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Abstract
Introduction: Laryngeal oedema caused by acquired angioedema due to C1-inhibitor deficiency (C1-INH-AAE) is a
life-threatening condition. The swelling is bradykinin mediated and will not respond to the usual treatment with antihistamines, corticosteroids, or epinephrine. Instead, kallikrein-bradykinin-targeted therapies should be used promptly to prevent asphyxiation. Case presentation: A 43 years old female presented at the Hereditary Angioedema Centre
reporting a one-year history of peripheral, facial, and neck oedema. Treatment with antihistamines and corticosteroids had been ineffective. Laboratory results showed complement level deficiencies and monoclonal gammopathy
characterised as immunoglobulin M. An abdominal ultrasound revealed splenomegaly. A bone marrow biopsy was
normal. Based on these data, the diagnosis of C1-INH-AAE associated with monoclonal gammopathy of uncertain
significance (MGUS) was made. As C1-INH-AAE can present with life-threatening, standard treatment-resistant laryngeal oedema, an emergency care treatment plan was proposed, and the patient was advised to present to the
emergency department (ED) with this medical letter. Based on these recommendations, three laryngeal attacks were
successfully treated in the ED with recombinant human C1-inhibitor (two attacks) and fresh frozen plasma (one attack). After these episodes, the patient was prescribed prophylactic treatment with antifibrinolytics. No further angioedema attacks were reported by the patient at the 18 months follow-up visit. Conclusions: Because angioedema of
the upper airways is a life-threatening condition, recognising the specific type of swelling by the emergency physician
is critical in providing immediate and effective treatment to reduce the associated risk of asphyxiation. C1-INH-AAE
being a rare disorder, patients should have available an emergency care treatment plan with recommendations of
acute treatment possibilities.
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Introduction

Angioedema manifests as a swelling of the skin or mucosa. It is considered a consequence of a sudden local increase in vascular permeability with histamine,
bradykinin, and other mediators. The more frequent
histamine-mediated angioedema responds well to antihistamines, corticosteroids, or epinephrine. A less
common form of angioedema is bradykinin-mediated,
drug-induced, acquired, or hereditary [1, 2]. In these
latter forms, kallikrein-bradykinin-targeted therapies
should be used [4]. Identifying the triggering mediator of the swelling may be difficult especially in the ED,
*

where failure to discriminate between different types of
angioedema may prevent the effective treatment of the
less common conditions [2, 3].
Acquired angioedema (AAE) due to C1-inhibitor
(C1-INH) deficiency (C1-INH-AAE) is a rare condition estimated to occur in 1:100,000 to 1: 500,000 individuals. The number of cases previously reported in
the literature is less than a thousand [4-6]. The clinical symptoms include unpredictable attacks of cutaneous or mucosal swelling. While oedema may present
at any site, the head, including face, tongue, and lips,
the neck, including the larynx, and limbs are most frequently affected. Various degrees of anoxic brain injury
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or even death due to upper airway-oedema is observed
in about half of the patients with C1-INH-AAE [6-8].

Case

presentation
A 43-year woman, in October 2018, attended the Hereditary Angioedema Centre, reporting a one-year history of recurrent angioedema without urticaria. Symptoms in her hands and legs had started when she was of
forty-two years old. Oedema usually lasted one to two
days. She reported having a facial and external-neck
swelling episode and colicky abdominal pain episodes
with nausea and vomiting, after tooth extraction. Two
days after a cholecystectomy she developed massive
tongue oedema. Treatment with antihistamines and
corticosteroids was ineffective.
Allegedly, the patient was given neither angiotensinconverting enzyme inhibitor nor angiotensin receptor
blocking medication. She had no family history of angioedema and denied having any drug or food allergies.
Laboratory investigations, at the time of admission
to the Hereditary Angioedema Centre, revealed complement deficiencies with low C4 level (2.9 mg/dL; normal values 15-57 mg/dL), low C1-INH antigenic level
(4.3 mg/dL; normal values 21-39 mg/dL), low C1-INH
activity (12%; normal values 70%-130%), and low C1q
level (29 µg/mL; normal values 100-250 µg/mL). Considering that symptoms appeared after the age of forty,
the acquired form of C1-INH deficiency was suspected. Because this form is usually associated with a lymphoproliferative or autoimmune disease, investigations
were performed in this direction. Protein electrophoresis showed monoclonal gammopathy characterised as
immunoglobulin M.
Abdominal ultrasonography revealed splenomegaly
(Figure 1) and a bone marrow biopsy was normal. No
anti-C1-INH antibodies (IgG, IgM, IgA) were detected. Rupatadine (J. Uriach y Compañia., SA, Barcelona,
Spain), 10 mg, 4x1 tablets/day, was administered orally,
between 2nd October and 30th November 2018. From 1st
December 2018, the dose was decreased to 2x1 tb/day
until 31st January 2019.
The final diagnosis of C1-INH-AAE associated with
monoclonal gammopathy of uncertain significance
(MGUS) was made. The haematologist prescribed
systemic corticosteroids, Dexamethasone (KRKA d.d.
Novo Mesto, Slovenia) 8mg/2ml, one injection per day
intramuscularly, between 29th November and 10th December 2018. Since 11th December the treatment was
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changed to Prednisone (Gedeon Richter Romania SA,
Targu Mures, Romania), 5mg, three tablets per day,
administered orally, until 23rd December, but the mild
and moderate angioedema attacks of the limbs continued. The treatment was discontinued by 23rd December, after 26 days of treatment, when the patient complained of adverse effects.
In January 2019, three months since her visit to
the HAE Centre the patient presented at the ED with
facial oedema (Figure 2), dysphagia, and dysphonia
which had started 30 minutes before being admitted.

Fig. 1. Abdominal ultrasonography showing splenomegaly
in a patient with hereditary angioedema and monoclonal
gammopathy of uncertain significance

Fig. 2. Facial oedema apparent at the time of admission to
the emergency department
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Laryngeal oedema was confirmed by laryngoscopy.
For this attack, two vials of recombinant human C1INH replacement therapy, rhC1-INH (Conestat alfa,
Pharming Group NV – Leiden, Netherlands), 2100 IU/
vial, were administered by intravenous injection on
18th January 2019, based on the accompanying medical
letter’s recommendation. All symptoms noticed at the
time of admission completely subsided within six hours
after the patient was given the medication. Two months
later, on 15th March 2019, she had another facial attack
with dysphagia treated in the ED with the same drug.
The symptom improved immediately, and she was discharged from the ED three hours after the medication
had been administered. A third episode occurred two
weeks following the second one, on 31st March. The
patient exhibited facial oedema with erythema, dysphagia, and upper airways swelling. Posterior pharynx
and uvula oedema were visualised by laryngoscopy. Because rhC1-INH was not available at this time, this attack was treated with fresh frozen plasma (FFP) (HBP,
Cluj Napoca, Romania,) 250 ml-1IU, administered by
intravenous transfusion).
While the second unit of FFP was being administered, the patient experienced abdominal pain, hypotension, and nausea. Therefore, the medication was
discontinued. The patient was discharged from the ED
twenty hours later.
As prophylaxis against further angioedema attacks,
the patient was prescribed prophylactic treatment with
antifibrinolytics, Exacyl (Sanofi-Aventis Sp, Rzeszow,
Poland), 500mg, in a dose of 3g per day (3x2 tablets per
day), administered orally from 2nd April.
No further attacks were reported at the eighteenmonth follow-up visit.

Discussion

When seeing recurrent episodes of non-itching, nonpitting cutaneous or mucous membranes swelling in
patients forty years of age or older, having no known
relatives with angioedema, clinicians should contemplate a diagnosis of an acquired form of C1-INH deficiency. The cause of the attacks is often not apparent;
the most commonly noticed triggers are emotional
stressors, traumatic injuries, or infections. In this form
of angioedema, any body part may be involved, including the skin, the digestive tract, and the upper airways
[6]. Cutaneous swelling can manifest as non-pitting
oedema of the skin lasting two to five days. Swelling
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of the gastrointestinal tract can result in nonspecific
colicky abdominal pain, vomiting, diarrhoea, and abdominal distension. Upper airways oedema is clinically
characterised by hoarseness, stridor, and dysphagia. As
a life-threatening disorder which may lead to asphyxia,
laryngeal or pharyngeal oedema calls for urgent medical intervention [5].
The current patient was diagnosed with C1-INHAAE based on the specific clinical symptoms of recurrent episodes of swelling without urticaria, which
started at the age of forty-two, in the absence of familial
history. There were associated with complement deficiencies, low C1-INH activity and antigen, reduced C4
and C1q level, though C3 levels were normal.
When C1-INH deficiency is suspected, C4 levels
should be determined as a first screening test to exclude histamine-mediated oedema. This is particularly
important in the ED, where a total complement measurement would not be feasible [5]. In some cases, because of an increased level of cleaved inactive C1-INH
in plasma, the C1-INH antigen values fall in the normal reference range. The C1q level is usually far below
50% of the typical values, but a minority of patients
may have normal C1q [5].
Its depletion causes the drop of C1-INH levels in
AEE by the lymphoproliferative tissue or by the neutralising autoantibodies [4-6]. In approximately 70% of
the patients with C1-INH-AEE, an associated malady
could be identified [6, 9]. One in two of these patients
are diagnosed with a neoplastic condition, especially
non-Hodgkin lymphoma, while the others with benign
disease, such as MGUS. Otani and Banerji (2017) have
shown that C1-INH-AEE is most frequently associated
with indolent lymphoma and MGUS [6]. Therefore,
when C1-INH-AEE diagnosis is confirmed, a thorough medical assessment should be performed to uncover any likely related conditions such as lymphoproliferative or autoimmune diseases [6, 11]. In the present
case, MGUS was diagnosed, possibly causing the over
intake of the C1-INH enzyme resulting in no anti-C1INH antibodies being detected.
C1-INH-AAE may also appear, related to other conditions such as HIV infection and hepatitis B infections, vascular disease, e.g., Churg Strauss syndrome,
and metabolic conditions such as xanthomatosis [4, 6].
In our patient, there were no signs, symptoms, or laboratory results related to these disorders.
The comprehensive management of C1-INH-AAE
seeks to prevent symptoms and improve the patient’s
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quality of life and identify and treat any of the latent
related diseases [4-6]. Considering the lack of rigorous
trials conducted on patients with C1-INH-AEE, specific drugs have not yet been approved to treat this rare
disease. Since the acquired form of C1-INH deficiency
exhibits the same symptoms as the hereditary form, the
drugs with proven efficacy in the treatment of the latter
type are, by extension, prescribed in C1-INH-AEE as
well [5]. In C1-INH deficiency, due to a lack of the inhibitory effects of C1-INH on FXIIa and kallikrein, the
over activation of the kallikrein-kinin system induces
an excessive production of bradykinin, followed by vasodilatation, vascular hyperpermeability, and eventually, swelling [2]. Therefore, this type of angioedema will
respond to kallikrein-bradykinin targeted therapy but
not to antihistamines, corticosteroids, or epinephrine.
Acute treatment aims to reduce the duration and severity of the attack. It includes human plasma-derived C1INH concentrate (pdC1-INH) or recombinant human
C1-INH concentrate (rhC1-INH), icatibant, a synthetic peptidomimetic drug acting as a specific antagonist
of bradykinin B2 receptors, and ecallantide, a selective
plasma kallikrein inhibitor. If these drugs are not available, FFP should be administered [4-6].
The goal of prophylactic medication is to prevent or
minimise the frequency and severity of the acute episodes and include C1-INH concentrate administered
every 3 to 4 days, attenuated androgens or antifibrinolytic agents [2-5].
While many angioedema attacks subside spontaneously, the risk of asphyxiation by upper airway oedema
must not be played down. Early recognition of attacks
is crucial and equipping the patient with printed instructions for emergency intervention is instrumental
in providing proper and prompt acute treatment [6].
Patients themselves should be educated to avoid the
possible triggers of the attacks, such as social stressors,
trauma, exogenous oestrogens, tamoxifen, or ACEIs,
and should have appropriate access to acute treatment.
When necessary, they should have a prophylaxis plan
[2, 4-6].
When no associated condition is identified initially, and because C1-INH-AAE patients are at a higher
risk of developing lymphoproliferative diseases than
the general population, adequate screening methods
for B cell malignancies should be carried out. In most
cases, treating the underlying illness in C1-INH-AAE
patients results in partial or complete clinical and biochemical remission of AAE [6, 12,13].
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Conclusions

Angioedema, especially the laryngeal swelling, is a relatively common presentation in the ED. Without treatment, the probability of asphyxiation is high. Hence
it is essential to distinguish between different types of
angioedema to apply the appropriate treatment as soon
as possible. C1-INH-AAE is a rare disorder in which
the swelling is bradykinin mediated; therefore, it will
respond to kallikrein-bradykinin targeted drugs, not
antihistamines, corticosteroids, or epinephrine. Because it is not easy to distinguish the different types
of angioedema just on clinical symptoms, the patient
must have a written treatment plan for emergency care
physicians.
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