideration of the
“glucose effect”, all patients must avoid periods of starvation
and/or severe diets or caloric restriction: after an APA, as soon
as an adequate intake of carbohydrate (at least 300 g/day)
should be assured [100].

Heme infusion is more rapid and effective than glucose in reducing ALA and PBG and should be administered immediately in case of severe painful attacks, electrolyte imbalance or
neurological involvement. In case of significant neuropathic
involvement, it has been reported that a delay in heme infusion may be responsible for a more severe nerve damage and
a slower and possibly incomplete recovery of neuropathy
[36,83,103].
The management of seizures complicating APAs is difficult,

since most drugs are contraindicated [45,54,104,105]; treatable causes of seizures, like severe hyponatremia or hypomagnesaemia should be always checked and corrected. Clonazepam may be used to treat seizures, although it’s a potential
hazard because in cultured chick embryo it induces cytochrome P450 and ALA synthase [106]; gabapentin is considered to be safe [107-109].

In most cases, heme infusion resolves the APAs in 2-4 days. In
U.S. heme is available as lyophilized hematin (Panhematin®),
to be reconstituted with sterile water [110]. In Europe, heme
is available as heme arginate (Normosang®) solution, to be diluted in 5% glucose or saline. In both cases the recommended
dose is 3 to 4 mg/kg IV once/day for 3-4 days [77, 83, 102, 110112]. Hematin and heme arginate infusion may cause venous
thrombosis and/or thrombophlebitis: these adverse events
may be prevented by infusing heme together with serum albumin [83,102]. Patients affected by severe forms of acute porphyrias (namely, those presenting with severe and recurrent
attacks) are considered at higher risk of permanent neurologic
damage: for these patients liver transplantation may be an option. Liver transplantation leads to permanent cure of all acute
porphyrias. On the contrary, patients with acute porphyrias
should not serve as liver donors due to the well-documented
risk of APAs in recipients [75,76,113-115]. The recent good
results from different experimental gene-therapy programs
depict new and very promising approaches to the treatment of
acute porphyrias [116-118].

Conclusions

The neurological manifestations characterizing an APA may be
extremely variable and misleading: for this reason, the correct
diagnosis is still difficult. In every case of acute motor polyneuropathy or acute encephalopathy associated with abdominal pain, dysautonomia or mental symptoms it is mandatory to
rule out a possible manifestation of acute porphyria: a delayed
diagnosis and/or an inappropriate treatment of an acute porphyric attack may have a fatal outcome.
A complete recovery from severe APAs is quite possible, especially if the correct treatment is promptly started; in some
cases, some neurogical signs (foot and wrist drops, wasting of
the intrinsic hand muscles or vary grade of sensory loss) may
persist.

Urinalysis for non-porphyrin heme precursors (screening of
urinary PBG seems to be cost-beneficial) should be performed
at the symptomatic phase in any patient with acute polyneuropathy or encephalopathy accompanied by dysautonomia
and/or pain. In order to the better understand the pathogenesis of neurological symptoms and to improve the therapeutic
approach to APAs, further studies are still essential.
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