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Unmasked acute intermittent porphyria in a
patient with COVID-19-associated posterior
reversible encephalopathy syndrome
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Abstract

Background Acute intermittent porphyria (AIP) is a rare but treatable disease. COVID-19 has various possible
complications including posterior reversible encephalopathy syndrome (PRES). COVID-19 was reported to trigger an
acute attack in patients with acute hepatic porphyria (AHP). The pathophysiology of AHP-associated PRES is not fully
elucidated.

Case presentation A 31-year-old Vietnamese female initially presented with seizures, severe hyponatremia, and
hypertension after COVID-19. Despite the initial treatment, she had recurrent seizures and developed PRES as
confirmed by magnetic resonance imaging. Further investigations revealed a genetic mutation of c517 C>Tin
HMBS, leading to a diagnosis of AHP. Treatment with hemin significantly improved her symptoms and corrected her
electrolyte imbalance.

Conclusions This case highlights the potential for COVID-19 to trigger acute attacks in patients with underlying
porphyria, potentially leading to complications such as PRES. Also, we observed elevated catecholamine levels
during an acute porphyria attack and PRES, suggesting their involvement in the pathogenesis of AlP-associated PRES.
Clinicians should consider the possibility of porphyria in patients with COVID-19-associated PRES, especially when
they present with gastrointestinal and neuropsychiatric symptoms.

Background

After the COVID-19 pandemic, numerous neurologic
complications have been reported, which include Guil-
lain-Barre syndrome, acute disseminated encephalomy-
elitis, and posterior reversible encephalopathy syndrome
(PRES); however, the pathophysiology of these complica-
tions is not fully understood [1].
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also experience seizures and PRES [2].
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Herein, we report the case of a patient with AHP whose
first attack was incited by COVID-19 and who presented
with PRES.

Case presentation

A 31-year-old Vietnamese female who presented with
seizures was transported to our hospital by ambulance.
The patient had been in her usual state until a week
before the current presentation when she developed
fever, vomiting, and abdominal pain. Two days before her
first visit, a nasopharyngeal swab performed at a clinic
returned a positive result for COVID-19. She had been
vaccinated twice against COVID-19, and this was her
first infection. On the day of the first visit, she experi-
enced two episodes of generalized tonic-clonic seizures
(GTCS) and was transported to our hospital in a coma.
Her past medical history was unremarkable, and she
had never experienced GTCS and severe gastrointesti-
nal symptoms before. Her family history was marked by
episodes of vomiting, seizures, and abdominal pain in
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her mother that lasted several months at the age of 31.
This information was carefully collected at the time of
admission. She had persistent hypertension and tachy-
cardia. Her physical examination was unremarkable and
she had no dermatologic abnormalities. Laboratory tests
revealed severe hyponatremia (121 mEq/L) and mild
hypomagnesemia (1.7 mg/dL). Her chest X-ray and head
CT scans revealed no abnormalities. Despite her hypona-
tremia being resistant to hypertonic saline, she regained
consciousness on the second day of hospitalization. On
her 10th day of hospitalization, she had another episode
of GTCS and transient mild left hemiparesis despite
her hyponatremia having been corrected to 128 mEq/L
(Table 1). She became mildly agitated and depressed after
the GTCS episode, and she still had hypertension (177/99
mmHg), tachycardia (141 bpm), and generalized myalgia.
Magnetic resonance imaging (MRI) revealed a T2 shine-
through lesion in the bilateral parietal and right occipi-
tal lobes, encompassing both subcortical and cortical
regions, indicative of PRES (Fig. 1). Her hypertension was

Table 1 Laboratory results on the 10th and 11th days of hospitalization

Laboratory test Value Reference
Albumin (g/dL) 38 41-51
Blood urea nitrogen (mg/dL) 16 8-20
Creatinine (mg/dL) 044 0.46-0.79
Sodium (mEg/L) 128 138-145
Potassium (mEg/L) 35 3.6-48
Chloride (mEg/L) 94 101-108
Magnesium (mEg/L) 14 1.8-24
C-reactive protein (mg/dL) 0.01 <0.15
Glucose (mg/dL) 116 73-109
Serum osmolality (mOsm/kg) 264 275-290
Vasopressin (pg/mL) 1.8 N.A.
Epinephrine (pg/mL) 196 <100
Norepinephrine (pg/mL) 823 100-450
Dopamine (pg/mL) 48 <20
Random cortisol (ug/dL) 288 7.1-28.8
Random ACTH (pg/mL) 222 <633
TSH (ulU/mL) 0.990 0.350-4.940
Free T4 (ng/dL) 144 0.70-148
Antinuclear antibodies 1:160 <140
Anti-dsDNA antibodies Negative Negative
Anti-Sm antibodies Negative Negative
Urine sodium (mEg/L) 152 N.A.
Urine osmolality (mOsm/kg) 542 50-1,300
Urine delta-aminolaevulinic acid (mg/gCre) 1584 0.7-2.5
Urine coproporphyrin (ug/gCre) 1,170 <170
Urine uroporphyrin (ug/gCre) 10,168 <36
Urine epinephrine (ug/day) 253 34-269
Urine norepinephrine (ug/day) 2275 48.6-168.4
Urine dopamine (ug/day) 2585 365-961.5
Urine metanephrine (mg/day) 0.66 0.04-0.19
Urine normetanephrine (mg/day) 048 0.09-0.33

ACTH: adrenocorticotropic hormone, N.A.: not applicable, TSH: thyroid-stimulating hormone
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Fig. 1 MRIfindings of the patient. After an episode of generalized tonic-clonic seizures, fluid-attenuated inversion recovery imaging demonstrated high-
signal lesions in her bilateral parietal and right occipital lobes on the 10th day of hospitalization (A). The diffusion-weighted image (DWI) (B) and apparent
diffusion coefficient (ADC) map (C) showed high ADC lesions in her bilateral parietal and right occipital lobes, suggesting T2 shine-through lesions and
small-sized diffusion-restricted lesions in her parietal lobes. Follow-up MRI revealed shrinkage of the lesions on the 25th day of hospitalization (D, E, F)

successfully managed with a maximum dosage of 10 mg
of amlodipine, and the follow-up MRI showed improve-
ments in the abnormal findings. Given her female sex,
young age, high blood pressure, tachycardia, and prior
COVID-19 infection, we considered COVID-19-asso-
ciated PRES, AHP, systemic lupus erythematosus, and
pheochromocytoma as possible etiologies of PRES [1, 2].
Among these, we considered AHP the most likely diag-
nosis based on a constellation of characteristic mani-
festations including PRES, neuropsychiatric symptoms
(agitation, depression), and gastrointestinal symptoms
(vomiting, abdominal pain) [3]. First, we exposed the
patient’s urine to sunlight and observed its discoloration
(Fig. 2). Second, urinalysis demonstrated elevated delta-
aminolaevulinic acid (158.4 mg/g-Cre), coproporphyrin
(1,170 mcg/g-Cre), and uroporphyrin (10,168 mcg/g-Cre).
Her antinuclear antibody titer was 1:160; however, both
anti-dsDNA antibodies and anti-Sm antibodies tested
negative. Plasma epinephrine (196 pg/mL [<100]), nor-
epinephrine (823 pg/mL [100-450]), and dopamine (48
pg/mL [<20]) levels were elevated. Catecholamine levels
were measured using a standard protocol after 30 min of
supine rest. The 24-hour urinary excretion assay revealed
that her metanephrine (0.66 mg/day [0.04—0.19]) level
was markedly elevated. The patient had not consumed
any foods, beverages, or medications known to elevate

catecholamine or its metabolite levels in plasma and
urine samples. However, a torso CT scan did not reveal
pheochromocytoma or extraadrenal paraganglioma. Fur-
thermore, genetic analyses demonstrated a heterozygous
missense mutation of ¢.517 C>T in HMBS, confirming
the diagnosis of AIP [4]. She received hemin from day 30
to day 33 of hospitalization. Following hemin administra-
tion, all her symptoms (e.g., depression, agitation, myal-
gia, and tachycardia), as well as electrolyte disturbances
including hyponatremia, showed significant improve-
ment. Simultaneously, her amlodipine was tapered off
without any recurrence of hypertension.

Discussion and conclusions

This case highlights two important clinical issues. First,
COVID-19-associated PRES was caused by the first
attack of AHP. Second, AHP-associated PRES was linked
to abnormally high blood pressure and increased cat-
echolamine levels.

First, in this case, COVID-19-associated PRES was
caused by AHP, a metabolic disorder induced by a
genetic defect in the heme synthesis enzyme. AIP, the
most common form of AHP, is caused by a deficiency in
porphobilinogen deaminase [3, 5]. Previous case reports
have demonstrated that COVID-19 can trigger an acute
attack in patients with AHP [6, 7]. Other researchers
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Fig.2 Discolored urine after exposure to the sunlight. A day of sunlight exposure darkened the patient’s urine, indicating urinary porphyrin accumulation

have reported that COVID-19 alters porphyrin metabo-
lism, potentially accumulating uroporphyrin and copro-
porphyrin in the serum of infected patients [8]. Based on
these studies and our case, COVID-19 has the potential
to trigger an attack of AHP.

Porphyria might play a role in COVID-19-associ-
ated PRES, and there may have been undiagnosed AHP
patients among those with COVID-19-associated PRES,
for two main reasons. First, as described in this case,
COVID-19-associated PRES can be caused by the first
attack of AHP. Second, porphyrin can accumulate in the
serum of patients with COVID-19. While the pathophys-
iology of COVID-19-associated PRES remains unclear
and is often explained by hyperinflammation and endo-
thelial cell damage caused by the SARS-CoV-2 spike pro-
tein [10, 11], some cases of COVID-19-associated PRES
could be linked to porphyria. Clinicians should be aware
that the penetrance of mutated HMBS gene is low (less
than 1%), despite its prevalence is as high as 1 in 1,675—
1,782 [9]. Therefore, to reduce false-positive results in
HMBS gene testing, clinicians should consider porphyria
as a potential underlying cause of COVID-19-associated
PRES, particularly in patients presenting with concur-
rent PRES, gastrointestinal symptoms such as abdominal
pain, and neuropsychiatric manifestations, including agi-
tation or depression [5, 12]. Further studies are needed to
determine the prevalence of mutated HMBS and to mea-
sure porphyrin levels in patients with COVID-19-associ-
ated PRES.

In our case, hypertension and increased catecholamine
levels were observed simultaneously during the acute
attack of AHP and PRES. While the pathophysiology of
AHP-associated PRES is not well understood [13], three

hypotheses have been suggested: (1) reduced levels of
nitric oxide synthase, a heme-containing enzyme, during
an acute attack causes decreased levels of nitric oxide, a
key vasodilatory substance, leading to uncontrolled cere-
brovascular vasoconstriction; (2) autonomic dysfunction
during an acute attack causes high blood pressure and
disrupts the cerebrovascular endothelium; (3) exces-
sive porphyrin precursors may directly cause endothe-
lial damage and vasoconstriction [13, 14]. Additionally, a
previous report demonstrated that aminolaevulinic acid
and porphobilinogen blocked catecholamine reuptake,
leading to the accumulation of the catecholamines [15].
Our data and this previous report support the hypothesis
that a porphyrin-induced catecholamine surge may con-
tribute to high blood pressure beyond the upper limit of
cerebral autoregulation, resulting in PRES. Further large-
scale studies involving catecholamine tests during acute
attacks should be conducted to probe into the patho-
physiology of PRES in patients with AHP.

In conclusion, COVID-19-associated PRES can be
caused by AHP, and AHP-associated PRES is linked to
increased catecholamine levels. Clinicians should know
that COVID-19 can trigger the first attack of AHP and
that AHP can be an underlying mechanism of COVID-
19-associated PRES. A constellation of gastrointestinal
symptoms, neuropsychiatric symptoms, and urine discol-
oration is a key indicator for the diagnosis of AHP.

Abbreviations

PRES Posterior reversible encephalopathy syndrome
AlP Acute intermittent porphyria

AHP Acute hepatic porphyria

GTCS  Generalized tonic-clonic seizures

MRI Magnetic resonance imaging
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