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Patient: Female, 20-year-old
Final Diagnosis: Angioedema
Symptoms: Diarrhea e dysuria ¢ eye lid swelling ¢ hoarseness ¢ nausea ¢ sore throat  swelling of the face ¢
vomiting
Clinical Procedure: -
Specialty: Allergology ¢ Immunology ¢ General and Internal Medicine ¢ Rheumatology

Objective: Rare disease

Background: Angioedema is a rare manifestation of systemic lupus erythematosus (SLE) that can lead to life-threatening
complications, including airway compromise. Acquired angioedema is classically associated with C1 esterase
inhibitor (C1-INH) deficiency caused either by increased consumption of C1-INH or the development of auto-
antibodies against C1-INH. However, emerging reports describe patients with active SLE who develop recur-
rent angioedema despite preserved C1-INH levels and function, suggesting a possible complement-mediated
or bradykinin-associated inflammatory phenotype that remains incompletely characterized.

Case Report: We report the case of a woman in her early 20s with SLE and lupus nephritis who presented with a urinary
tract infection and unilateral periorbital edema. Initial laboratory evaluation revealed anemia, thrombocytope-
nia, and acute-on-chronic kidney injury. She was treated with antibiotics for presumed urinary tract infection
and preseptal cellulitis. During hospitalization, she developed laryngeal edema requiring prompt treatment
with intravenous dexamethasone, with rapid clinical improvement. Further evaluation demonstrated low C4
and C1q complement levels, elevated C1q complement binding levels, elevated anti-C1q antibodies, and pre-
served C1-INH antigen and functional levels, raising suspicion for complement-mediated angioedema occur-
ring in the setting of active SLE. Over the ensuing 6 months, she experienced recurrent episodes of angioede-
ma with progressive renal dysfunction and concern for evolving macrophage activation syndrome or severe
hyperinflammatory immune activation.

Conclusions: This case highlights a rare presentation of recurrent angioedema associated with active SLE and complement
activation despite preserved C1-INH levels and function. The case underscores the importance of early recog-
nition of airway involvement in patients with lupus and illustrates the diagnostic challenges surrounding com-
plement-mediated angioedema phenotypes in autoimmune disease.
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Introduction

Angioedema is defined as recurrent, nonpitting, nonpruritic
swelling involving the deep dermis, subcutaneous tissues, or
mucosal surfaces. The condition may be hereditary or acquired
and can result from histaminergic, bradykinin-mediated, or
mixed inflammatory pathways [1]. One well-described form of
acquired angioedema occurs in the setting of C1 esterase in-
hibitor (C1-INH) deficiency. C1-INH is an important regulator of
both the complement and the kallikrein-kinin systems through
inhibition of C1r, C1s, factor Xlla, and kallikrein, thereby limit-
ing excessive bradykinin generation and vascular permeability.

Acquired angioedema associated with C1-INH deficiency is tra-
ditionally classified into 2 categories. Type | acquired angio-
edema results from accelerated consumption of C1-INH and
is commonly associated with lymphoproliferative disorders
such as non-Hodgkin lymphoma, chronic lymphocytic leuke-
mia, and monoclonal gammopathies. Type Il acquired angio-
edema results from autoantibodies directed against C1-INH
and is more commonly associated with autoimmune diseases,
including systemic lupus erythematosus (SLE) [2]. Both estab-
lished forms of acquired angioedema involve acquired C1-INH
deficiency or dysfunction. Current international angioedema
guidelines therefore recognize acquired angioedema primari-
ly in the setting of C1-INH deficiency [3].

Acquired angioedema most commonly presents with episodic
nonpitting edema involving the face, extremities, gastrointes-
tinal tract, or upper airway. Gastrointestinal involvement can
manifest with abdominal pain, nausea, vomiting, or diarrhea
secondary to bowel wall edema [4]. Laryngeal involvement is
uncommon but may rapidly become life-threatening because
of airway compromise [1,5,6].

Emerging case reports have described patients with active SLE
who develop recurrent angioedema despite preserved C1-INH
levels and function, suggesting a possible complement-medi-
ated inflammatory phenotype that remains incompletely char-
acterized [7-11]. These presentations do not fit neatly within
currently established classifications of acquired angioedema.
We present a case of recurrent facial, laryngeal, and intestinal
edema occurring in a patient with active SLE, low complement
levels, elevated C1q complement binding levels, elevated an-
ti-C1q antibodies, and preserved C1-INH levels and function.

Case Report

A Black woman in her early 20s with SLE (positive anti-nu-
clear, double-stranded DNA, and Smith antibodies) compli-
cated by class IV lupus nephritis and treated with hydroxy-
chloroquine, mycophenolate mofetil, and a medium dose of
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Figure 1. Computed tomography of the orbits and sella without
contrast. Significant left periorbital swelling and edema
are present without a discrete collection. Convex fluid
attenuation and air are noted adjacent to the left
lateral globe (arrows).

Figure 2. Computed tomography of the abdomen and pelvis
without contrast. Mesenteric edema and a small
amount of free fluid are present without evidence of
bowel obstruction.

prednisone presented with dysuria, acute renal insufficiency,
and chronic nausea, vomiting, and diarrhea. While waiting in
the urgent care clinic, she fell asleep and awoke to progres-
sive swelling around her left eye. She denied any family his-
tory of angioedema or recurrent swelling. She received intra-
venous diphenhydramine and prednisone in the emergency
department without significant improvement.

On presentation, her vital signs were within normal lim-
its, including a temperature of 37.2°C, blood pressure of
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Table 1. Summary of laboratory studies (total of 9 hospitalization days).

Hospital Day 1

White blood cells (x 103/UL)

Hospital Day 4 Hospital Day 7 Reference range

7.81 5.28

77 75 62 124173
22 239 182 370500
12 10 76 150450
138 w2 137 135145
40 55 44 3650
00 107 102

» 18 20 231
79 & %8 623
642 687 631 051095
24 301 135214
8 37085
56 19491
% 150
70 13150

C3 complement (mg/dL) 36
 Maptoglobin (mg/dl) 188 111 16200
| Creactive protein (mg/) 6 50
| Clesterase inhibitor antigen (mg/dl) 31 3 2138
| Clesterase inhibitor function (%) 02 >41%
| Clesterase functional C4 complement (mg/d) 5 1040
| Clqcomplement (mg/dl) 5 1222
© Clqcomplement binding (ug Eg/ml) 79 0039
© Anti-Clq immunoglobulin G antibody (units) 35 019
 Erythrocyte sedimentation rate (mm/b) 22 119
' Double-stranded DNA antibody titer ~ >1.640  None

116/73 mm Hg, heart rate of 96 beats/min, respiratory rate
of 18 breaths/min, and oxygen saturation of 100% on room
air. Physical examination demonstrated an erythematous and
edematous left eyelid with conjunctival hemorrhage and mild
lip swelling. Computed tomography (CT) of the orbits without
contrast showed significant left periorbital swelling and ede-
ma that was attributed to preseptal cellulitis (Figure 1). CT
of the abdomen and pelvis without contrast was notable for
mesenteric edema and a small amount of free fluid, without
bowel obstruction (Figure 2).

Admission laboratory studies showed anemia, thrombocytope-
nia, and acute-on-chronic kidney injury, with a creatinine level
of 6.42 mg/dL. Iron studies showed elevated ferritin with nor-
mal serum iron, total iron-binding capacity, and percent satura-
tion. She was also noted to have a mildly elevated erythrocyte
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sedimentation rate and C-reactive protein level (Table 1).
Urinalysis was notable for moderate leukocyte esterase, neg-
ative nitrites, and many bacteria. The patient was started on
a third-generation cephalosporin to cover suspected presep-
tal cellulitis and urinary tract infection.

On the second hospital day, the patient developed active retch-
ing, excessive oral secretions, sore throat, and hoarseness.
The otorhinolaryngology service performed bedside laryngos-
copy and found an edematous palate, left arytenoid and pha-
ryngeal edema, and a mildly edematous post-cricoid space
concerning for angioedema involving the airway. The patient
started a 3-day course of intravenous dexamethasone and di-
phenhydramine, with subsequent clinical improvement over
the following days.
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Figure 3. Proposed complement-mediated pathways in lupus-associated angioedema. Autoantibodies directed against C1q form
immune complexes that may activate (green starburst/arrow) the classical complement pathway and may also promote
contact system (kallikrein-kinin) activation. Binding of anti-C1q immune complexes to C1q may activate the C1 complex
(C1r/C1s), leading to cleavage of C4 and C2 and formation of the C3 convertase (C4b2a complex) with generation of
anaphylatoxins such as C3a, which may augment vascular permeability. In parallel, contact system activation (Factor XII
— Xlla) may promote conversion of prekallikrein to kallikrein, which cleaves high-molecular-weight kininogen to generate
bradykinin, a major mediator of edema. Plasmin may further amplify these cascades by enhancing complement activation.
Because C1-INH normally inhibits (red dash) C1r/C1s, Xlla, kallikrein, and plasmin, dysregulation of these pathways can result
in excess bradykinin and complement mediators that could contribute to angioedema. The precise mechanism underlying

this phenotype remains incompletely understood.

Further testing was performed to determine the cause of the
angioedema, and results were notable for low C4 complement
levels (4 mg/dL; reference range, 10-40 mg/dL), low C1q com-
plement levels (5 mg/dL; range, 12-22 mg/dL), elevated Clq
complement binding (7.9 ug Eq/mL; range, 0-3.9 ug Eq/mL), el-
evated anti-C1q IgG antibody (35 units; range, 0-19 units), and
preserved C1-INH function (102%; range, >41%) and C1-INH
antigen (31 mg/dL; range, 21-38 mg/dL), raising concern for
complement-mediated angioedema associated with active
SLE. Results showed a low hemoglobin level (7.7 g/dL), and
low platelet count (112 x 10°/L). The patient was discharged
in stable condition with high-dose cetirizine.
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Over the ensuing 6 months, the patient was hospitalized twice
for recurrent unilateral periorbital and lip edema. During these
admissions, renal function progressively worsened, ultimately
resulting in end-stage renal disease requiring initiation of peri-
toneal dialysis. Persistent hypocomplementemia raised concern
for ongoing lupus activity. The patient additionally developed
worsening cytopenias, elevated ferritin (1824 ng/mL), elevated
soluble interleukin-2 receptor levels (3081 pg/mL), and severe
neutropenia (absolute neutrophil count 0.29 x 10°/L), raising
concern for evolving macrophage activation syndrome (MAS)
or severe hyperinflammatory immune activation in the set-
ting of active SLE. Belimumab was subsequently initiated in
the outpatient setting, after which no additional angioedema
episodes have occurred to date.
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Discussion

We present a case of recurrent facial, laryngeal, and intesti-
nal edema occurring in a patient with active SLE complicated
by lupus nephritis, hypocomplementemia, elevated anti-Clq
antibodies, and preserved C1-INH levels and function. This
presentation is diagnostically challenging because acquired
angioedema has traditionally been classified into Type | and
Type Il subtypes, both involving acquired C1-INH deficiency.
However, multiple case reports have described patients with
SLE who develop recurrent angioedema despite preserved
C1-INH antigen and functional levels [7-11]. In patients with
active lupus, anti-C1q antibodies can contribute to immune
complex formation and classical complement pathway activa-
tion and are strongly associated with lupus nephritis activity
and hypocomplementemia [12,13]. Collectively, these findings
suggest that dysregulated activation of the classical comple-
ment pathway with possible involvement of the kallikrein-ki-
nin system may contribute to vascular permeability and ede-
ma, even in the absence of measurable C1-INH deficiency. A
proposed schematic illustrating these interacting pathways is
shown in Figure 3. Nevertheless, current allergy and rheuma-
tology guidelines do not recognize this presentation as a for-
mally established subtype of acquired angioedema, and the
precise relationship between anti-C1q antibodies, complement
consumption, and angioedema development remains incom-
pletely understood [3]. Additional studies are needed to bet-
ter characterize angioedema presentations occurring in pa-
tients with SLE and preserved C1-INH levels.

Although the patient demonstrated laboratory evidence of
complement activation, her clinical improvement with corti-
costeroids and antihistamines suggests that the underlying
pathophysiology may not have been exclusively bradykinin-
mediated. Distinguishing bradykinin-mediated from histamin-
ergic angioedema can be clinically challenging, particularly in
patients with autoimmune disease and overlapping inflamma-
tory processes [14]. A mixed or incompletely characterized in-
flammatory mechanism involving complement-mediated and
histaminergic pathways remains possible. Accordingly, treat-
ment response alone cannot definitively establish the mech-
anism of angioedema in this case.

Infection has also been proposed as a potential trigger for im-
mune dysregulation in lupus-associated angioedema. SLE alters
immune tolerance and may predispose patients to aberrant au-
toantibody production through mechanisms including molecular
mimicry and chronic immune activation [15]. A cross-section-
al study by Luo et al noted that patients with SLE-associated
angioedema frequently presented with concurrent infections,
particularly urinary tract infections [4]. Our patient similarly
presented with concern for urinary tract infection during her
index hospitalization. However, recurrent episodes occurring

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

alongside persistent hypocomplementemia and progressive
renal dysfunction suggested ongoing lupus activity as a ma-
jor contributor to disease recurrence.

During subsequent admissions, the patient developed wors-
ening cytopenias, markedly elevated ferritin levels, elevated
soluble interleukin-2 receptor levels, and progressive renal
dysfunction, raising concern for possible evolving MAS in the
setting of persistently active lupus. MAS is a severe hyperin-
flammatory complication of autoimmune disease, particular-
ly active SLE, and is characterized by excessive immune ac-
tivation and cytokine dysregulation. However, distinguishing
MAS from severe lupus flare remains challenging because of
substantial overlap in clinical and laboratory findings, includ-
ing cytopenias, hyperferritinemia, complement consumption,
and multiorgan dysfunction [16,17]. Although the temporal
association between recurrent angioedema episodes and hy-
perinflammatory findings is notable, a causal relationship be-
tween angioedema and MAS cannot be established from this
case alone. Rather, this presentation may reflect severe sys-
temic immune dysregulation associated with persistent lupus
activity. Despite this uncertainty, the case highlights the im-
portance of recognizing recurrent angioedema as a potential
marker of severe underlying autoimmune disease activity. As
demonstrated in prior reports of lupus-associated angioede-
ma with airway involvement, delayed recognition can result in
life-threatening respiratory compromise [18,19].

Management of lupus-associated angioedema primarily fo-
cuses on the treatment of the underlying autoimmune condi-
tion. Acute attacks may be managed with airway protection
and targeted therapies such as fresh frozen plasma, C1-INH
replacement therapy, icatibant, or ecallantide depending on
the suspected mechanism and severity of presentation [3,20].
Corticosteroids and antihistamines are frequently adminis-
tered when the etiology remains uncertain or when a mixed
inflammatory process is suspected [3,15,20]. In our patient,
persistent disease activity despite hydroxychloroquine, myco-
phenolate mofetil, and prednisone prompted escalation of im-
munosuppressive therapy with belimumab, after which recur-
rent angioedema episodes resolved.

Conclusions

We present a rare case of recurrent angioedema occurring in
association with active SLE, hypocomplementemia, elevated
anti-C1q antibodies, and preserved C1-INH levels and function.
This case highlights the diagnostic challenges surrounding com-
plement-mediated angioedema phenotypes in autoimmune
disease and underscores the importance of early recogni-
tion of airway involvement in patients with lupus. Further in-
vestigation is needed to better characterize the relationship

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

APPROVED GALLEY PROOF



APPROVED GALLEY PROOF

between complement activation, anti-C1q antibodies, and re-
current angioedema in SLE, particularly in patients with pre-
served C1-INH levels and function.
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