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Abstract

Introduction: Acquired angioedema (AAE), a rare cause of
adult-onset non-urticarial mucocutaneous angioedema,
can present as acute abdomen, a frequent complaint in
the emergency room (ER), often leading to unnecessary
and potentially harmful procedures. Case Presentation:
We report a 47-year-old hypertense male, controlled with
an angiotensin converting enzyme inhibitor (ACEIl), who
presented in the ER with progressively worsening ab-
dominal pain, nausea, and vomiting, and a radiologic
workup revealing small intestine thickening, initially di-
agnosed with ACEl-induced angioedema. However, fur-
ther investigation revealed low serum levels of C4, Ciq,
and C1 inhibitors, with an abnormal function of the latter,
favoring the diagnosis of AAE instead. The frequent as-
sociation of this condition with lymphoproliferative dis-
orders encouraged further studies, which unveiled a
monoclonal gammopathy IgM/Kappa, representing an
increased risk of Waldenstrém macroglobulinemia, non-
Hodgkin lymphoma, and multiple myeloma. Discussion:
AAE should be regarded as an important differential di-
agnosis in patients presenting with acute abdomen in the

ER, especially when more common causes are excluded. A
correct and early diagnosis may represent a chance for a
better prognosis of underlying diseases.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Abdémen agudo como apresentacao inicial de
deficiéncia adquirida de C1 inibidor

Palavras Chave
Dor abdominal - Angioedema - Inibidor da C1 esterase -
Disturbios linfoproliferativos - Gamopatia monoclonal

Resumo

Introducgdo: O angioedema adquirido (AA), causa rara de
angioedema mucocutaneo nao urticariforme de inicio
tardio, pode ter como apresentacdo inicial abdémen
agudo, motivo frequente de admissdo no servico de
urgéncia (SU), promovendo frequentemente procedi-
mentos desnecessarios e potencialmente prejudiciais.
Apresentacdo do caso: Um homem de 47 anos, hi-
pertenso e controlado com um inibidor da enzima
conversora de angiotensina (IECA), recorreu ao SU por um
quadro de dor abdominal com agravamento progressivo,
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nauseas e vomitos. A investigacdo radiolégica inicial
revelou espessamento do intestino delgado, culminando
num diagnéstico preliminar de angioedema induzido por
IECA. No entanto, uma investigacdo mais aprofundada
em regime ambulatério revelou niveis séricos reduzidos
de C4, C1q e de inibidor de C1, com fun¢ao anormal deste
ultimo, favorecendo o diagnostico de AA. A associacao
frequente desta condicdo com disturbios linfoprolifer-
ativos incentivou investigacdo adicional, que revelou
uma gamopatia monoclonal IgM/Kappa, representando
um risco aumentado de macroglobulinemia de Wal-
denstrom, linfoma ndo-Hodgkin e mieloma multiplo.
Discussdo: O AA deve ser considerado um diagndstico
diferencial de abdémen agudo, principalmente apds
exclusdo de causas mais frequentes. Um diagndstico
precoce pode contribuir para um melhor prognoéstico da

patologia subjacente. © 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Acquired angioedema (AAE) due to deficiency of Cl
esterase inhibitor is a rare cause of adult-onset non-urticarial
mucocutaneous angioedema, characterized by recurrent
episodes of cutaneous, gastrointestinal, and life-threatening
laryngeal edema, similar to those observed in hereditary
forms. Its presentation as acute abdominal pain, a frequent
complaint in the emergency room (ER), can lead to un-
necessary and potentially harmful procedures [1]. These
episodes follow an overactivation of the classical comple-
ment pathway with serum C1 inhibitor (C1-INH) con-
sumption, leading to an upregulation of the kallikrein-kinin
system with bradykinin accumulation, vasodilation, and
angioedema. This process can be secondary to the formation
of autoantibodies that neutralize C1-INH function or due to
an underlying lymphoproliferative disorder, being mono-
clonal gammopathy of uncertain significance and non-
Hodgkin’s lymphoma the most prevalent [2]. While some
episodes appear to be triggered by emotional/mechanical
stress or viral infections, frequently there is no identifiable
trigger [3]. This disorder significantly impairs patients’
quality of life, so a prompt diagnosis and establishment of
appropriate therapy are essential [1].

The laboratory assessment should involve the evaluation
of C1-INH function, typically abnormal, and serum levels of
C4, Clq, and CI-INH, generally decreased (although a
normal value of the latter is not unusual). Most patients
have identifiable autoantibodies against the C1-INH pro-
tein, though this analysis is not routinely available. A serum
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Fig. 1. Contrasted computed tomography of the abdomen and
pelvis performed in the emergency department revealing a con-
tinuous and concentric thickening of the small intestine with more
than 10 cm of extension (*), particularly in the lower abdominal
quadrants, engorgement of vasa recta (A), and a moderate peri-
toneal effusion (a) (coronal plane).

protein electrophoresis is relevant to rule out the presence of
an underlying lymphoproliferative disorder [2]. Due to
scarce understanding of the disease and limited published
data, treatment options are essentially borrowed from he-
reditary forms [1]. We intend to highlight AAE as a dif-
ferential diagnosis to consider in a patient presenting with
acute and severe abdominal pain in the ER and the im-
portance of excluding underlying lymphoproliferative dis-
orders in this context.

Case Presentation

A 47-year-old male, with a personal history of smoking, obesity,
and arterial hypertension controlled with an angiotensin converting
enzyme inhibitor (ACEI), presented to the ER with diffuse cramping
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Fig. 2. Computed tomography enterography of the abdomen and
pelvis performed before patient’s discharge without the previously
observed abnormalities (identical coronal plane as Fig. 1).

abdominal pain, predominantly in the lower quadrants, which had
started 15 days prior and with increasing intensity, associated with
nausea and vomiting. There were no additional manifestations,
namely, fever, diarrhea, respiratory, or cutaneous symptoms. Initial
analytical study performed in the ER revealed lymphopenia (1,090
lymphocytes/uL) and elevated gamma-glutamyl transferase (178 U/
L) and C-reactive protein (37 mg/L); the remaining blood work,
including hepatic, pancreatic, renal, and protein panels, was normal.
Urinary sediment assessment was normal, and stool parasitological
examination was negative. An abdominal ultrasound unveiled,
besides hepatomegaly, hepatic steatosis, and splenomegaly, a con-
centric thickening of the small intestine, hyperechogenicity of ad-
jacent fat tissue, and a peritoneal effusion, suggesting further
evaluation with computer tomography. The latter exam reenforced
the previous findings, revealing a continuous and concentric
thickening of the small intestine with more than 10 cm of extension,
particularly in the lower abdominal quadrants, engorgement of vasa
recta, and a moderate peritoneal effusion (as shown in Fig. 1). At this
point, information obtained from clinical, analytical, and radiologic
findings allowed exclusion of more frequent causes of acute ab-
domen, such as acute gastroenteritis, pancreatitis, cholecystitis/
choledocholithiasis, appendicitis, diverticulitis, or gastrointestinal
obstruction, and the main suspected diagnosis was inflammatory

Acquired C1 Inhibitor Deficiency

enteropathy versus ACEI-induced angioedema. The patient was
admitted to the ward and, under symptomatic treatment, along with
ACEI suspension, complete resolution was achieved in a period of 8
days. Additional assessment during the hospital stay involved a
negative measurement of antibodies anti-Saccharomyces cerevisiae
(ASCA) and antineutrophil cytoplasmic (ANCA), and endoscopic
exams with biopsies, without abnormal findings, further excluding
acute infectious causes, inflammatory bowel disease, and
gastrointestinal malignancy. An eco-guided paracentesis revealed
a peritoneal transudate, with discretely increased lymphocyte
levels (417 mononuclear cells/uL and 144 polymorphonuclear
cells/uL) and no other altered parameters, namely, glucose, al-
bumin, proteins, pancreatic alpha-amylase, lactate dehydrogenase,
and adenosine deaminase. Mycobacteriological assessment of the
ascitic fluid was negative. Before discharge, a computer tomog-
raphy enterography was performed, revealing normalization of the
initial acute findings (as shown in Fig. 2).

After referral to our Allergy and Clinical Immunology De-
partment, a detailed anamnesis ruled out personal and family
history of angioedema or urticaria. Of note, he also reported living
a stressful lifestyle and a loss of about 9% of his body weight during
the previous 12 months, following a voluntary increase in physical
activity and a more controlled diet. Analytical study revealed
persistence of the initial findings (with normalization of C-reactive
protein) and low serum levels of C4 (<2 mg/dL), Clq (9 mg/dL),
and C1-INH (9.2 mg/dL), together with an abnormal C1-INH
function, favoring the diagnosis of AAE in detriment to ACEI-
induced angioedema.

Once the diagnosis of AAE was established, it became essential
to exclude secondary causes. To start with, the patient denied B
symptoms, and further assessment revealed a high sedimentation
rate (19 mm/h) and high beta-2 microglobulin (3.14 mg/L). Serum
protein electrophoresis and immunofixation also revealed a
monoclonal gammopathy IgM/Kappa. Due to these findings,
having a shared long-term follow-up in mind, the patient was
referred to a Hematology/Oncology appointment.

A rare disease card containing a detailed treatment plan in
case of ER admission was issued (privileging endovenous C1-
INH concentrate or subcutaneous bradykinin receptor antag-
onist icatibant or, if irresponsive, endovenous tranexamic acid),
and an ambulatory emergency and short-term prophylaxis
treatment plan with tranexamic acid was provided and ex-
plained to the patient. Additionally, a request addressed to the
Pharmacy and Therapeutics Committee was formalized for the
acquisition and dispensation of icatibant for treatment of acute
flares on an outpatient basis. During a 12-month follow-up, he
reported 2 episodes of non-severe angioedema that resolved
without specific treatment, one with facial involvement and
another affecting the extremities, both associated with stressful
life events.

Discussion

Acute abdominal pain is a common cause of ER ad-
mission. Despite its rarity, AAE should be regarded as a
differential diagnosis and actively investigated following
proper exclusion of more common diagnosis. Considering
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the fact that abdominal flares are less frequent than in
hereditary forms, there is an even higher risk of missing
AAE diagnosis in this context [4].

In the case reported, the patients’ age and absence of
personal and familiar history of urticaria and/or an-
gioedema led the ER physician toward more common
causes of acute abdomen, such as acute pancreatitis,
diverticulitis, and appendicitis [5]. The absence of sig-
nificant analytical abnormalities, together with the ra-
diologic findings and the personal history of ACEI intake,
made the diagnosis of ACEI-induced angioedema the
most plausible. Symptoms’ resolution after its suspension
further corroborated this line of thought, and, on top of
that, other differential diagnosis — inflammatory, infec-
tious, and neoplastic — were excluded during the hospital
stay. However, the complementary study requested upon
ambulatory evaluation revealed low serum levels of C4,
Clq, and C1-INH, together with an abnormal C1-INH
function, findings not compatible with ACEI-induced
angioedema, favoring the diagnosis of AAE instead [5].
Nevertheless, although not directly linked to the etiology
of this condition, the ACEI intake could have played a
more indirect role by predisposing symptoms’ induction
in a patient with a preexisting asymptomatic AAE.

This diagnosis, due to its association with lympho-
proliferative disorders, raised concern to the existence of
secondary causes. Further investigation revealed findings
consistent with a monoclonal gammopathy IgM/Kappa,
one of the most frequent underlying diagnoses [2],
representing an increased risk of developing Walden-
strom macroglobulinemia, non-Hodgkin lymphoma,
and, rarely, multiple myeloma [6]. Regular evaluation of
the underlying hematological abnormalities is essential to
assess evolution and early detection and management of
more serious diagnoses.

The practical approach to this condition might entail,
besides close medical surveillance, according to each
individual’s clinical evolution - specifically regarding
episode’s frequency, location, and severity — treatment of
acute flares, short-term or long-term prophylaxis. Due to
the rarity of AAE, treatment options are essentially
borrowed from hereditary forms, and their effectiveness
and safety are based on limited research. C1-INH con-
centrate is by far the most commonly used drug to
manage acute flares. Icatibant, a bradykinin receptor
antagonist, and ecallantide, a recombinant peptide highly
specific for inhibiting plasma kallikrein, have also been
successfully used in these circumstances. Currently, there
is no consensus or approved drugs for short- or long-
term prophylaxis, although antifibrinolytic agents, such
as tranexamic acid, and attenuated androgens have been
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reported to be effective treatments [2, 4]. Considering
this, tranexamic acid was recommended for ambulatory
management of non-severe acute flares and as short-term
prophylaxis to prevent flares during planned exposure to
known triggers such as minor surgical procedures, in
addition to the emergency treatment plan in case of ER
admission. Until the last patient’s assessment before loss
of follow-up, he was not a candidate to long-term pro-
phylaxis. Future investigation about whether novel safe
therapies for hereditary angioedema are also effective for
the treatment of patients with AAE is essential.

Overall data regarding long-term prognosis are lacking -
available literature suggests that, in general, patients with a
timely diagnosis and under clinician’s close monitoring are
able to achieve partial or complete symptomatic control,
either of AAE flares and underlying lymphoproliferative
disorders. Nevertheless, there are many reports of fatalities
due to AAE complications, particularly laryngeal edema and
lymphoproliferative disorders’ evolution [4].

In conclusion, AAE should be regarded as an im-
portant differential diagnosis in patients presenting with
acute abdomen in the ER, especially when more common
causes are excluded. A correct and early diagnosis may
represent a chance for a better prognosis.
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