
 

 

 

 

 

 

 

University of Southern Denmark

Acquired complement C1 esterase inhibitor deficiency in a patient with a rare SERPING1
variant with unknown significance

Rasmussen, Eva Rye; Aanæs, Kasper; Jakobsen, Marianne Antonius; Bygum, Anette

Published in:
BMJ Case Reports

DOI:
10.1136/bcr-2019-231122

Publication date:
2019

Document version:
Accepted manuscript

Citation for pulished version (APA):
Rasmussen, E. R., Aanæs, K., Jakobsen, M. A., & Bygum, A. (2019). Acquired complement C1 esterase
inhibitor deficiency in a patient with a rare SERPING1 variant with unknown significance. BMJ Case Reports,
12(9), [e231122]. https://doi.org/10.1136/bcr-2019-231122

Go to publication entry in University of Southern Denmark's Research Portal

Terms of use
This work is brought to you by the University of Southern Denmark.
Unless otherwise specified it has been shared according to the terms for self-archiving.
If no other license is stated, these terms apply:

            • You may download this work for personal use only.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying this open access version
If you believe that this document breaches copyright please contact us providing details and we will investigate your claim.
Please direct all enquiries to puresupport@bib.sdu.dk

Download date: 23. May. 2023

https://doi.org/10.1136/bcr-2019-231122
https://doi.org/10.1136/bcr-2019-231122
https://portal.findresearcher.sdu.dk/en/publications/c5ff09d4-2d8b-4d81-a333-fa4f3eb2d15d


  
 
Full clinical cases submission template 
 
TITLE OF CASE Do not include “a case report” 
 
Acquired complement C1esterase inhibitor deficiency in a patient with a rare SERPING1 variant with unknown 
significance  
 
SUMMARY Up to 150 words summarising the case presentation and outcome (this will be freely available online) 
 
Angioedema (AE) is caused by a wide range of diseases and pharmaceuticals; it can become life-threatening when 
located to the airways. Patients with deficiency or malfunction of complement C1 esterase inhibitor (hereditary or 
acquired) experience recurrent AE due to an accumulation of the vasoactive mediator bradykinin. Complement C1 
inhibitor normally decreases bradykinin-production, so a reduced function hereof causes increased levels. The 
diagnosis of hereditary or acquired AE can be difficult due to similarities to allergic reactions (swelling, abdominal 
pain, rash). We describe a 35-year-old male presenting with upper-airway AE progressing rapidly and promptly 
required cricothyroidotomy.  Complement and auto-antibody screening together with sequencing of SERPING1 were 
performed and gave the diagnosis of acquired complement C1 esterase inhibitor deficiency. The patient is unusual to 
have this disease before the age of forty years. No associated comorbidities were found. It is important to know, that 
anti-allergic medication is not effective in bradykinin-mediated AE. 
 
 
 
BACKGROUND Why you think this case is important – why did you write it up? 
 
Angioedema (AE) is a potentially lethal disease causing non-pitting oedema of the deeper layers of the skin and/or 
mucosa. Swellings of the intestines leading to pain and vomiting can be a predominant symptom [1]. The clinical 
features are caused by a sudden increase in vascular permeability due to increased levels of the vasoactive substance 
bradykinin (BK) (Figure 1). Patients with hereditary angioedema (HAE) due to complement C1-inhibitor deficiency 
(C1-INH-HAE) have mutations of the SERPING1 gene causing the complement C1 esterase inhibitor (C1-INH) to 
become either captured in the cell (low serum-concentration, HAE type 1) or malfunctioning, with normal or elevated 
serum-concentration (HAE type 2) [2]. New types of HAE (nC1-INH-HAE) have recently been identified with 
disease-causing mutations of genes encoding factor XII, angiopoietin-1 and plasminogen [3,4].  Patients with 
acquired C1-INH deficiency (C1-INH-AAE) do not have disease-causing mutations of the SERPING1 gene, but 
swell due to excessive C1-INH consumption, which in some cases is caused by auto-antibodies directed against C1-
INH.  Patients are thus susceptible to angioedema due to bradykinin accumulation [5,6]. AAE is often associated with 
lymphoproliferative, malignant or autoimmune disorders [7,8].  
 
HAE patients have disease causing mutations in the SERPING1 gene, whereas C1-INH-AAE patients do not [2,9–
11]. In patients with C1-INH-AAE measurement of low C1q may support the diagnosis, however only 70% of C1-
INH AAE may have low C1q [12]. C1-INH-AAE is ultra-rare and experts estimate the incidence being 1:100,000-1: 
930,000  [13,14]. The phenotypic spectrum of C1-INH-HAE and AAE may vary from mild to debilitating disease. 
The disease is best managed by treating the underlying condition (autoimmune, malignant or infectious disease) if 
such is present [14–16]. However, drugs developed for C1-INH-HAE can also be used to treat C1-INH-AAE patients 
[14,17].  
The diagnosis can easily be mistaken for more common ones like anaphylactic and allergic reactions and ‘acute 
abdominal catastrophe’ due to the phenotypic similarities [18,19]. Especially the fact that C1-INH-AAE and C1-
INH-HAE patients can have a non-itching rash called erythema marginatum related to an attack, can cause a 
diagnostic pitfall, as it might be mistaken for urticaria (figure 2) [18].  Another important difference is that that the 
family history is negative for HAE [8].  
Patients with severe angioedema should always be evaluated by a specialist (i.e. dermatologist, allergologist or 
immunologist).    
We report a very special case of a 35-year old male who debuted with severe recurrent swellings of the head and 
neck area and who had an emergency cricothyroidotomy performed due to a laryngeal attack [20]. The patient was 
subsequently diagnosed with C1-INH deficiency. He had a non-disease causing mutation of the SERPING1 gene and 
it was later revealed, that he had auto-antibodies against C1-INH. 
 
CASE PRESENTATION Presenting features, medical/social/family history 
 
A 35 year-old-male was brought to the trauma unit of a specialized university hospital escorted by the ambulance 
anesthesiologist due to severe angioedema of the face and throat. The angioedema had slowly progressed during 
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approximately 12 hours and the airway was now threatened in spite of home-treatment with antihistamines. In the 
ambulance the patient was treated with intramuscular epinephrine (EpiPen® 0.3 mg) and intravenous corticosteroid 
(Solu-Medrol® 80 mg) without efficacy.  
Upon arrival to the hospital, the oxygen saturation was 100%, blood pressure 129/89, pulse 89 and respiration 
frequency 16. The face was swollen and the patient had problems opening his eyes due to oedema. The 
oropharyngeal structures were slightly oedematous. No rash was found and the patient did not complain of itching. 
The fiberoptic laryngoscopy showed slight oedema of the arytenoids, but epiglottis was sharp and there were no signs 
of infection. The vocal cords could easily be visualized. Treatment with inhaled epinephrine was initiated (1 mg 
epinephrine to 5 ml saline using a nebulizer).  
After 15 minutes, the fiberoptic laryngoscopy was repeated and severe and rapid progression of the oedema was 
found. The vocal cords could no longer be visualized and the epiglottis was oedematous. The patient was informed 
that he needed to be intubated. At first a nasal fiberoptic intubation was attempted, but failed. An emergency 
cricotomy was performed by the attending oto-rhino-laryngologist, as the airway suddenly closed during attempted 
nasal intubation. The oxygen saturation was 55% before the procedure.  
The patient was anaesthetized and taken to the operating room, where a proper tracheostomy and bronchoalveolar 
lavage was performed due to the aspiration of blood. Six and a half hour after the cricotomy the patient could be 
taken out of sedation and was fully conscious. He remained in hospital for another two days for observation, and the 
cannula was removed on the second day, when the angioedema had fully subsided. He received corticosteroids, 
antihistamines and antibiotics (cefuroxime) due to suspected allergy and the non-sterile cricotomy procedure.  
When the cannula was removed, the patient informed the attending physician, that he 1.5 years before the current 
episode had experienced his first angioedema attack while traveling in Sri Lanka. The swelling was located to the 
head and neck area and he had concomitant abdominal pain, vomiting and diarrhea. Since then he had some milder 
swellings in peripheral areas of the body and groin and episodic abdominal pain attacks. These episodes usually 
subsided within 26—48 hours without treatment. During and prior to previous swelling episodes he experienced a 
non-itching rash several times, which had been interpreted as urticaria.  
 
 
 
 
INVESTIGATIONS If relevant 
 
The patient was thoroughly assessed by an allergologist at a specialized centre two months after the cricotomy 
episode. There was no clinical suspicion of allergy and as he had not performed any physical activity prior to the 
swelling episodes, exercise induced anaphylaxis was excluded. No family members suffered from swelling episodes 
or recurrent abdominal pains (symptoms of HAE).  
 
 
Skin-prick test: Positive for pollen, spirulina, horse, cat and house dust mites, but the patient did not react to any of 
these allergens when exposed.  
 
Specific serum IgE was positive for pollen, house dust mites and various foodstuffs; however he did not react to any 
of these when ingested. Total serum IgE was 959. Histamine release test for urticarial was negative.  
 
Lung function was sparsely restrictively decreased.  
 
HIV1+2 and Hepatitis B+C antibodies were negative. Kidney and liver function were normal, no infections were 
detected. Cholesterol levels were slightly elevated.  
 
A complement screening test came out with abnormal values: 
Complement C1-INH total concentration   0.29 g/L   [0,21-0,39 g/L] 
Complement C1-INH activity    0,59    [0,7-1,3] = 59% 
Complement C1q     0,36 µmol/L   [0,24-0,61 µmol/L] 
Complement C4c     0,03 g/L   [0,10-0,40 g/L]    
 
The patient was thoroughly assessed clinically and biochemically for any underlying autoimmune disease with 
analyses of immunoglobulins, ENA7, M-component, nuclear antibodies (ANA) and full blood cell count. Everything 
came out normal. Thyroid function was also normal. The patient has also been assessed for haematological disease 
with a bone marrow aspiration with normal result.  
 
The patient went through assessment at the department of infectious medicine; no infections or infestations were 
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observed. 
 
Genetic testing of the SERPING1 gene using Sanger sequencing showed a heterozygous variant c.[5C>T] causing an 
amino acid shift p.Ala-21Val. This variant has a low allele frequency (<0,3 %) in controls and has previously been 
associated with HAE [9]. The variant was also present in the father of the patient, but he had no symptoms or 
angioedema, and his complement levels were normal.  
 
The detected variant is in the N-terminal region of the protein. To exclude that the variant may affect the splicing of 
the protein, a western blot was performed to assess the size and gel-mobility of C1-INH in the patient, his father and 
a control (Figure 3). No difference was observed. 
 
Auto-antibody analysis was positive for both free and complexed anti-C1-INH IgG (Figure 4) giving the diagnosis of 
C1-INH-AAE.  
 
 
DIFFERENTIAL DIAGNOSIS If relevant 
C1-INH-HAE: 
This entity is an autosomal inherited disease caused by SERPING1 gene mutations resulting in low levels of C1-INH 
(Type 1 - low total concentration due to low production; Type 2 - low activity due to dysfunctional protein). Patients 
typically have their first angioedema swellings in childhood. 25% of C1-INH-HAE patients have new mutations and 
thus a negative family history.  
 
nC1-INH-HAE: 
HAE with mutations in the genes of factor XII, angiopoietin-1 or plasminogen: The clinical picture resembles that of 
C1-INH-HAE and C1-INH-AAE, but complement levels are normal. 
 
Anaphylaxis: 
The patient had multiple elevated IgE levels, but had never reacted to any of the potential allergens, why test results 
were not relevant. Tryptase was also normal during the severe angioedema attack, which in general rules out 
anaphylaxis.  
 
Tick bite induced delayed mammalian meat allergy:  
The patient did have elevated IgE for various types of mammalian meat and alpha-gal, but had no clinical relevant 
reactions to meat. If this was the offending disease, the patient should have had reactions whenever eating meat, but 
he did not [21]. After he resumed his normal life-style angioedema attacks and rash remained to occur with same 
frequency.  
 
Idiopathic non-histaminergic angioedema:  
This is a diagnosis of exclusion and should only be considered if no other causes are found during extensive 
diagnostic work-up [22]. However this kind of swelling never gets life-threatening. 
 
Idiopathic systemic capillary leakage syndrome (Clarkson Syndrome): 
This disease of unknown cause usually arises in the fifth or sixth decade of life and causes sudden shifts of vast 
amounts of plasma from the capillaries into the interstitial spaces. Compartment syndrome, rhabdomyolysis, 
hemoconcentration, monoclonal gammopathy, weight gain, hypotension and acute renal failure are common findings 
in these patients. The patient did not fulfil the diagnostic criteria but did have slight hypotension, oedema, slight 
hemoconcentration (haemoglobin 11.1 mmol/L) and hypoalbuminemia (32 g/L). 
 
Gleich syndrome: 
This is a rare disease where angioedema is accompanied by fever, weight gain, increased IgM and eosinophilia. 
Urticaria might be present. The patient did not have a fever and the eosinophil level was normal (0.25 x 109/L). 
 
 
TREATMENT If relevant  
 
An important learning point of this case is, that angioedema of the upper airway can evolve fast and unpredictable 
requiring prompt airway management. When oral or nasal intubation cannot be achieved readily, cricothyroidotomy 
should be performed. No matter the cause of the airway obstruction, cricothyroidotomy is the lifesaving procedure in 
the acute phase [20,23,24]. However, the procedure can be difficult both technically and psychologically in untrained 
hands, which might lead to the suffocation of angioedema patients [25,26].  
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During the angioedema attack described in this case, the patient was treated according to anaphylaxis guidelines with 
intravenous high-dose antihistamines, epinephrine (intramuscular, intravenous, inhalation), intravenous 
corticosteroids and intravenous fluid replacement therapy. However, C1-INH-deficiency does not respond to anti-
allergic treatment, since the mast cells and basophils are not active [27]. Epinephrine inhalations might slightly 
reduce the oedema of the airways, since it exerts it function locally by constricting the capillaries. 
Intravenous cefuroxime was administered (1500 mg t.i.d.) during the admission in order to minimize the risk of 
infection after the less than sterile cricotomy.  
 
In the waiting time until a consultation with an allergologist, the patient had another swelling attack treated with C1-
INH concentrate 20 units per kg (2600 units Berinert®, weight 130 kilogram), as C1-INH-HAE and C1-INH-AAE 
had been a potential differential diagnosis. This had some effect on the duration and severity of the swelling, but was 
initiated rather late, which usually limits the efficacy [28].   
 
C1-INH concentrate is standard therapy, but is may be less efficient than in C1-INH-HAE patients due to the 
increased degradation, and some patients become less responsive to C1-INH concentrate over time [15]. Currently 
the patient prefer on-demand treatment with either complement C1-INH concentrate or icatibant which usually 
decrease the swellings within hours and minimize the duration of each attack [29,30].  
 
Some patients do not respond to these pharmaceuticals and rituximab can be an option in those patients with auto-
antibodies directed against C1-INH [5,6,14,31]. More C1-INH-HAE drugs are in the pipeline and might also prove 
effective in C1-INH-AAE patients [32–34]. The monoclonal antibody inhibitor of plasma kallikrein lanadelumab 
being the most recent [34]. 
 
 
 
OUTCOME AND FOLLOW-UP   
 
After the low complement levels were detected, the patient was referred to the national HAE Centre, where the 
diagnosis was finally established. Low-dose attenuated androgens were initiated (Danazol® 200 mg daily) together 
with home-treatment on-demand with icatibant. The patient responded to both therapies. Later also C1-INH 
concentrate on-demand was introduced. In the period with attenuated androgen therapy, he had no angioedema 
attacks. Attenuated androgens can be effective as prophylaxis in selected C1-INH-AAE and C1-INH-HAE patients 
and are rather cheap [8,28,35]. The patient was initially admitted twice for angioedema of the head and neck area and 
been treated with high-dose C1-INH concentrate with good effect. Recently he learned to self-inject the C1-INH 
concentrate intravenously on-demand. 
 
 
 
 
DISCUSSION Include a very brief review of similar published cases  
 
This patient was initially diagnosed with C1-INH-HAE type 2, based on low (but fluctuating) levels of C1-INH 
activity and a variant of the SERPING1 gene presumed to be pathogenic. Four other patients from two different 
families have been reported with the same variant but no clinical data was available on request. The father of the 
patient had the same mutation without any signs of HAE clinically or biochemically, which made us reinterpretate 
the mutational finding. After measuring C1-INH anti-IgG, the diagnosis was changed to C1-INH-AAE. This shows 
that interpretation of genetically data based on previously reports and in silico predictors hold some element of 
uncertainty because rare variant may simply be benign and not the disease-causing variant. 
Only 18 of 136 previously described cases of C1-INH-AAE did not suffer from any underlying malignant or 
autoimmune disease [8]. All but one had reported C1-INH auto-antibodies (IgG, IgAK, IgM, IgGK, IgMλ) [8].   
This case was tricky, as we found a non-disease causing variant in the SERPING1 gene in a patient with C1-INH-
AAE. This has not previously been reported.  
 
LEARNING POINTS/TAKE HOME MESSAGES 3 to 5 bullet points – this is a required field 
 

- Not all mutations in the SERPING1 gene causes C1-INH deficiency 
- Patients younger than 40 years can have C1-INH-AAE 
- C1-INH-AAE is a difficult diagnosis with many pitfalls 
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- High specific IgE levels might not signify real allergy and has a high rate of false positive reaction 
- C1-INH levels can be very fluctuating in C1-INH-AAE patients 
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FIGURE/VIDEO CAPTIONS figures should NOT be embedded in this document 
 
 
Figure 1. The complement cascade showing the inhibitory effect of C1-INH on the bradykinin production 
Figure 2. Erythema marginatum, which has a ‘snake-like’ pattern rather than the look of an urticarial rash. Also the 
elements are not elevated like with urticaria. 
Figure 3. Western blot showing the C1-INH protein electrophorese in the patient, this father and a mix of two healthy 
controls 
Figure 4. Autoantibodies C1-INH-IgG in the patient and healthy controls.  
 
 
 
PATIENT’S PERSPECTIVE Optional but strongly encouraged – this has to be written by the patient or next of kin 
 

From my personal experiential perspective, there has so far been three broad phases to my illness. The first of which 
is delimited by the initial episode of angioedema and the life threatening attack that required a tracheotomy. During 
this period the best medical opinion available to me was that I suffered from severe but unidentifiable allergies. 
Through stoicism and an element of luck, with regard to the timing of attacks, I was able to work as a civil servant 
without any perceived impact to my overall performance. Psychologically however, the period was marred by 
considerable frustration and worry. 

What I think of as the second phase, stretched from the perilous attack and lasted until I was able to access 
specialized care. Recalling the period, I seem to have been alternating between denial, apathy and outright despair. In 
short my life was almost completely on hold. Meditation and professional counseling sessions did provide a gradual 
improvement. However, the crucial turning point came when I was diagnosed and received relevant medications. 
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This brings me to the third and ongoing phase. 

I do live with some limitations, my lifestyle can no longer be characterized as particularly adventurous, but I am 
enjoying a full and largely pain free life. Perhaps as important to me as the excellent efficacy of my on-demand 
treatments, is the sense of agency they offer me. I cannot overstate this benefit to my well being. 
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