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ABSTRACT
Acute intermittent porphyria (AIP) is an autosomal, dominant, hereditary metabolic disease caused by an inherited deficiency of
hydroxymethylbilane synthase (HMBS), a crucial enzyme in the heme biosynthetic pathway. It can affect the central, peripheral,
and autonomic nervous systems. We report a 23-year Chinese woman who presented with severe abdominal pain, convulsions,
constipation, tachycardia, quadriparesis, and hyponatremia, accompanied by posterior reversible encephalopathy syndrome
(PRES). The clinical diagnosis of AIP was made after positive urine Watson–Schwartz test for porphobilinogen (PBG). Genetic
testing  is  important  for  AIP  patients  in  confirming  the  diagnosis.  We  identified  a  new  insertion  mutation  in  intron  14
[c.1005dupC (p.I336Hfs*23)] of the HMBS in her genomic DNA. Timely and accurate treatment of AIP may improve disease prog-
nosis.
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INTRODUCTION

Acute intermittent porphyria (AIP), as the most commonly seen
acute  porphyria,  is  an  autosomal,  dominant,  hereditary
metabolic  disorder  resulting  from  the  mutation  of  hydrox-
ymethylbilane synthase (HMBS) gene, a crucial enzyme in the
heme biosynthetic pathway.1 The diagnosis of AIP is not easy
due to highly variable and nonspecific clinical features. Poste-
rior reversible encephalopathy syndrome (PRES) is associated
with bilateral posterior white and/or grey matter lesions that
present  with  headaches,  visual  disturbances,  seizures,  and
mental disturbances.2 Here we describe a case of AIP with a
novel HMBS gene mutation that presented with PRES.

CASE REPORT
A 23-year Chinese female was admitted to our centre for intermit-
tent constipation accompanied by abdominal pain and convul-
sions that lasted for more than four months. Initially, the diag-
nosis  was intestinal  obstruction.  The generalised tonic-clonic
seizures were considered to be an adverse effect of the Prim-
peran used in the first round of treatment.
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However,  the  seizures  occurred  repeatedly  as  the  disease
progressed. In addition, abnormal signals were found using
brain  magnetic  resonance  imaging  (MRI).  The  patient  also
described recurrent, agonizing, paroxysmal abdominal, and
femoral pain after admission. Particular medical information
and family history were denied. Her clinical examination was
indistinctive,  except  for  a  mild,  symmetrically  decreased
myodynamia and tendon reflexes in the limbs. The patient had
slight tachycardia (110/min) and critical blood pressure (BP)
(139/84 mmHg). Her haemoglobin (Hb) was 100 g/L (Normal:
110-150 g/L)  and serum sodium was 115 mmol/L  (Normal:
137-147 mmol/L).  Thyroid  function  tests  suggested  low T3
syndrome. Several air-fluid levels were found in her abdominal
x-ray images. In the brain MRI in bilateral occipital, parietal,
and frontal lobes, there were multifocal lesions which were
hypointense on T1-weighted images and hyperintense on T2-
weighted  and  fluid-attenuated  inversion  recovery  (Flair)
images.  Isointense  to  hypointense  states  in  diffu-
sion-weighted  images  (DWI)  and  a  hyperintense  state  in
apparent diffusion coefficient (ADC) maps suggested vaso-
genic  oedema  rather  than  cytotoxic  oedema  in  PRES.  Her
abdominal pain was recurrent and severe without clear aeti-
ology; her urine was with mysterious colour that changed to
dark and red upon exposure to sunlight. These findings led us
to consider AIP. The clinical diagnosis of AIP was confirmed
after the patient’s urine tested positive for porphobilinogen
(PBG) using the Watson–Schwartz test. Glucose infusion and
symptomatic treatment were given to the patient, as hematin
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was not available in our district. With these treatments, the
patient’s condition improved gradually. Repeated brain MRI
demonstrated that the bilateral lesions reduced six days later,
which is compatible with PRES.

The patient and her parents signed a written consent form and
accepted genetic testing. A novel HMBS gene (NM_000190.4)
insertion mutation, c.1005dupC (p.I336Hfs*23), was detected
in the patient by Sanger sequencing. Structural changes in this
gene likely affect the activity and stability of the predicted
protein. In addition, according to the Genetic Variant Interpre-
tation Tool, the interpretation of the detected mutation was
“pathogenic,” which led us to the speculation that the novel
mutation  is  likely  related  to  the  patient’s  AIP  attack.  The
patient recovered completely and returned to work six months
later, and no recurrence has been reported so far.

Figure  1:  MRI  shows  lesions  on  Flair  images(A,D,G,J),  DWI  images
(B,E,H,K) and ADC maps (C,F,I,L). Sunlight test (M) and Watson-Schwartz
test (N) suggested raised urinary PBG. A novel insertion mutation of
HMBS gene was identified in the patient (O).

DISCUSSION

Precipitation of AIP is related to many diverse factors, such as
drugs,  steroid  hormones,  diet,  menstruation,  infection,
surgery, and stress. Symptoms caused by excessive produc-
tion of porphyrin precursors of AIP are intermittent, and some-
times life-threatening.3 Clinical manifestations in the central
nervous  system  (CNS),  including  epileptic  seizures,  distur-
bance of consciousness, and hyponatremia, are caused by inap-
propriate antidiuretic hormone syndrome. Peripheral and auto-
nomic neuropathy are more frequent and include weakness,
sensory changes, abdominal pain, tachycardia, hypertension,
nausea,  and  vomiting.  General  weakness  can  sometimes
develop rapidly into quadriparesis and acute respiratory paral-
ysis, especially when patients have been misdiagnosed and
treated with barbiturates or hydantoins. Our patient’s symp-
toms included constipation, abdominal and femoral pain, tachy-
cardia, quadriparesis, seizures, and hyponatremia.

PRES has been reported in very few patients with AIP. Here, we

described a new AIP case with PRES. In this case, abnormal
signals  in  the  cerebral  cortex  were  found  on  the  MRI.  As
observed  in  this  patient,  the  lesions  are  usually  totally  or
partially  reversible  and  there  are  symmetric  cortical  and
subcortical involvements of the occipital and parietal lobes,
without  or  with  mild  enhancement.  Although  PRES  often
presents as vasogenic oedema caused by hypertension, there
are still more causes that involve factors like eclampsia, autoim-
mune disorders, uremia, malignancies, and peripartum states,
to name a few.

The notably increased urinary excretion of accumulated metabo-
lites, including PBG and aminolevulinic acid (ALA), is of great
importance for definitive diagnosis. The Watson–Schwartz test4

can provide clues when further quantitative biochemical investi-
gations are unavailable. Molecular genetic testing offers an accu-
rate diagnosis and typing for symptomatic patients, which can
then be applied to the identification of AIP among relatives of the
proband.  So far,  more than 400 AIP-related mutations in the
HMBS  gene  have  been  reported.  The  authors  of  this  study
detected a novel small insertion mutation located at exon 14 in
the HMBS gene. Regrettably, the patient’s family refused genetic
testing. They did receive information about the risk factors that
increase the likelihood of an attack, such as certain drugs or other
environmental  factors.  Pertinent  symptomatic  treatment  is
important for the management of AIP and the efficacy of heme
therapy has been validated as an efficacious treatment.5 Consid-
ering  potential  deficiency  or  adverse  effects  of  preceding
methods, additional approaches to therapy, such as liver trans-
plantation  and  small  inhibitory  RNAs  (siRNAs),  are  being
explored.

In summary, AIP should be taken into consideration in the differ-
ential diagnosis of PRES and genetic testing is important for
suspected AIP patients in confirming the diagnosis. Timely and
accurate treatment of  AIP may also improve disease prog-
nosis.
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