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An easily overlooked disease in the early ik

stages: acute intermittent porphyria

JingWang'", Jiurong Chen'", Ke Xu', Zhizhong Li', Gang Yu', Peng Zheng', Luo Jing"", Jinzhou Feng'" and
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Abstract

Background Acute intermittent porphyria (AIP) is an inherited metabolic disorder that can affect the central,
peripheral, and autonomic nervous systems. Therefore, its clinical presentation is diverse and may include abdominal
pain, as well as neurological and psychiatric symptoms. Abdominal pain, though a common initial symptom, is often
overlooked or misdiagnosed due to its lack of specificity. But early diagnosis and treatment are crucial, as untreated
symptoms can progressively worsen.

Case presentation This report describes a 26-year-old male who was admitted due to seizures and PRES changes
on brain magnetic resonance imaging (MRI) for over 30 days, along with a 20-day history of sudden proximal weak-
ness in both upper limbs. Additionally, he experienced recurrent vomiting and excessive sweating. Five months
before admission, he was diagnosed with a urinary tract infection due to severe abdominal pain and tea-colored
urine, and the symptoms resolved after treatment. Multiple examinations before and after admission consist-

ently revealed hypertension, tachycardia, and hyponatremia. Electromyography (EMG) suggested axonal damage

to the motor nerves of both upper limbs. During hospitalization, the patient’s upper limb weakness progressively
worsened, and around 12 days after admission, he began experiencing recurrent episodes of abdominal pain

and limb pain. Then he was diagnosed with AIP based on the detection of positive PBG in urin and the identification
of a c445C>T (R149X) mutation in the hydroxymethylbilane synthase (HMBS) gene.

Conclusions This case unveils that AIP is a disease that can be easily overlooked in its early stages. When a patient
presents with central, peripheral, or autonomic nervous system symptoms and common causes are ruled out, AlP
should be considered as a potential diagnosis. Additionally, unexplained symptoms such as abdominal pain, changes
in urine color, hyponatremia should also raise suspicion. Timely screening through biochemical testing, includ-

ing measurement of ALA, PBG and porphyrins in a random urine sample, is recommended. Timely administration

of intravenous hemin and avoidance of precipitating factors can lead to a better prognosis.
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Background

Porphyrias are inherited metabolic disorders char-
acterized by defects in the enzymes involved in heme
biosynthesis, leading to the abnormal accumulation
of porphyrins or their precursors [1]. These disorders
can be classified into eight types based on the specific
enzyme defect. Among them, acute intermittent por-
phyria (AIP), an autosomal dominant inherited disease,
is caused by mutations in the hydroxymethylbilane syn-
thase (HMBS) gene, which encodes the third enzyme in
the heme biosynthesis pathway [2]. The prevalence of
pathogenic variants in the HMBS gene is approximately
1 in 1700, with about 0.5-1% of carriers in the general
population developing clinically overt AIP with acute
porphyria attacks [3, 4]. Female patients with AIP expe-
rience a higher proportion of acute exacerbations com-
pared to male patients. These attacks are commonly
triggered by factors such as progesterone elevations
during the luteal phase of the cycle, progesterone-con-
taining oral contraceptives, cytochrome P450-inducing
drugs, stress, alcohol consumption, smoking, fasting,
strict carbohydrate-restrictive diets, or infectious dis-
eases. Factors that precipitate acute attacks induce the
synthesis of §-aminolevulinic acid synthase 1 (ALAS1),
the first and rate-limiting enzyme in the heme biosyn-
thetic pathway, by directly promoting its transcription
through mechanisms such as dieting or fasting or by
increasing hepatic heme demand or consumption due
to factors like drug use or illness [5]. When hepatic
ALAS]1 is induced, the deficiency in HMBS becomes
the rate-limiting step in hepatic heme biosynthesis,
leading to a significant accumulation of the potentially
neurotoxic porphyrin precursors aminolevulinic acid
(ALA) and porphobilinogen (PBG) [6].

AIP is an inherited metabolic disorder that can affect
the central, peripheral, and autonomic nervous sys-
tems. Therefore, its clinical presentation is diverse and
may include abdominal pain, as well as neurological
and psychiatric symptoms. Abdominal pain, though a
common initial symptom, is often overlooked or mis-
diagnosed due to its lack of specificity. Thus, early diag-
nosis and treatment are challenging. Herein, we report
a case of a male patient with AIP who initially pre-
sented with seizures and imaging findings consistent
with PRES, followed by the onset of bilateral proximal
upper limb weakness. Notably, the patient had a prior
history of abdominal pain, which had been misdiag-
nosed as a urinary tract infection. The patient lacked
an accurate diagnosis and appropriate treatment in the
early stages, resulting in progressively worsening symp-
toms that ultimately affected the central, peripheral,
and autonomic nervous systems.
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Case presentation

On April 2, 2024, a 26-year-old male was admitted to our
department with a one-month history of sudden loss of
consciousness accompanied by generalized body con-
vulsions, fixed gaze, and foaming at the mouth, as well
as a twenty-day history of bilateral upper limb weak-
ness. There was no family history of any medical illness.
Five months prior to admission, the patient developed
severe right lower abdominal pain, darkened urine, and
recurrent vomiting. A urinary tract infection was con-
sidered, and after receiving corresponding treatment,
the abdominal pain and vomiting resolved within two
weeks. One month ago, he had two episodes of general-
ized tonic—clonic seizures, along with recurrent vomit-
ing and profuse sweating. The subsequent admission
examination revealed hypertension, sinus tachycardia,
and hyponatremia. Based on the asymmetrical scattered
patchy abnormal signals in the bilateral parieto-occipital
cortical areas and cerebellar hemispheres observed on
brain magnetic resonance imaging (MRI), he was diag-
nosed with PRES (Fig. 1). After receiving treatment with
antihypertensive therapy, levetiracetam for seizures, and
metoclopramide as an antiemetic, no further seizures
occurred. Approximately 20 days before, the patient sud-
denly noticed an inability to lift either arm above shoul-
der level, accompanied by proximal upper limb muscle
atrophy and strength graded as 3/5. Additionally, he
experienced recurrent vomiting and excessive sweating.
Follow-up brain MRI indicated that most lesions had dis-
appeared, leaving only a few dot-like abnormal signals
in the right parieto-occipital lobe (Fig. 2). Blood tests
including creatine kinase revealed no significant abnor-
malities. However, liver function tests were abnormal,
with alanine aminotransferase levels at 145 U/L (normal
range: 9-50 U/L) and aspartate aminotransferase levels at
81 U/L (normal range: 15-40 U/L). The electromyogra-
phy (EMG) conducted at an outside hospital suggested
acute axonal damage to the motor fibers of the bilateral
median, ulnar, radial, musculocutaneous, and axillary
nerves. One week after the onset of weakness, a lumbar
puncture was performed, and the patient’s cerebrospinal
fluid (CSF) biochemical analysis and routine tests were
all normal.

The physical examination upon this admission revealed
significant atrophy of the bilateral upper limb muscles,
particularly the biceps brachii, deltoid, supraspinatus,
and infraspinatus (Fig. 3). Proximal muscle strength in
both upper limbs was assessed at 3/5, distal strength
was 4/5, and lower limb strength was 5/5, with normal
deep tendon reflexes. And sensory system examina-
tion was normal. Examination still revealed autonomic
hyperactivity primarily characterized by hyperten-
sion (166/125 mmHg), sinus tachycardia (112 beats per
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cortical areas and cerebellar hemispheres. These signals were hypointense on axial T1-weighted MRI and hyperintense on axial T2-weighted
and fluid-attenuated inversion recovery (FLAIR) MRI sequences. The diffusion-weighted images (DWI) localized high signal intensity

minute), and hyponatremia. Brain MRI showed no sig-
nificant abnormalities compared to the second brain
MRI (Fig. 4). The follow-up electromyography (EMG)
showed indicated peripheral motor axonal neuropathy,
with significant involvement of the upper limbs, particu-
larly pronounced in the proximal regions compared to
the distal regions (Supplementary Table 1). His proximal
upper limb weakness was assessed as motor axonal neu-
ropathy, raising an initial high suspicion of Guillain-Barré
syndrome (GBS). But there was no improvement in his
proximal upper limb weakness after receiving intrave-
nous immunoglobulin therapy at a dosage of 0.4 mg/kg/d
for 5 days.

Approximately 10 days after admission, the patient
began experiencing recurrent limb pain, followed by
the gradual onset of constipation, abdominal bloating,
abdominal pain, and bowel obstruction in the subsequent

days. At the same time, his proximal upper limb weak-
ness gradually extended to the distal regions, leading to
difficulty in holding objects steadily. Overall, the patient
presented with central nervous system (CNS) manifes-
tations, including PRES and seizures. The peripheral
nervous system (PNS) involvement began with bilateral
proximal upper limb weakness accompanied by mus-
cle atrophy, which progressed to include bilateral dis-
tal upper limbs and both lower limbs. Additionally, the
patient exhibited significant gastrointestinal symptoms
and generalized pain including abdominal pain and limb
pain. mitochondrial encephalomyopathy with lactic aci-
dosis and stroke-like episodes (MELAS) and AIP were
considered as possible diagnoses. However, no elevated
lactate levels were detected after exercise, and muscle
biopsy findings showed no ragged red fibers (RRFs) but
indicated neurogenic damage, thereby ruling out MELAS
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Fig. 2 A follow-up brain MRI conducted on March 15, 2024, indicated that most lesions had disappeared, leaving only a few dot-like abnormal
signals in the right parieto-occipital lobe. These signals appeared hypointense on axial T1-weighted MRI and hyperintense on both axial

T2-weighted MRI and axial FLAIR MRI

v

Fig. 3 A and B exhibited significant atrophy in the bilateral upper limb muscles, including the biceps brachii, deltoid, supraspinatus,
and infraspinatus. In contrast, C indicated that the atrophy in the bilateral lower limb muscles was not obvious

and strongly supporting the diagnosis of AIP. On the 16th
day after admission, due to the difficulty in obtaining
hemin in China, carbohydrate-loading therapy was ini-
tiated. Approximately 20 days after admission, the diag-
nosis of AIP was confirmed by positive PBG in a urine
sample, which was tested using the qualitative Watson-
Schwartz method at PUMC, along with genetic test-
ing that identified a c¢.445C>T (R149X) mutation in the
HMBS gene.

The guideline recommends that acute attacks of AHP
severe enough to require hospital admission should be
treated with intravenous hemin [7]. Due to the fact that

the demand for hemin is very low and hemin can only
be obtained through importation, its purchasing process
is extremely time-consuming. Only carbohydrate-load-
ing therapy can be temporarily administered. After one
week of carbohydrate-loading therapy with oral glucose
administration, a follow-up EMG again revealed a fur-
ther progression of peripheral motor axonal neuropathy
(Supplementary Table 2). After nearly 20 days of carbo-
hydrate-loading therapy with intravenous glucose, his
limb weakness worsened, and he developed lower back
weakness, rendering him bedridden and unable to sit or
stand. He also had difficulty swallowing and experienced



Wang et al. BMC Neurology (2025) 25:61

T2 FLAIR

Page 5 of 13

Fig. 4 A third brain MRI conducted on April 10, 2024, revealed no abnormal lesions. The previously observed few single dot-like abnormal signals

in the right parieto-occipital lobe had also disappeared

coughing episodes while drinking. Additionally, the
patient exhibited psychiatric symptoms, including hal-
lucinations, self-talk, and delusions. However, there was
some improvement in his recurrent vomiting, bowel
obstruction, and intermittent abdominal pain. Five weeks
after admission, the patient began receiving a central
intravenous infusion of heme arginate (Normosang)
at a dose of 4 mg/kg body weight once daily, imported
from abroad, in conjunction with carbohydrate-load-
ing therapy through intravenous glucose administra-
tion at another hospital. After 8 days of treatment, the
urine color normalized, and the psychiatric symptoms,
recurrent vomiting, bowel obstruction, and intermittent
abdominal pain resolved. The patient was also able to
stand independently. Two months later, the patient was
able to walk slowly with assistance, and a muscle EMG
was re-examined. The results are detailed in Supplemen-
tary Table 3.

Three months after admission, the patient experienced
generalized muscle pain, abdominal pain, mild nausea,

and ted-colored urine. An acute episode of porphyria was
suspected and the patient received a daily hemin infu-
sion for 4 days. Following the infusion, the symptoms
resolved. By four months, the patient’s blood pressure
and heart rate had returned to normal. Four and a half
months after admission, the patient was able to walk sev-
eral hundred meters independently and could move his
arm in a circular motion. However, he still exhibited wrist
drop and was unable to straighten his fingers (Fig. 5).

Discussion

We present a AIP case of a 26-year-old male whose symp-
toms progressively worsened due to the absence of an
accurate diagnosis and appropriate treatment in the early
stage, ultimately involving his CNS, PNS, and autonomic
nervous system (ANS). His primary manifestations were
seizures, PRES, and peripheral neuropathy and was
sequentially misdiagnosed with PRES, GBS, and MELAS.
We conducted a literature search on PubMed and Web
of Science and found a total of 10 previously reported
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Fig. 5 D showed that the patient was unable to straighten his fingers. E showed that he had wrist drop and was unable to extend his wrists

cases of AIP patients with symptoms including seizures,
PRES, and peripheral neuropathy. We have summarized
these 10 cases in Table 1. Among the 10 cases, 4 were
male, with ages ranging from 11 to 60 years, although the
majority of patients were approximately 25 years old. In
the majority of cases, there are delays in the diagnosis and
treatment of AIP, during which time the patient’s symp-
toms progressively worsen. More than half of the patients
had identifiable triggers. In female patients, elevated pro-
gesterone levels during the luteal phase of the menstrual
cycle or pregnancy were the primary triggers. Among the
six female cases, four developed symptoms during preg-
nancy, premenstrual periods, or postpartum. Symptoms
improved significantly in most cases when these clear
triggers were removed. Abdominal pain was the most
common presenting symptom, occurring in 8 out of the
10 cases. For patients with such prominent symptoms,
treatment with hemin is the optimal choice or glucose
loading if hemin is not initially available. The majority
of patients had a favorable prognosis, with mild residual
symptoms, primarily manifesting as limb weakness. A
small subset of patients experienced disease relapse, with
2 out of the 10 cases documenting recurrence.

These cases reveal that AIP is a disease that can easily
be overlooked in its early stages. The early symptoms of
AIP are nonspecific, making early diagnosis challenging.
However, early diagnosis is crucial, as clinical symptoms
may progressively worsen before appropriate treatment
is administered. Therefore, it is essential to strengthen
screening for AIP in cases with unclear diagnoses. When
a patient presents with central, peripheral, or autonomic
nervous system symptoms, and common causes are ruled
out, AIP should be considered as a potential diagnosis.
Particular attention should be given to patients exhibit-
ing significant autonomic hyperactivity symptoms, such
as hypertension, tachycardia, excessive sweating, consti-
pation, intestinal obstruction, diarrhea, nausea, vomiting,

and bladder dysfunction, as almost all AIP patients pre-
sent with autonomic neuropathy. In addition, many
AIP patients also exhibit nonspecific symptoms such as
abdominal pain, tea-colored urine, and hyponatremia,
which should also raise suspicion. The history of abdomi-
nal pain in suspected AIP patients may need to be traced
back several months or even years. Timely biochemical
testing, including measurements of ALA, PBG and por-
phyrins in random urine samples, is recommended, as
early testing aids in the diagnosis and treatment of AIP.
Signs of CNS involvement in this case include PRES,
seizures, and psychiatric symptoms [3]. PRES is a clini-
cal and radiological condition characterized by revers-
ible subcortical cerebral vasogenic edema [18]. The
pathogenesis of PRES involves endothelial dysfunction,
compromising the integrity of the blood-brain bar-
rier and resulting in capillary leakage. This process can
be triggered by hyperperfusion resulting from impaired
autoregulation and, in some instances, focal vasocon-
striction [19]. During porphyric attacks, several mecha-
nisms may independently or collectively contribute to the
development of PRES, including dysfunction of hemo-
proteins due to heme deficiency, elevated levels of the
potentially neurotoxic ALA, arterial vasospasm due to
autonomic involvement, decreased nitric oxide produc-
tion, and hyponatremia [20]. Common presentations of
PRES include seizures, headaches, altered mental status,
visual disturbances, and other focal neurological defi-
cits. Neuroimaging typically reveals bilateral vasogenic
edema, primarily in the parieto-occipital regions, which
is usually reversible with appropriate treatment. Affected
areas typically appear hyperintense on T2-weighted and
FLAIR MRI sequences and hypointense on T1-weighted
MRI. Diffusion-weighted imaging (DWI) demonstrates
low signal intensity in these regions, indicating non-
restricted diffusion, which is corroborated by high signal
intensity on apparent diffusion coefficient (ADC) maps
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[20]. Seizures are relatively common in patients with
AIP, with a prevalence of 10%—20%. The types of seizures
observed in AIP include myoclonic jerks, tonic—clonic
seizures, partial seizures that may generalize, and gener-
alized seizures [21]. Severe hyponatremia, caused by the
syndrome of inappropriate antidiuretic hormone secre-
tion (SIADH) resulting from damage to the hypotha-
lamic-hypophyseal tracts due to excess PBG and ALA,
is considered a pathogenic factor for seizures [22, 23].
Seizures are the most common presenting symptom of
PRES, and vasogenic edema leading to PRES-like changes
is suggested as an alternative pathophysiological mecha-
nism of seizures in AIP. Furthermore, ALA, potentially
toxic to neuronal and glial cells and structurally similar
to y-aminobutyric acid (GABA), can impair GABA func-
tion by acting as a partial agonist or antagonist at GABA
receptors, thereby contributing to the occurrence of sei-
zures [24].

Peripheral neuropathy is a common complication of
AIP, affecting 10% to 40% of cases. This neuropathy typi-
cally emerges 4 to 12 weeks after the onset of other clini-
cal features, such as abdominal pain and CNS symptoms,
with severity peaking 3 to 4 weeks later [6]. In acute por-
phyric neuropathy, motor symptoms are more prominent
than sensory symptoms, mainly starting in the proximal
muscles of the upper extremities [25]. In severe cases,
these conditions can progress to quadriplegia and respir-
atory insufficiency, occasionally necessitating mechani-
cal ventilation [5]. Ana Ponciano et al., Wu et al., DYJAS
et al., and Fltigel et al. have provided detailed records
and analyses of the electromyographic characteristics of
peripheral neuropathy in porphyria [26—29]. This type of
neuropathy generally presents as an acute to subacute,
motor-predominant axonal neuropathy [27]. Sensory
nerve conduction studies reveal minimal abnormalities
compared to motor nerve conduction studies [29]. Addi-
tionally, chronic porphyric neuropathy, characterized by
symptoms and signs lasting more than 6 weeks, is more
likely to present as distal sensorimotor polyneuropathy
[28]. In the few cases that progress to chronic porphy-
ric peripheral neuropathy, later-stage electromyography
may reveal sensory nerve damage and demyelinating
changes. Most instances of porphyric peripheral neu-
ropathy have a favorable prognosis, with near-complete
recovery typically achieved within one year of onset [28].
In our cases, based on three follow-up electromyograms
(Supplementary Table 1-3), we noted that the patient’s
motor-predominant axonal neuropathy began in the
proximal upper limbs, extended to the distal upper limbs,
and progressed to the lower limbs. Furthermore, as the
disease advanced, sensory nerves also showed damage
by the third EMG follow-up, as indicated by a decrease
in their wave amplitude. The accumulation of ALA may
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cause impairment of the axonal Na+ /K + pump function,
leading to changes in membrane potential and subse-
quent axonal degeneration. This mechanism aligns with
the rapid recovery observed in acute motor paresis with
axonal neuropathy on electrophysiological testing [30].
An alternative hypothesis posits that axonal degenera-
tion may occur due to reduced energy capacity resulting
from decreased heme production caused by deficiencies
in enzymes of the heme biosynthesis pathway [31].

The patient’s ANS symptoms include abdominal pain,
abdominal distention, constipation, intestinal obstruc-
tion, diarrhea, nausea, vomiting, bladder dysfunction,
unusual sweating, tachycardia, and hypertension. These
manifestations of autonomic neuropathy are associated
with splanchnic autonomic dysfunction, as evidenced by
symptom relief after ganglionic blockade and splanch-
nicectomy [19]. Additionally, autopsy findings reveal
demyelination, axonal degeneration of the vagus nerve,
and reduced density of sympathetic ganglia cells, high-
lighting significant ANS involvement [32]. One hypoth-
esis suggests that increased serotonergic activity may be
linked to autonomic dysfunction. Specifically, a decrease
in the activity of the tryptophan-degrading enzyme
tryptophan dioxygenase, due to heme deficiency in the
liver, results in elevated tryptophan levels, which subse-
quently enhances serotonin (5-HT) production through
the activation of tryptophan hydroxylase [24]. Moreo-
ver, excitation of the sympathetic nervous system results
in increased catecholamine production, contributing to
the manifestations of autonomic neuropathy. Abdominal
pain is typically the earliest and most common symp-
tom of AIP, often indicating the onset of an acute attack.
This pain is hypothesized to arise from gastroparesis
and disturbed intestinal motility caused by autonomic
neuropathy, or possibly from intestinal ischemia due to
vasospasms [31]. Autonomic cardiovascular manifesta-
tions, such as hypertension and tachycardia, are likely
attributable to cardiovagal neuropathy or may be a
response to visceral pain [33].

Environmental exposures and unidentified modify-
ing genes play a significant role in AIP. In this case, we
suspect that the patient’s progressive worsening of symp-
toms may be attributed to metoclopramide, which was
administered for vomiting during the course of the illness
and has been reported in the literature to cause attacks
in a few AIP patients [34]. The patient was found to have
the c¢.445C>T (R149X) mutation in the HMBS gene. The
R149X mutation is a nonsense mutation located in exon
9, first associated with AIP in Finland by Kauppinen et al.
[35]. Studies suggest that the severity of clinical symp-
toms and the progression of AIP are mutation-specific
[36]. A study on the clinical and biochemical characteris-
tics and genotype—phenotype correlations in Finnish and
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Russian porphyria patients revealed that individuals with
the R149X mutation have a higher risk of acute attacks,
an increased recurrence rate, and elevated urinary PBG
excretion during remission, exceeding 30 pmol/L [37].
In the literature, there is a case report of a 23-year-old
Black South African man with the R149X mutation who
presented with progressive muscular atrophy and flac-
cid quadriparesis that developed over several months
[38]. In our case, the patient also exhibited progressive
limb weakness accompanied by significant muscle atro-
phy. Furthermore, it is established that patients with
increased urinary PBG excretion are more prone to expe-
riencing acute symptoms [37]. In the early stages of the
disease, the patient exhibited asymptomatic tea-colored
urine, suggesting that this symptom might serve as an
early warning sign for acute attacks in porphyria.

The principles of treatment for AIP include avoiding
triggering or precipitating factors, reducing the activity
of the heme synthetic pathway, and providing supportive
therapy. Effective management of AIP requires the avoid-
ance or discontinuation of triggering agents, and timely
pharmacological intervention is crucial for rapidly allevi-
ating symptoms and preventing complications [39]. The
preferred treatment for acute-phase episodes of AIP is
intravenous hemin administration. In our case, after the
patient received a hemin infusion during the acute epi-
sode, there was significant improvement in symptoms,
particularly those related to the autonomic nervous sys-
tem. Hemin replenishes the free heme pool in the liver,
which downregulates ALAS]1, thereby effectively reduc-
ing the accumulation of potentially neurotoxic heme
precursors such as ALA and PBG, leading to a rapid
reduction in their levels in plasma and urine. Hemin is
administered via a central venous catheter at a standard
dose of 3—4 mg/kg/day for 4 days. If symptoms persist or
remain severe, the treatment regimen may be extended
for up to 14 days [33]. For patients experiencing frequent
recurrent attacks, prophylactic hemin infusions every
1-2 weeks can be beneficial. However, long-term use of
hemin may result in adverse effects such as hepatopathy,
cardiomyopathy, and endocrinopathies.

When intravenous hemin is unavailable, carbohy-
drate-loading therapy, administered either orally or
intravenously with glucose, can serve as an alternative
treatment. In the early stages of AIP episodes, carbohy-
drate-loading therapy (300—400 g/day) can be effective,
particularly for milder attacks characterized by mild
pain and the absence of severe symptoms such as pare-
sis, seizures, or hyponatremia [40]. However, in more
severe cases of porphyria, carbohydrate-loading therapy
appears ineffective in halting the progression of the dis-
ease, as confirmed in our case study. The mechanism of
action involves glucose-induced insulin release, which
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reduces the expression of peroxisome proliferator recep-
tor gamma coactivator 1-a (PGCl-a), thereby down-
regulating hepatic ALAS1 and decreasing the synthesis
of ALA. Dietary guidelines for AIP patients emphasize
the importance of maintaining stable carbohydrate lev-
els, recommending a diet that comprises 60%—70% of
total calories from complex carbohydrates, such as whole
grains, legumes, fruits, and vegetables [41]. Givosiran,
a double-stranded small interfering ribonucleic acid
(siRNA) specifically designed to bind and silence ALAS1
mRNA in hepatocytes, received FDA approval in 2019
for the treatment of acute hepatic porphyrias. Adminis-
tered monthly via subcutaneous injection, Givosiran is
recommended by the AGA Clinical Practice for patients
experiencing four or more frequent acute attacks annu-
ally [7]. Clinical studies, including a phase-3 trial, have
shown that administering Givosiran at a dose of 2.5 mg/
kg monthly to patients with chronically elevated PBG and
ALA levels results in a 74% reduction in the mean annual
attack rate and a 77% reduction in the annualized num-
ber of days requiring intravenous hemin use [42].

Conclusions

This case unveils that AIP is a disease that can be easily
overlooked in its early stages. However, early diagnosis is
crucial, as clinical symptoms may progressively worsen
before appropriate treatment is administered. Therefore,
it is essential to strengthen screening for AIP in cases
with unclear diagnoses. When a patient presents with
central, peripheral, or autonomic nervous system symp-
toms and common causes are ruled out, AIP should be
considered as a potential diagnosis. Particular attention
should be given to patients exhibiting prominent auto-
nomic hyperactivity symptoms, such as hypertension,
tachycardia, excessive sweating, constipation, intestinal
obstruction, diarrhea, nausea, vomiting, and bladder dys-
function, as nearly all AIP patients experience autonomic
neuropathy. Additionally, unexplained symptoms such
as abdominal pain, changes in urine color, hyponatremia
should also raise suspicion. Timely biochemical testing,
including measurements of ALA, PBG and porphyrins in
random urine samples, is recommended, as early testing
aids in the diagnosis and treatment of AIP. Timely admin-
istration of intravenous hemin and avoidance of precipi-
tating factors can lead to a better prognosis.

Abbreviations
ADC Apparent diffusion coefficient

AlP Acute intermittent porphyria

ALA Aminolevulinic acid

ALAST S-Aminolevulinic acid synthase 1
ALS Amyotrophic lateral sclerosis

AMAN Acutemotoraxonalneuropathy

ANS Autonomic nervous system

CMAPs  Compound muscle action potentials

CNS Central nervous system



Wang et al. BMC Neurology (2025) 25:61

DWI Diffusion-Weighted Imaging

EMG Electromyography

FLAIR Fluid attenuated inversion recovery

GABA y-Aminobutyric acid

GBS Guillain-Barré Syndrome

HMBS Hydroxymethylbilane synthase

Vig Intravenous immunoglobulin

MELAS  Mitochondrial encephalomyopathy with lactic acidosis and stroke-
like episodes

MRI Magnetic resonance imaging

MUAPs Motor unit action potentials

PBG Porphobilinogen

PNS Peripheral nervous system

PRES Posterior Reversible Encephalopathy Syndrome

PGCl1-a  Peroxisome proliferator receptor gamma coactivator 1-a

SIADH Syndrome of inappropriate antidiuretic hormone secretion

5-HT Serotonin

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512883-025-04064-0.

[ Supplementary Material 1. }

Acknowledgements
We would like to thank the patient and his family for their participation in this
study.

Authors’ contributions

Jing Wang: Writing—original draft, Investigation, Formal analysis, Data cura-
tion, Conceptualization. Jiurong Chen: Writing—review & editing, Resources,
Methodology, Investigation, Formal analysis, Data curation. Ke Xu: Resources,
Methodology, Investigation. Zhizhong Li: Methodology, Investigation. Gang
Yu: Resources. Peng Zheng: Resources. Luo Jing: Writing—review & editing,
Supervision. Jinzhou Feng: Writing—review & editing, Supervision, Investiga-
tion, Funding acquisition. Xinyue Qin: Writing—review & editing, Supervision.
All authors contributed to the manuscript revision and have approved the
final version.

Funding
This research received no specific grant from any funding agency in the pub-
lic, commercial, or not-for-profit sectors.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

This study was reviewed and approved by the Ethics Committee of The First
Affiliated Hospital of Chongging Medical University. All patients provided
informed consent to participate in the study. Written informed consent was
obtained from the individual(s) for the publication of any potentially identifi-
able images or data included in this article.

Consent for publication
The parents provided written consent.

Competing interests

The authors declare no competing interests.

Received: 5 October 2024 Accepted: 29 January 2025
Published online: 13 February 2025

Page 12 of 13

References

1.

20.

21.

22.

Maure Blesa L, Lépez de Mota Sanchez D, Alvarez-Toledo O, Montes
Fernandez E, Morales Conejo M, Diaz-Cardona T, et al. Acute proximal
weakness and paraesthesiae. Pract Neurol. 2025;25(1):87-92. https://doi.
0rg/10.1136/pn-2023-004082.

Bustad HJ, Kallio JP, Vorland M, Fiorentino V, Sandberg S, Schmitt C, et al.
Acute Intermittent Porphyria: An Overview of Therapy Developments and
Future Perspectives Focusing on Stabilisation of HMBS and Proteostasis
Regulators. Int J Mol Sci. 2021;22:675.

Lenglet H, Schmitt C, Grange T, Manceau H, Karboul N, Bouchet-Crivat F,
et al. From a dominant to an oligogenic model of inheritance with envi-
ronmental modifiers in acute intermittent porphyria. Hum Mol Genet.
2018;27:1164-73.

Chen B, Solis-Villa C, Hakenberg J, Qiao W, Srinivasan RR, Yasuda M, et al.
Acute Intermittent Porphyria: Predicted Pathogenicity of HMBS Variants
Indicates Extremely Low Penetrance of the Autosomal Dominant Disease.
Hum Mutat. 2016;37:1215-22.

Balwani M, Keel S, Meissner P, Sonderup M, Stein P, Yasuda M. Case-based
discussion of the acute hepatic porphyrias: updates on pathogenesis,
diagnosis and management. Liver Int. 2024;0(0). https://doi.org/10.1111/
liv.15924.

Balwani M, Singh P, Seth A, Debnath EM, Naik H, Doheny D, et al. Acute
Intermittent Porphyria in children: A case report and review of the litera-
ture. Mol Genet Metab. 2016;119:295-9.

Wang B, Bonkovsky HL, Lim JK, Balwani M. AGA Clinical Practice Update
on Diagnosis and Management of Acute Hepatic Porphyrias: Expert
Review. Gastroenterology. 2023;164:484-91.

Celik M, Forta H, Dalkilic T, Babacan G. MRI reveals reversible lesions
resembling posterior reversible encephalopathy in porphyria. Neuroradi-
ology. 2002;44:839-41.

Gurses C, Durukan A, Sencer S, Akga $, Baykan B, Gokyigit A. A severe
neurological sequela in acute intermittent porphyria: presentation of a
case from encephalopathy to quadriparesis. Br J Radiol. 2008;81:e135-40.
Shen F-C, Hsieh C-H, Huang C-R, Lui C-C, Tai W-C, Chuang Y-C. Acute
intermittent porphyria presenting as acute pancreatitis and poste-

rior reversible encephalopathy syndrome. Acta Neurol Taiwanica.
2008;17:177-83.

. Almazan M, Acuna M, Garrido-Astray C, Pulido B, Gomez-Abecia S,

Llano M, et al. Acute porphyria in an intensive care unit. Emergencias.
2012;24:454-8.

Mohanlal S. A Commonly Missed Well Known Entity- Acute Intermittent
Porphyria: A Case Report. JClin And Diagn Res. 2016;10:5D01-2.
Algwaifly M, Bril v, Dodig D. Acute Intermittent Porphyria: A Report of 3
Cases with Neuropathy. Case Rep Neurol. 2019;11:32-6.

Yang Y, Chen X, Wu H, Peng H, Sun W, He B, et al. A novel heterozygous
mutation in the HMBS gene in a patient with acute intermittent por-
phyria and posterior reversible encephalopathy syndrome. Mol Med Rep.
2020;22:516-24.

Ahmed MA, Abdelnabi M, Almaghraby A, Elkafrawy FR, Ziada K. Neuropa-
thy, encephalopathy, status epilepticus, and acute intermittent porphyria.
Lancet. 2020;395: e101.

Sriprakoon V, Ittagornpunth C, Puapaiboon N, Bunyahathaipat A,
Piriyanon P, Khositseth S, et al. Acute Intermittent Porphyria: Complete
Phenotype in a Patient with p.Arg173Trp Variant in Thailand. Am J Case
Rep. 2022;23.

Lin J, Liu J,Wang A, Si Z. A case report of acute intermittent porphyria
leading to severe disability. Front Neurol. 2023;14:1334743.

Agarwal V, Singhal N. Porphyria: An Uncommon Cause of Posterior
Reversible Encephalopathy Syndrome. J Pediatr Neurosci. 2019;14:137.
Gandhi Mehta RK, Caress JB, Rudnick SR, Bonkovsky HL. Porphyric neu-
ropathy. Muscle Nerve. 2021;64:140-52.

Jaramillo-Calle DA, Solano JM, Rabinstein AA, Bonkovsky HL. Porphyria-
induced posterior reversible encephalopathy syndrome and central
nervous system dysfunction. Mol Genet Metab. 2019;128:242-53.

Solinas C, Vajda FJ. Epilepsy and porphyria: new perspectives. J Clin Neu-
rosci. 2004;11:356-61.

Dawit S, Bhatt SK, Das DM, Pines AR, Shiue HJ, Goodman BP, et al. Non-
convulsive status epilepticus secondary to acute porphyria crisis. Epilepsy
Behav Case Rep. 2019;11:43-6.


https://doi.org/10.1186/s12883-025-04064-0
https://doi.org/10.1186/s12883-025-04064-0
https://doi.org/10.1136/pn-2023-004082
https://doi.org/10.1136/pn-2023-004082
https://doi.org/10.1111/liv.15924
https://doi.org/10.1111/liv.15924

Wang et al. BMC Neurology (2025) 25:61

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

Suarez JI, Cohen ML, Larkin J, Kernich CA, Hricik DE, Daroff RB. Acute
intermittent porphyria: clinicopathologic correlation. Report of a case
and review of the literature. Neurology. 1997;48:1678-83.

MaY,Teng Q Zhang Y, Zhang S. Acute intermittent porphyria: focus on
possible mechanisms of acute and chronic manifestations. Intractable
Rare Dis Res. 2020;9:187-95.

Kuo H-C, Huang C-C, Chu C-C, Lee M-J, Chuang W-L, Wu C-L, et al.
Neurological complications of acute intermittent porphyria. Eur Neurol.
2011,66:247-52.

Fltigel KA, Druschky KF. Electromyogram and nerve conduction in
patients with acute intermittent porphyria. J Neurol. 1977,214:267-79.
Wochnik-Dyjas D, Niewiadomska M, Kostrzewska E. Porphyric polyneu-
ropathy and its pathogenesis in the light of electrophysiological investi-
gations. J Neurol Sci. 1978;35:243-56.

Wu C, Ro L, Jung S, Tsai T, Chu C, Lyu R, et al. Clinical presentation and
electrophysiological findings of porphyric neuropathies: a follow-up
study. Muscle Nerve. 2015;51:363-9.

Ponciano A, Carvalho JN, Gala D, Leite J, Fernandes C. Pearls & Oy-sters:
Guillain-Barré syndrome: An unusual presentation of acute intermittent
porphyria. Neurology. 2020;95:e1437-40.

Lin CS-Y, Krishnan AV, Lee M-J, Zagami AS, You H-L, Yang C-C, et al.

Nerve function and dysfunction in acute intermittent porphyria. Brain.
2008;131:2510-9.

Gerischer LM, Scheibe F, Nimann A, Kohnlein M, Stolzel U, Meisel A.
Acute porphyrias — A neurological perspective. Brain Behav. 2021;11:
€2389.

LaiJ, Zhong Z, Lai Z, Liu X. An Analysis and Literature Review of a Family
Case of Acute Intermittent Porphyria With Initial Symptoms of Epileptic
Seizure. Cureus. 2023;15: e45736.

Kazamel M, Desnick RJ, Quigley JG. Porphyric Neuropathy: Pathophysiol-
ogy, Diagnosis, and Updated Management. Curr Neurol Neurosci Rep.
2020;20:56.

Dos M, Becker U, Peter H-J, Kaffarnik H. Drug safety in porphyria: risks of
valproate and metoclopramide. Lancet. 1981;318:91.

Ribeiro GS, Marchiori PE, Kuntz Puglia PM, Nagai MA, Dos Santos ML, Non-
oyama K, et al. Porphobilmogen deaminase gene mutations in Brazilian
acute intermittent porphyria patients. J Clin Lab Anal. 2002;16:259-65.
Ma L, Tian Y, Peng C, Zhang Y, Zhang S. Recent advances in the epidemi-
ology and genetics of acute intermittent porphyria. Intractable Rare Dis
Res. 2020,9:196-204.

Fraunberg MVUZ, Pischik E, Udd L, Kauppinen R. Clinical and biochemical
characteristics and genotype-phenotype correlation in 143 Finnish and
Russian patients with acute intermittent porphyria. Medicine (Baltimore).
2005;84:35-47.

Albertyn CH, Sonderup M, Bryer A, Corrigall A, Meissner P, Heckmann JM.
Acute intermittent porphyria presenting as progressive muscular atrophy
in a young black man. S Afr Med J. 2014;104:283.

Valbuena Valecillos A, Yatham P, Alderman M, Shapiro L, Tiozzo E, Gober
J. Acute Intermittent Porphyria: A Review and Rehabilitation Perspective.
Cureus. 2023;15: e44260.

Dickey AK, Leaf RK, Balwani M. Update on the Porphyrias. Annu Rev Med.
2024;75:321-35.

Anderson KE. Acute hepatic porphyrias: Current diagnosis & manage-
ment. Mol Genet Metab. 2019;128:219-27.

Balwani M, Sardh E, Ventura P, Peir6 PA, Rees DC, Stolzel U, et al. Phase 3
Trial of RNAi Therapeutic Givosiran for Acute Intermittent Porphyria. N
Engl J Med. 2020;382:2289-301.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 13 of 13



	An easily overlooked disease in the early stages: acute intermittent porphyria
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation

	Discussion
	Conclusions
	Acknowledgements
	References


