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Suffocation due to Acute Airway Edema
in a Patient with Hereditary Angioedema Highlighted
the Need for Urgent Improvements in Treatment
Availability in Japan
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Abstract:

A 42-year-old Japanese man with hereditary angioedema suffered accidental trauma to his jaw in Shizuoka
Prefecture, Japan, which gradually caused facial edema. Since plasma-derived human C1 inhibitor (pdh Cl1-
INH) was unavailable, he had to be transferred to Juntendo University Hospital in Tokyo. Due to his severe
edema, he suffered asphyxiation leading to cardiopulmonary arrest upon arrival. The patient was resuscitated
and promptly treated with pdh C1-INH. In Japan, the self-administration of pdh C1-INH is not allowed, and
every prefecture does not always possess stocks of pdh CI-INH. This case emphasizes the need for urgent

improvements in treatment availability in Japan.
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Introduction

Hereditary angioedema (HAE) is a rare autosomal domi-
nant disease caused primarily by the deficiency or functional
impairment of C1 inhibitor (C1-INH). This deficiency can
lead to the production of excess bradykinin, a vasoactive
peptide in the kallikrein-kinin system, which induces acute
attacks of localized subcutaneous or submucosal angioedema
in the extremities, face, gastrointestinal tract, larynx or tra-
chea (1-5). The initial symptoms of HAE typically present
in childhood, and angioedema attacks are triggered by men-
tal stress, trauma, drugs, surgical procedures and other un-
known reasons (6). Untreated upper airway edema in HAE
patients may lead to asphyxia. Therefore, HAE attacks
should be treated as early as possible (3, 7).

In Western countries, plasma-derived human CI1-INH (pdh

C1-INH) has been a first-line therapy for HAE attacks and
has been permitted for prophylactic use for several dec-
ades (7). Pdh CI1-INH helps suppress the contact activation
of the kallikrein-kinin system, thereby reducing the vascular
permeability and quelling the clinical manifestations, such as
edema (8). Early treatment with pdh CI-INH decreases the
morbidity and improves outcomes (9, 10).

In Japan, the degree of recognition of HAE among physi-
cians is low, and the mean time from the presentation of in-
itial symptoms to obtaining the correct diagnosis is 13.8
years (11). Furthermore, the use of HAE-specific therapies,
such as pdh CI1-INH, is limited; only some hospitals keep
stocks of pdh CI-INH, and the health insurance system in
Japan does not permit the self-administration of pdh CI1-
INH. Therefore, many patients with HAE may not receive
appropriate treatment (12) and often in fear of their next
HAE attack.
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Figure 1. Progression of edema in the patient’s face. a) Shortly following injury. b) Fourteen hours
after the injury. c) Seventeen hours after the injury.
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Figure 2. The levels of C1-INH, C4 and D-dimer (all measured on day of admission), and treatment
administered, following admission. Upon admission to Juntendo University Hospital, CPR with the
infusion of epinephrine (four 1-mg doses) and emergency tracheotomy were performed, and me-
chanical ventilation was started. Therapeutic hypothermia was induced as a neuroprotective strategy,
and edaravone (60 mg/day) and glyceol (400 mL/day) were administered. A 6-day course of pdh C1-
INH (Berinert P®; 2,000 U/day 1; 1,000 U/day 2-6) improved the laryngeal and facial edema, and
mechanical ventilation was ceased on the fourth day. The patient gradually recovered and was dis-
charged from hospital on the 21st day. CT: computed tomography
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Table. Blood Test Results upon Admission to Jun-
tendo University Hospital.
Blood test Result
White blood cells 27,500 /uL
Neutrophils 60.0 %
Lymphocytes 31.6 %
Eosinophils 1.0 %
Red blood cells 566x10* /uL
Hemoglobin 17.7 g/dL
Hematocrit 52.4 %
Platelets 20.9x10* /uL
D-dimer 57.5 pg/mL
Aspartate aminotransferase (AST) 98 IU/L
Alanine aminotransferase (ALT) 110 TU/L
Lactate dehydrogenase 424 TU/L
Blood urea nitrogen 9 mg/dL
Creatinine 1.16 mg/dL
Sodium 143 mmol/L
Potassium 3.1 mmol/L
Immunoglobulins
1gG 869 mg/dL
IgA 215 mg/dL
IgM 142 mg/dL
IgE 7 mg/dL
Complement C3 95 mg/dL
Complement C4 <2 mg/dL
Complement CH50 7.6 mg/dL
Cl1 inhibitor activity 43 %
C-reactive protein 0.4 mg/dL

We herein report a case of an HAE patient who experi-
enced cardiopulmonary arrest (CPA) following suffocation
from an acute attack due to difficulty in accessing treatment
with pdh C1-INH in a remote area in Japan. We hope that
this case highlights the need for greater awareness and im-
proved treatment for patients with HAE in Japan.

Case Report

The patient was a 42-year-old smoking man with a his-
tory of childhood asthma and no history of allergies. His pa-
ternal aunt and a cousin had both previously been diagnosed
with HAE. From 19 years of age, the patient suffered re-
peated episodes of unexplained facial edema that appeared
for several days and then went into remission. At 35 years
of age, he was rushed to the hospital with symptoms of air-
way obstruction and diagnosed and treated for Quincke’s
edema. At 39 years of age, he relocated to Tokyo for work
and was diagnosed with HAE at a university hospital,
whereupon he was given tranexamic acid (Transamin®) for
prophylaxis. From 42 years of age he started to be managed
by an HAE specialist at Juntendo University Hospital. He
began taking pdh C1-INH (Berinert P*) for acute HAE at-
tacks, which usually led to rapid improvement.

In October 2014, he visited a construction site in Shi-
zuoka Prefecture, and a metal bar struck his lower jaw. The

injury led to an attack of edema, which was restricted in-
itially to the lower jaw area (Fig. la). The next day the
edema expanded to include the lower face, particularly the
lips and pharynx (Fig. 1b). He visited a local major emer-
gency hospital, whereupon his vital signs were stable, and
he was still able to speak. The hospital did not store pdh
C1-INH, so he was treated with 1,000 mg tranexamic acid
intravenously. The patient experienced progressive distur-
bance of his speech and a severe cough due to the edema
around his throat, neck and upper face and larynx, which
were at risk of leading to suffocation at any moment
(Fig. 1c). Therefore, he was transferred by emergency air
ambulance 180 km to Juntendo University Hospital in To-
kyo, where a sufficient stock of pdh C1-INH is maintained.
During the flight, the patient was alert, conscious and could
breathe with little difficulty. However, upon arrival at Jun-
tendo University Hospital his respiratory condition rapidly
deteriorated. Cardiopulmonary resuscitation (CPR) was
started immediately, and the patient was admitted to the
intensive-care unit (Fig. 2).

Blood test results revealed that his serum levels of C4 and
C1-INH activity were very low, which is characteristic of
HAE (Table). The levels of white blood cells, hemoglobin,
hematocrit, aspartate aminotransferase, alanine aminotrans-
ferase, lactate dehydrogenase, and creatinine were increased,
possibly as a result of CPR. Furthermore, he had elevated
plasma D-dimer levels, which are associated with acute
HAE attacks (13).

Laryngeal edema resulted in considerable difficulty in
performing tracheal intubation through the oral cavity.
Emergency tracheotomy was performed, and mechanical
ventilation was started. As a result of the resuscitation pro-
cedures, the patient’s heart was restarted about 10 minutes
following the onset of CPA. Pdh C1-INH was administered,
and therapeutic hypothermia was induced as a neuroprotec-
tive strategy (34°C for 24 hours, then raising the core body
temperature again over 48 hours). A course of edaravone
(Radicut®, 60 mg/day) and glyceol (Glyceol®, 400 mL/day)
was administered until the sixth day of treatment, when
computed tomography indicated no neurological abnormali-
ties in his brain. After administering a multi-day course of
pdh C1-INH (Berinert P¥; first day of treatment 2,000 U/
day, then 1,000 U/day until the sixth day of treatment),
steady improvement in the laryngeal and facial edema was
gradually observed. On the fourth hospital day, the mechani-
cal ventilation was removed, and the patient was able to
drink water; the following day, he was able to eat. Owing to
careful management of the patient’s condition, he gradually
recovered without signs of post-resuscitation encephalopathy
and was discharged from hospital on the 21st day.

Discussion

HAE attacks can be life-threatening and/or fatal if they
are not treated appropriately. Acute treatment aims to reduce
the duration and severity of HAE attacks, and it is recom-
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Figure 3.

Facilities with publicly disclosed stocks of pdh C1-INH by prefecture in Japan. There are

few medical facilities with disclosed stocks of pdh C1-INH in Japan; some prefectures do not have a
single medical facility with publicly disclosed stocks of pdh C1-INH (14).

mended that all patients have access to on-demand medica-
tions, such as pdh CI1-INH (1). The present case not only
highlights the consequences of inadequate treatment for
acute HAE attacks but also underscores the need for im-
proved access to treatment for HAE patients in Japan. Our
patient had previously received pdh CI-INH for the treat-
ment of HAE attacks. This was administered at Juntendo
University Hospital within several hours of the attack com-
mencing and typically resulted in the resolution of the HAE
attack without serious consequences. However, due to diffi-
culties accessing pdh C1-INH in a remote area of Japan, an
HAE attack experienced by the patient led to suffocation,
the need for CPA and the need for extended hospitalization.

Pdh C1-INH (Berinert P*) is available in 34 countries, in-
cluding the US, Europe and Japan. However, Japan is the
only one of these countries self-
administration of Berinert P* is not approved. This conflicts
with the recommendations by The World Allergy Organiza-
tion stating that every individual with HAE types 1 or 2
should be considered for home therapy and self-
administration training (3). Although HAE was designated
as an intractable disease by the Japanese government in
1994, the self-administration of pdh C1-INH has not been
approved. Japanese patients with HAE can therefore only re-
ceive pdh CI-INH intravenously when administered by

where intravenous

medical staff. In addition, in Japan, the number of hospitals
where HAE patients can receive pdh CI1-INH is unaccept-
ably low; there are some prefectures with no medical facili-
ties with publicly disclosed stocks of pdh C1-INH (Fig. 3).
As pdh C1-INH can only be administered at a limited num-
ber hospitals, it is important to re-distribute pdh C1-INH to
major hospitals around an area in order to allow HAE pa-
tients to access treatment within a few hours of an acute at-
tack. Allowing patients to carry pdh CI-INH as rescue
medication may also enable patients to receive treatment in
hospitals that do not carry their own stock of C1-INH.

This case report highlights the need for urgent improve-
ment in the access to treatment in Japan in order to ensure
that all HAE patients have continuous and consistent access
to treatment. This report highlights the importance of the
self-administration of pdh C1-INH and re-distribution of C1-
INH stocks to local hospitals in Japan in order to improve
the outcomes for patients with HAE. The authors hope that,
by sharing this case experience, the medical environment for
HAE in Japan will catch up with the progression of Western
countries.
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