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Treatment of acute intermittent porphyria during pregnancy
and posterior reversible encephalopathy syndrome
after delivery: A case report
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Abstract. Acute intermittent porphyria (AIP) is a rare
inherited disorder of heme metabolism. It has the ability to
trigger posterior reversible encephalopathy syndrome (PRES),
a rare acute neurologic condition that is characterized by
acute neurological symptoms. Pregnancy may induce AIP
attacks. The present report describes the case of a pregnant
woman with AIP. The patient was treated with heme-arginate
during pregnancy and successfully delivered a healthy baby.
Following delivery, the patient presented with PRES and
experienced generalized seizures. Treatment including argi-
nine hemoglobin, calcium gluconate and sodium chloride
was administered. The symptoms of epilepsy did not recur.
Magnetic resonance imaging of the head demonstrated that
the bilateral occipital lobe lesions were significantly reduced
in size following the treatment. In the present report, it was
demonstrated that administration of heme-arginate for AIP
during pregnancy is safe. Timely administration of arginine
hemoglobin, calcium gluconate and sodium chloride may
more efficiently improve the clinical status in AIP patients
diagnosed with PRES who experience generalized seizures.

Introduction

Acute intermittent porphyria (AIP) is a rare inherited disorder
of heme metabolism that mainly affects the nervous system,
although only 10-15% of gene carriers exhibit the clinical symp-
toms (1,2). The majority of patients with AIP experience acute
attacks that manifest as a combination of autonomic dysfunc-
tion, abdominal pain and mild psychological symptoms (3).
Pregnancy represents a notable risk factor in patients with AIP.
The acute attacks associated with AIP have been reported as
being more common during pregnancy (24-95%), particularly
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during the first trimester (4). AIP in pregnant women is also
associated with higher rates of spontaneous abortion, hyper-
tension, low birth weight and infant mortality (2-42%) (4,5).
ATP may also trigger posterior reversible encephalopathy
syndrome (PRES), a rare acute neurological condition that
is characterized by acute neurological symptoms including
seizures, visual abnormalities, headache, vomiting, nausea,
impaired consciousness and focal neurologic deficits (6). It has
previously been reported that the majority of pregnant PRES
patients exhibited abrupt hypertension, in accordance with the
theory that hyperperfusion induced by abrupt hypertension
exceeding the retaining capacity of the brain capillary beds
contributes to the development of PRES (7). Epileptic seizures
are rare symptoms of AIP, occurring in <10% of all patients
with AIP (2). An exacerbated attack of AIP may occur during
pregnancy due to hormonal changes (8). Delayed diagnosis and
treatment of AIP in all patients may be fatal or result in perma-
nent neurological damage (9). The present report describes the
case of a pregnant woman with AIP who presented with PRES
following cesarean delivery and was successfully treated with
heme-arginate.

Case report

A 25-year-old woman presented at Hebei General Hospital
(Shijiazhuang, China) on March 16, 2014 having experienced
paroxysmal pain in the abdomen, abdominal distention,
flatulence and coprostasis without acid reflux, heartburn,
nausea, vomiting or fever for 10 days. The cousin of the patient
was affected by AIP and had inherited it from her father.
Examination revealed a high level of blood human chorionic
gonadotropin (551.50 IU/ml; normal range, 50-500 1U/ml)
6 days post-menstrually. The urine of the patient became red
following exposure to the sun for 0.5 h. Porphyrin was detected
in the urine, and the intracellular zinc porphyrin level was
10.3 ug/gHb (normal value, 0-4.7 ug/gHb). A diagnosis of AIP
and early pregnancy was made. Glucose (14%, 500 ml/day) was
administered via intravenous drip for 12 days, with intravenous
injection of esomeprazole (AstraZeneca, Cambridge, UK)
80 mg/twice/day for 8 days and a compound amino acid injec-
tion (18 AA-II; Novamin; Fresenius Kabi Pharmaceutical Co.,
Ltd., Beijing, China) 250 ml/day for 12 days. The abdominal
pain was relieved significantly, and the patient was discharged
from hospital 13 days after presentation.
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The patient presented at the hospital for a second time on
July 12,2014 at 20 weeks of gestation. She had felt continuous
abdominal pain and dizziness during the previous 20 days,
and her urine was red when exposed to light. These symptoms
were considered to indicate an AIP attack. The patient was
treated with intravenous injection of glucose (14%, 500 ml/day)
for 5 days, amino acid injection 250 ml/day for 4 days, and
a medium-chain and long-chain triglyceride lipid emulsion
injection (20%, 250 ml/day; C,,,Ve, Lipofundin MCT/LCT;
B. Braun Melsungen, Melsungen, Germany) for 4 days.
However, the symptoms remained. Following the provision
of written informed consent by the patient, arginine hemo-
globin (Normosang; Orphan Europe, Paris, France) was then
administered to the patient for 4 consecutive days at a dose
of 3 mg/kg/day as a slow intravenous infusion over 15 min.
The patient was also treated with serum albumin (40 g) and
a leukocyte-reduced red blood cell suspension (6 units; both
Hebei Blood Center, Shijiazhuang, China). The abdominal
pain and dizziness eased significantly, and the patient was
discharged 14 days after hospitalization.

The patient went to the hospital for a third time on
August 31, 2014 having suffered from abdominal pain, nausea
and vomiting for 4 days. Urine protein and urine bilirubin
tests were positive. The patient was again treated with argi-
nine hemoglobin, serum albumin and leukocyte-reduced red
blood cell suspension as detailed above. The abdominal pain
was eased significantly and the patient was discharged 28 days
after hospitalization.

On October 3, 2014 the patient presented at the hospital for
the fourth time. She had suffered abdominal pain with nausea
and vomiting for 7 days. Arginine hemoglobin at a dose of
4 mg/kg/day over 15 min was administered for 2 consecutive
days. The patient delivered a healthy baby boy by cesarean
section in November 6, 2014. Two days later, the patient
presented with headache, dizziness and blurred vision. Her blood
pressure was 170/110 mmHg and heart rate was 82 beats/min. A
single dose of nitrendipine (10 mg; 39562-70-4; Shandong Tong
Ren Pharmaceutical Co., Ltd., Linyi, China) was administered
orally. Examination of the patient's head using magnetic
resonance imaging (MRI), magnetic resonance angiography
(MRA), magnetic resonance venography (MRV) and diffusion
weighted imaging (DWI) led to a diagnosis of PRES due to the
following observations: i) The lesion in the double occipital
parietal cortex and subcortical exhibited gyrus-like or patchy
signal; ii) long signals on TIW1 and T2W1; iii) high signals on
fluid attenuation inversion recovery; iv) equal or slightly higher
signals of DWI; v) high values of ADC; and vi) local shallow
cerebral sulci. The patient was treated with intravenous injection
of 250 ml/day mannitol (Shijiazhuang No. 4 Pharmaceutical Co.,
Ltd., Shijiazhuang, China) for 7 days for dehydration to decrease
the intracranial pressure. The patient then experienced seizures
three times with blindness, and was treated with diazepam
(Tianjin Jin Yao Amino Acid Co., Ltd., Tianjin, China) 10 mg
intravenous injection. As the patient's urine became red when
exposed to light, arginine hemoglobin at a dose of 5 mg/kg/day
over 15 min was administered for 3 consecutive days. In addition,
calcium gluconate (1 g/day), sodium chloride (3%, 800 ml) and
magnesium sulfate (30 g) were administered intravenously
for 5 days. Examination using MRI (Fig. 1A-C), MRA, MRV
and DWI was repeated 2 h after the epileptic episode, on the
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Figure 1. MRI findings performed at (A-C) 2 h after the epileptic episode,
and (D-F) 10 days after admission. The lesion in double occipital parietal
cortex and subcortical exhibited a gyrus-like or patchy signal. At 2 h after the
epileptic episode, MRI revealed (A) long signal on T2W1 and local shallow
cerebral sulci, (B) long signal on TIW1 and local shallow cerebral sulci,
(C) high signal on FLAIR and local shallow cerebral sulci. MRI following
the treatment exhibited (D) equal T1, (E) long T2 and (F) high FLAIR
signals. These signals indicated the presence of cerebrocellular edema and
the lesion area was reduced in size compared with that 2 h after the epileptic
episode. Red arrows indicate the lesion area. MRI, magnetic resonance
imaging; FLAIR, fluid attenuation inversion recovery.

day after the first imaging examination. The images revealed
that the bilateral occipital lobe lesion had increased slightly in
size. The treatment was continued and the patient's eyesight
recovered gradually. No epileptic symptoms were exhibited.
A third MRI examination, conducted 10 days after the second
MRI, demonstrated that the bilateral occipital lobe lesions were
significantly reduced (Fig. 1D-F). The patient was followed
up with physical examinations to evaluate the presence of
headache or abdominal pain, and to measure blood pressure,
blood sodium and urine, prior to discharge. The condition of the
patient improved significantly and she was discharged 12 days
later.

Discussion

Pregnancy can induce acute attacks of AIP (10). There
are very few drugs available for the treatment of AIP. The
cornerstones of therapy are high-caloric infusions and treat-
ment with heme-arginate (11). Treatment of patients with
epilepsy may be challenging, as optimal antiepileptic treat-
ment and heme-arginate therapy are not justified (12), due to
the dysmorphogenetic and fetotoxic effects of heme-arginate.
Epileptic seizures occurring during an acute AIP attack are
very difficult to treat, since the majority of anticonvulsive
agents actually promote AIP attacks (13).

In the present case, the patient was diagnosed with AIP
when she presented at the hospital at 4 weeks of gestation.
Heme-arginate treatment was used to control the symptoms
of AIP. The patient successfully delivered a healthy baby. In
the present case, the application of heme-arginate avoided the
termination of pregnancy. Weinzierl et al reported the case of
a pregnant woman who was not treated with heme-arginate
and whose symptoms had not been controlled, where the
pregnancy was terminated (14).
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PRES is a clinical entity characterized by temporary
neurological symptoms, including acute headache, vision loss,
altered mental status and coma (3). Porphyria is one of the
etiological factors of PRES (15). MRI in patients with PRES
exhibits posterior cerebral edema (16). Following the elimina-
tion of PRES-triggering factors and appropriate treatment, the
clinical and radiological symptoms usually disappear (17).

Two theories have been proposed to explain the patho-
physiology of PRES. One theory suggests that hypertension
leads to failure of the autoregulation of blood flow, subsequent
hyperperfusion and vasogenic edema, and the other suggests
that vasoconstriction and hypoperfusion lead to brain isch-
emia and subsequent vasogenic edema (9). In the present
case, high blood pressure was detected following delivery.
The patient presented with PRES diagnosed by MRI at 48 h
after childbirth. It is important to focus on the prevention
of PRES in pregnant women with AIP, and the application
of heme-arginate is suggested to be useful for the treatment of
ATP-induced PRES. In the present patient, the treatment of
seizures with diazepam appeared to be safe.

In summary, the present study indicated that the
administration of heme-arginate for AIP during pregnancy
was safe. The observations made in the present case suggest
that the timely administration of heme-arginate, a high
concentration of glucose, sodium chloride and magnesium
sulfate may improve the clinical status of patients with AIP
and PRES who experience generalized seizures.
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