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with Normal C1-Inhibitor Levels: A Clinical Case Report

Anastasia Volf @ , Dana Tabynbayeva @ , Aigerim Nagornaya © ,
Saltanat Kerimbay @ , Maria Nalobina © , Olga Dedova @ ,
Bibigul Koshkarbayeva © , Anna Knaus @ , Marina Izmailovich
NPISC “Karaganda Medical University”, Karaganda, Kazakhstan

M Marina R. Izmailovich — izmailovich.m@gmail.com

Hereditary angioedema with normal Cl-inhibitor (HAE-nC1INH) remains a diagnostic challenge due to
normal complement parameters and clinical similarity to histamine-mediated angioedema, frequently
leading to misdiagnosis and delayed initiation of appropriate therapy. The aim of this report was to
demonstrate diagnostic reasoning in a clinically suspected case of HAE-nC1INH. We present a clinical case
of a 25-year-old woman with recurrent, non-urticarial edema involving the face and extremities, resistant
to antihistamines and systemic corticosteroids. Clinical presentation, family history, and laboratory
findings were analyzed, including complement C4 level, Cl-inhibitor activity, thyroid hormone levels,
and serum 25-hydroxyvitamin D. The patient exhibited normal C4 levels and borderline Cl-inhibitor
activity in combination with a typical clinical phenotype and positive family history, supporting a probable
diagnosis of HAE-nC1INH. A pronounced vitamin D deficiency was also identified. An allergic mechanism
of angioedema was considered unlikely. This case underscores the importance of heightened clinical
awareness in patients with recurrent angioedema of unclear origin. Early recognition of HAE-nC1INH
facilitates timely initiation of targeted therapy and prevents prolonged ineffective treatment.
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C HOPMaJibHbIM YpoBHEeM C1l-MHrMbUTOpa: KIIMHUYECKUIA Cryyait
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HacnenctBeHHbI aHMIMOOTEK C HopMasbHbIM ypoBHeM Cl-uHrnbutopa (HAO-nC1INH) oTHOCUTCS K peakuM
$OopMaM aHIMOOTEKA M XapaKTepm3yeTcs 3HaYUTeNbHbIMU ANArHOCTUYECKUMN TpyAHOCTAMKU. OTCyTCTBME
cneundunyeckmx 1abopaTopHbIX MapKepoB U KIIMHUYEeCKoe CXOACTBO C TMCTaMUH-0MoCpeoBaHHbIMK OTE-
KaMu Hepeako NpUBOAST K OWMBOYHONM AnarHoCcTvKe, 3aiepXXKe YCTaHOBEHMSI NPaBUIIbHOTO AnarHo3sa
1 Ha3HayeHu o HeapdpeKTUBHOW Tepanuun. B pabote npeacTaBneH KAMHUYeCKUi cnyyai 25-netHei naum-
€HTKM C MHOTOJIETHUMW peuVavB/PYIOLLMMM 3MM304aMM1 OTEKA NNLA U KOHEYHOCTEW, He OTBeYalLWMun
Ha Tepanuio aHTUrMCTaMUHHBIMUW NpenapaTtaMun 1 rMIOKOKOpPTUKOCTepomaamu. NpoBeaéH KOMMNEeKCHbIN
aHanNM3 KNMHUYECKMX NPOSIBIEHWIA, CEMeHOro aHaMHe3a 1 NabopaTopHbIX AaHHbIX, BKJIHOYasi ypDOBEHb
KOMMOHeHTa komnnemMeHTa C4, akTuBHoCTb C1-uHrnbutopa, nokasatenm GyHKUMM LMTOBUOHOW enesbl
1 KOHLEHTpaumio 25-rngpokcmButammia D. Y naumeHTKu BbisiBNIeHbl HOpMarbHble nokasatenu C4 n norpa-
HWYHas akTMBHOCTbL C1-MHrMBUTOPa Ha GOHE XapaKTePHOW KIIMHWYECKO KapTWHbI U OTSATOLLEHHOTO cemMeli-
HOro aHaMHe3a, 4To no3eosimno 3anogo3puts HAO-nC1lINH. JononHUTensHO yCTaHOBMIEH BblpaXKeHHbI
neduumnt ButamuHa D. Annepruyeckas npMpoaa OTEKoB bblfia NpUM3HaHa ManoBeposTHOM. NpeacTaBneHHbI
KIIMHWYeCKniA cilyyait nog4épkunBaeT HeobXxoAMMOCTb BbICOKOMN KIIMHUYECKOM HACTOPOXXEHHOCTY NpU OLeHKe
peunauBmpytowmnx otékos. CBoeBpeMeHHas auarHoctuka HAO-nC1lINH no3BonsieT nepeitu K natoreHe-
TUYeckyn 060CHOBaHHOW Tepanuu u nsbexatb ANUTENbHOro HeaddEeKTUBHOIO NeYeHusI.
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INTRODUCTION

Hereditary angioedema (HAE) is a rare autosomal
dominant disorder caused by deficiency or dysfunc-
tion of C1 esterase inhibitor (C1-INH), a protease
that requlates complement, contact, fibrinolytic, and
coagulation systems [1]. The global prevalence is
estimated at approximately 1 in 50,000 individuals,
although many cases remain unrecognized due to
atypical manifestations and frequent misdiagnosis as
allergic angioedema [2].

HAE is classified into three main types based on
C1-INH concentration and function. Type | (approxi-
mately 85% of cases) is characterized by reduced lev-
els of C1-INH, whereas Type Il (around 15%) involves
normal but functionally inactive protein [3, 4]. Both
forms are bradykinin-mediated, presenting as recur-
rent, non-pitting edema of the skin, gastrointestinal
tract, or airways [5].

The third form, HAE with normal C1-INH (HAE-
nC1INH), occurs despite normal quantitative and

functional levels of the inhibitor [6]. It predominant-
ly affects women and may be estrogen-dependent.
Identified gene mutations include F12, PLG, and AN-
GPT1, which lead to excessive bradykinin generation,
vascular permeability, and tissue edema [7].

Timely recognition of HAE remains challenging,
particularly in cases with normal complement levels,
where symptoms mimic histamine-mediated angio-
edema. This report illustrates the clinical reasoning
and diagnostic process that led to the suspicion
of HAE-nC1INH during medical training.

The main types of bradykinin-mediated angioede-
ma, their mechanisms, and clinical characteristics are
summarized in Table 1.

CLINICAL CASE

A 25-year-old female student presented with re-
current episodes of swelling affecting the face and
extremities, often following physical exertion or upper
respiratory infections. Episodes were accompanied by

Table 1

Classification and key characteristics of bradykinin-mediated angioedema [1]

Type

of angioedema

Pathophysiological
mechanism

Main genetic /
biochemical causes

Key clinical features

Hereditary Deficiency of C1 esterase SERPINGI mutations | Recurrent edema of skin,

angioedema inhibitor - uncontrolled - low C1-INH level gastrointestinal tract, or

typel activation of the kallikrein- airways; positive family
kinin cascade -> bradykinin history; onset in childhood
overproduction or adolescence

Hereditary Dysfunction of C1 esterase SERPINGI mutations | Similar symptoms to HAE I,

angioedema inhibitor despite normal - functionally laboratory finding: normal

type Il protein level inactive C1-INH level, low activity of C1-INH

HAE with normal
C1-INH

Increased activation of factor
Xl and plasma kallikrein
with excessive bradykinin
formation despite normal
C1-INH

Mutations in F12,
PLG, ANGPT1, KNG1,
MYOF, HS35T6

Predominantly in females;
may be estrogen-dependent;
recurrent edema of face, lips,
tongue, and abdomen

Acquired
angioedema

Secondary consumption or
autoimmune inactivation of
C1-INH

Lymphoproliferative
or autoimmune
disorders; presence
of anti-C1-INH
antibodies

Late onset (> 40 years);
absence of family history;
recurrent non-pruritic
swelling

Drug-induced
bradykinin-
mediated
angioedema

Impaired degradation of
bradykinin due to inhibition of
kininase Il

ACE inhibitors,
DPP-IV inhibitors

Isolated facial or laryngeal
edema, often in elderly
patients, without urticaria
or itching
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Fig. 1. Recurrent edema of the right hand and foot in a patient with hereditary angioedema

Laboratory parameters of the patient with suspected hereditary angioedema fevle
Parameter Result Reference range
C4 complement component 0.26 g/L 0.15-0.57
C1 esterase inhibitor activity 1.26 U/mL 0.7-1.3
Free T3 4.94 pmol/L 1.8-4.2
Free T4 0.816 pmol/L 0.89-1.76
25-hydroxyvitamin D (25(OH)D) 5.1 ng/mL >10

throat tightness and transient dyspnea. Typical mani-
festations of swelling are shown in Figure 1.

The patient had a history of atopic dermatitis since
childhood. Edema episodes had been occurring for
the past 10 years, with a frequency of one to two
episodes per year. These episodes were unrespon-
sive to antihistamines or corticosteroids and resolved
spontaneously within several days. The most recent
episode developed after acetaminophen intake.

Family history: the patient’s father and sister ex-
perienced episodes of seasonal rhinitis and mild, self-
limiting facial swelling.

Circumstances of presentation: during a practical
allergology class, the instructor observed marked fa-
cial swelling and somnolence in the student, who was
under antihistamine therapy at that time. She was
referred for additional examination at the university
clinical base.

Status praesens: the general condition was satisfac-

www.jscientia.org

tory. Skin examination revealed mild erythema, dry-
ness, and thickened areas with excoriations on the
flexural surfaces and perioral region. Positive pink
dermographism was noted. The tongue was coated
with a yellowish deposit. No urticaria or pruritus was
observed. Vital signs, urination, and bowel habits
were normal. The results of laboratory investigations
are summarized in Table 2.

The results show borderline C1-INH activity with
normal C4 levels and a pronounced (25(0OH)D) defi-
ciency, supporting the need for genetic verification
of HAE in clinically suspected cases.

DIAGNOSIS

Primary: (T78.3) Angioneurotic edema, probable
hereditary (confirmation pending).

Comorbidities: (L20.8) Atopic dermatitis; (E55.9)
Vitamin D deficiency; (E05.90) Thyroid dysfunction
(by laboratory data).
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DISCUSSION

The presented case highlights the diagnostic com-
plexity of HAE-nC1INH. Unlike classical forms, labo-
ratory parameters such as C4 and C1-INH activity
may remain within normal limits, delaying recogni-
tion and misdirecting therapy toward allergic causes.
This diagnostic ambiguity is further compounded by
overlapping symptoms with histamine-mediated an-
gioedema, which often results in prolonged use of
ineffective treatments. Indeed, in large reviews, HAE-
nC1INH is noted for its heterogeneity in presentation,
overlap with HAE type I/11, and a lack of well-defined
biomarkers, which often lead to diagnostic delays
of 5-10 years or more [8, 9].

In international consensus, HAE-nC1INH is increas-
ingly recognized as a distinct entity requiring tailored
diagnostic pathways. Genetic variants in F12, PLG, AN-
GPT1,KNG1, HS35T6, MYOF, and others are implicat-
ed in pathogenesis via dysregulation of the kallikrein-
bradykinin axis [10]. Recent whole-exome sequencing
studies have expanded this spectrum by identifying
novel MYOF and HS3ST6 variants correlated with
more protracted and refractory edema episodes [11].
These findings reinforce the view that negative ge-
netic testing does not exclude HAE-nC1INH but argues
for continued investigation in phenotypically consis-
tent cases.

Figure 2 illustrates the pathophysiologic cascade
leading from factor XlI activation to bradykinin re-
lease and increased vascular permeability [12].

Therapeutically, management of HAE-nC1INH
largely follows guidelines extrapolated from HAE type
I/11, given the limited trial data specific to the nor-
mal C1-INH subgroup [13, 14]. Agents targeting the
bradykinin pathway — such as C1-INH replacement,
bradykinin B2 receptor antagonists, and plasma kal-
likrein inhibitors — are considered. Novel therapies
are emerging: garadacimab, a monoclonal antibody to
factor Xlla, showed favorable safety and efficacy sig-
nals in a small HAE-nC1INH cohort [15]. The CASPIAN
study of lanadelumab in non-histaminergic nC1INH
angioedema patients demonstrated safety consistent
with prior HAE trials and a trend toward attack reduc-
tion, although statistical significance was not achieved
[16]. A recent narrative review outlines additional ad-
vances in prophylactic and on-demand treatments,

Fig. 2. Mechanisms of hereditary angioedema
(according to Lima H. et al. [12]).

projecting a shift toward personalized regimens [17].

Our case underscores the need for heightened
clinical suspicion in recurrent, nonpruritic, non-urti-
carial edema, particularly in young women triggered
by exercise, hormonal fluctuations, or minor insults.
A stepwise diagnostic approach — ruling out hista-
minergic etiologies, assessing complement assays,
and proceeding to targeted genetic panels — is ad-
vocated [18]. Early identification allows initiation of
appropriate therapy and avoids ineffective empirical
antihistamine or corticosteroid regimens.

Finally, the psychological burden and quality-of-
life impairment in HAE patients is increasingly rec-
ognized. Recent narrative reviews report elevated
rates of anxiety, depression, and sleep disturbance
in HAE populations, highlighting the need for holistic
care beyond attack control [19]. In such rare cases as
ours, multidisciplinary follow-up — with immunology,
genetics, dermatology, and psychology input — opti-
mizes patient outcomes.

www.jscientia.org
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CONCLUSION

This case demonstrates the need for heightened
clinical vigilance when assessing recurrent edema
of unknown origin. Early diagnosis of hereditary an-
gioedema depends on thorough history taking, fam-
ily evaluation, and directed laboratory and genetic
testing. Incorporating such cases into the medical
education process enhances the diagnostic compe-
tence of healthcare professionals and awareness of
rare immunologic diseases.
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