
Background:

Hereditary angioedema (HAE) is a rare autosomal dominant disorder which is caused by deficiency or 
dysfunction of C1-esterase inhibitor (C1-INH). This leads to dysregulation of the 
kallikrein–bradykinin pathway which is responsible for recurrent episodes of non-pruritic 
angioedema seen in these cases. The condition typically manifests as episodic swelling of the skin, 
gastrointestinal tract or involvement of airway. It is frequently misdiagnosed as allergic angioedema 
due to overlapping clinical features. Factor V Leiden mutation the most common inherited 
thrombophilia is caused by a point mutation in the F5 gene that produces resistance to activated protein 
C and increases the risk of venous thromboembolism. Although both disorders involve dysregulation 
of plasma protease cascades reports describing their coexistence are exceedingly rare. This case 
highlights the diagnostic and therapeutic challenges associated with the simultaneous presence of 
HAE and homozygous Factor V Leiden mutation.

Case Report:
A 31-year-old woman presented with recurrent episodes of facial and right upper limb edema. This 
was accompanied by burning sensation, body aches and abdominal cramps. Episodes occurred one to 
two times per week and resolved spontaneously within two to six hours. The patient, diagnosed case of 
homozygous Factor V Leiden mutation,  had a prior history of recurrent venous thromboembolism 
including deep venous thrombosis and pulmonary embolism. Physical examination during attacks 
revealed non-pitting and non-pruritic edema. There was minimal response to antihistamines and 
bronchodilators. Serum tryptase was normal and autoimmune markers were negative. In addition C1-
INH levels were reduced with normal C1q.Complement C4 levels were decreased. These changes 
confirmed the diagnosis of hereditary angioedema secondary to C1-INH deficiency. Initial treatment 
with fresh frozen plasma was started which was subsequently discontinued due to  worsening 
pulmonary arterial hypertension. Therapeutic plasmapheresis was performed which caused marked 
symptomatic improvement.

Conclusion:
This is a rare case in whom there was coexistence of hereditary angioedema due to C1-INH deficiency 
and homozygous Factor V Leiden mutation. This represents a rare clinical overlap involving 
dysregulation of complement, kallikrein–kinin and coagulation pathways. Recognition of bradykinin-
mediated angioedema in patients with recurrent swelling unresponsive to antihistamines is essential 
for appropriate management as these patients are less likely to respond to antihistamines, 
corticosteroids, or epinephrine
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INTRODUCTION:- 
Hereditary angioedema (HAE) is a rare autosomal dominant disorder which is characterized by 
recurrent episodes of non-pruritic swelling involving the skin, gastrointestinal tract and upper airway. 
This is caused by dysregulation of the kallikrein–bradykinin pathway because of deficiency or 

1dysfunction of C1-esterase inhibitor (C1-INH).  The estimated global prevalence of HAE ranges from 
2approximately 1 in 50,000 to 1 in 100,000 individuals.  Clinically, HAE usually presents with 

episodic, asymmetric edema that commonly affects face, extremities or airway. One of the peculiar 
features of this edema is absence of urticaria or pruritus. Attacks of edema in cases of HAE may be 
precipitated by stress, trauma or infections and each attack usually last from several hours to days. 
Laryngeal involvement represents the most life-threatening manifestation and can result in fatal 
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airway obstruction if not promptly recognized and treated. 
Because symptoms are nonspecific and frequently 
misinterpreted as allergic or idiopathic angioedema, 
diagnostic delays averaging several years have been reported 
in many cohorts.
The underlying pathophysiology of HAE involves 

3quantitative or functional deficiency of C1-INH.  In the 
absence of adequate C1-INH activity, uncontrolled activation 
of plasma kallikrein leads to excessive production of 
bradykinin, a potent vasoactive peptide that increases 
vascular permeability and promotes localized edema 
formation. Unlike mast cell–mediated angioedema, 
bradykinin-mediated swelling does not respond to 
antihistamines, corticosteroids or epinephrine. This is crucial 
from point of appropriate management. Laboratory 
evaluation typically demonstrates reduced levels or functional 
activity of C1-INH along with decreased complement 
component C4. Genetic mutations in the SERPING1 gene 
account for the majority of these cases although a substantial 
proportion of patients may arise from de novo mutations 

4without a clear family history.
Factor V Leiden mutation represents one of the most common 
causes of inherited thrombophilia worldwide. It results from a 
single point mutation in the F5 gene which is responsible for 
production of a variant factor V molecule resistant to 
inactivation by activated protein C. This defect causes 
sustained thrombin thereby creating a hypercoagulable state 
tha t  s ign i f ican t ly  increases  the  r i sk  o f  venous 
thromboembolism in affected cases. The clinical features may 
include deep venous thrombosis (DVT) and pulmonary 
embolism (PE). While heterozygous carriers exhibit a 
moderate elevation in thrombotic risk individuals with 
homozygous mutations are at increased risk of serious 
thromboembolic events. Factor V Leiden prevalence varies 
geographically and  affects approximately 3–8% of 
individuals of European descent but remaining relatively 
uncommon in other populations. Clinical management often 
requires long-term anticoagulation particularly in patients 

5with history of recurrent thrombotic events.
Both HAE and Factor V Leiden mutation involve 
dysregulation of plasma protease cascades within the 
complement, coagulation as well as kallikrein–kinin systems. 
These interconnected pathways play an important critical role 
in inflammation, vascular permeability and hemostasis. The 
coexistence of disorders affecting these systems in same 
individual may introduce additional clinical complexity 
affecting therapeutic decision-making. For example, 
treatment strategies for acute HAE attacks often include C1-
INH replacement, bradykinin receptor antagonists or 
kallikrein inhibitors. However, management may become 
challenging in patients with concurrent prothrombotic 
conditions, particularly when therapies such as plasma 
infusion or invasive procedures are considered which may 
predispose individual to thrombotic events. Moreover, 
overlapping symptoms such as dyspnea, chest discomfort or 
edema may further complicate differentiation between 
angioedema attacks and thromboembolic complications.
Despite extensive literature describing hereditary 
angioedema and Factor V Leiden thrombophilia individually, 
reports describing their coexistence are exceedingly rare. The 
present report describes a 31-year-old patient diagnosed with 
hereditary angioedema due to C1-INH deficiency in the 
setting of homozygous Factor V Leiden mutation. 

CASE REPORT: - 
A 31-year-old woman presented with history of recurrent 
episodes of swelling which predominantly involved the right 
upper limb with extension to the face, eyelids and neck.

The swelling episodes were preceded by a flushing sensation 
accompanied by severe generalized body ache. She also 
reported episodes of abdominal pain without associated 
nausea, vomiting or alterations in bowel habits. During 
several attacks she experienced tachycardia and shortness of 
breath. The patient reported a history of similar recurrent 
episodes over the preceding years. These episodes generally 
involved the face, upper extremities, abdomen and genital 
region. There was a typical history of these episodes triggered 
by emotional stress. Attacks occurred approximately one to 
two times every week and resolved spontaneously within two 
to six hours without need of any specific treatment. Some 
episodes were reported to be associated with transient loss of 
consciousness.
Her past medical history was notable for recurrent venous 
thromboembolism. She had experienced multiple episodes of 
deep venous thrombosis and a pulmonary embolism which 
occurred four years earlier. Subsequent thrombophilia 
evaluation revealed a homozygous Factor V Leiden mutation 
and she had been managed accordingly. In addition, she had 
pulmonary arterial hypertension (PAH) for which she was 
receiving macitentan therapy. There was no known family 
history of similar swelling episodes or hereditary 
angioedema. On examination during an attack, the patient 
demonstrated non-pitting edema with mild erythema 
involving the right upper extremity. The swelling was non-
pruritic and there was no associated lymphadenopathy. 
Respiratory examination revealed expiratory wheezing while 
cardiovascular and abdominal examinations were 
unremarkable (Figure 1).

Figure 1. Clinical photographs showing episodic facial 
swelling during an attack. Patient's baseline facial 
appearance (Left); Acute swelling involving the lips, perioral 
region, and lower face consistent with non-pitting 
angioedema during an episode (Right).

During observation, the swelling episode resolved 
spontaneously within approximately two hours. The edema 
did not respond to antihistamines including intramuscular 
ch lorphenamine  and  bo th  ora l  and  in t ravenous 
diphenhydramine. Bronchodilator therapy provided no relief 
for the wheezing although transient improvement was noted 
following administration of epinephrine. The associated 
burning body pain was refractory to analgesics and improved 
only after administration of intravenous fentanyl and 
pethidine. Given the atypical presentation and recurrent 
episodes of swelling, an evaluation for mast-cell–mediated 
angioedema and systemic inflammatory conditions was 
undertaken. Laboratory investigations showed normal serum 
tryptase levels and negative antinuclear antibody (ANA) as 
well as antineutrophil cytoplasmic antibody (ANCA) tests. C-
KIT mutation was also absent. These findings made mast-
cell–mediated urticaria and systemic autoimmune etiologies 
unlikely.
Because of the recurrent episodes of non-pruritic swelling 
with airway involvement and poor response to antihistamines, 
hereditary angioedema (HAE) was suspected. Complement 
evaluat ion was therefore performed.  Laboratory 
investigations demonstrated reduced C1-esterase inhibitor 
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(C1-INH) levels (12 mg/dL) along with decreased 
complement component C4 levels, while C1q levels were 
within the normal range (233 mg/L). The combination of low 
C1-INH with reduced C4 and normal C1q supported the 
diagnosis of hereditary angioedema due to C1-INH deficiency 
rather than acquired angioedema. Fresh frozen plasma (FFP) 
transfusion was initially attempted as a therapeutic measure 
due to limited access to specific C1-INH replacement therapy. 
However, this resulted in worsening of pulmonary arterial 
hypertension and volume overload with no significant clinical 
improvement. Therefore, FFP transfusion was subsequently 
discontinued. Finally, a decision to do therapeutic 
plasmapheresis was made which resulted in significant 
symptomatic improvement and a reduction in the frequency of 
subsequent swelling episodes.

DISCUSSION
Hereditary angioedema (HAE) due to C1-esterase inhibitor 
(C1-INH) deficiency is a rare but potentially life-threatening 
disorder. It is usually characterized by recurrent and self-
limiting episodes of non-pruritic angioedema affecting the 
skin, gastrointestinal tract and upper airway. The clinical 
presentation of this patient—recurrent asymmetric swelling 
of the extremities and face and episodic abdominal pain along 
with absence of urticaria and lack of response to 
antihistamines—closely resembles the classical phenotype 
described in previous cohort studies on HAE . Bork et al 
reported that peripheral swelling and abdominal pain 

6represent the most frequent manifestations of HAE.  The 
author emphasised  diagnostic delays in these cases due to 
misinterpretation of clinical picture as allergic or idiopathic 
angioedema. Similarly, Longhurst et al emphasized that 
bradykinin-mediated angioedema typically fails to respond to 

7conventional anti-allergic therapies.  This feature should 
prompt clinicians to evaluate complement levels and C1-INH 
function. In our patient the normal serum tryptase levels and 
negative autoimmune markers further supported a non–mast-
cell-mediated mechanism. The eventual demonstration of low 
C1-INH levels confirmed the diagnosis of C1-INH 
deficiency–associated HAE. Clinicians should maintain a 
high index of suspicion for possibility of HAE in patients 
presenting with recurrent angioedema without urticaria.
Another important aspect highlighted by this case is the 
coexistence of HAE with inherited thrombophilia secondary 
to Factor V Leiden mutation. Although these conditions arise 
from different genetic abnormalities dysregulation of plasma 
protease systems is underlying cause in both. Various studies 
suggest that the complement and contact pathways closely 
interact with the coagulation cascade. Grover et al, in an 
observational study, demonstrated that patients with HAE 
have an increased risk of venous thromboembolism as 

8compared to general population.  This finding suggest that 
chronic activation of the kallikrein–kinin system may 
influence coagulation pathways. Similarly, Sundler Björkman 
L et al identified an increased familial risk of venous 
thromboembolism among individuals with HAE supporting 
the concept that abnormalities in complement regulation may 

9predispose to thrombotic complications.  In the present case, 
the patient had a documented history of recurrent deep venous 
thrombosis and pulmonary embolism due to homozygous 
Factor V Leiden mutation which represents a particularly 
high-risk thrombophilic state. The coexistence of these two 
conditions may therefore amplify both vascular permeability 
and thrombotic risk thereby adding complexity to clinical 
management.
Reports describing the simultaneous presence of hereditary 
angioedema and inherited thrombophilia remain extremely 
rare. One such notable case was described by Celikel et al In 

this patient hereditary angioedema as well as heterozygous 
Factor V Leiden mutation was present. Patient developed 

10purpura fulminans after hormonal therapy.
The authors suggested that the coexistence of complement 
dysregulation and thrombophilia may have predisposed 
patient to severe vascular complications including purpura 
fulminans. Although our patient did not develop serious 
complication such as purpura fulminans there is always a 
potential for complex clinical interactions between these 
disorders. 
Management of HAE in patients with coexisting 
comorbidities may present significant therapeutic challenges. 
Current international consensus guidelines recommend C1-
INH replacement therapy, bradykinin B2-receptor antagonists 
such as Icatibant or plasma kallikrein inhibitors for 
management of acute attacks. However, in many clinical 
settings these agents are not readily available thereby 
necessitating use of alternative, non-specific therapies such as 
administration of fresh frozen plasma (FFP). While FFP 
provides exogenous C1-INH it also contains substrates that 
may potentially exacerbate bradykinin generation. Cicardi 
and Zanichelli have noted that although FFP may be beneficial 
in some cases of HAE, its use can occasionally worsen 
symptoms secondary to activation of complement or contact 
pathways. In our patient, administration of FFP was 
associated with worsening pulmonary arterial hypertension 
and volume overload without symptomatic improvement 
requiring discontinuation. Subsequently therapeutic 
plasmapheresis was done in this patient that resulted in 
marked clinical improvement and reduction in subsequent 
attacks. 
CONCLUSION:- 
Presence of HAE due to C1-INH deficiency and 
thrombophilia secondary to homozygous Factor V Leiden 
mutation in same individual represent a rare clinical 
possibility. These disorders are caused by dysregulation of 
inflammatory and coagulation pathways. This case 
underscores the importance of considering the possibility of 
bradykinin-mediated angioedema in patients with recurrent 
edema particularly if it is non-pruritic and unresponsive to 
antihistamines. Awareness of such coupled with a high index 
of suspicion will help in facilitating early recognition and 
guiding individualized therapeutic strategies in patients of 
HAE with concurrent prothrombotic disorders such as 
thrombophilia caused by homozygous Factor V Leiden 
mutation.
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