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Hereditary Angioedema Type I with normal complements 
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Abstract: Hereditary angioedema (HAE), is an autosomal immunological disease, that is characterized by 

repetitive diffuse non-pitting painless edema without urticaria or pruritus. HAE is a rare disease with wide 

range of manifestation, thus diagnosis can be easily missed. Screening for HAE should be warranted in any 

patient with following manifestations; recurrent self-limiting unexplained abdominal pain, recurrent attacks of 

angioedema with no clear cause, and personal or family history of asphyxiation due to laryngeal edema in the 

absence of clear cause.  

Complement factor 4 level is considered an good screening test for HAE. Where C4 level is very low or depleted 

by the abnormal C1 activity especially during acute attack. Special assay for C1 esterase inhibitor level and 

activity is available and can indicate if the defect is quantitative or qualitative. However, C1 esterase inhibitor 

assay cannot exclude HAE type III (due to factor XII mutation), since it will be normal in this case.  

In this report, we are describing a family with type I HAE (abnormal C1 esterase inhibitor assay) but with 

normal C4 level, which indicate C4 level is not the optimum screening test and definitely C1 esterase inhibitor 

assay should be the standard of care if available for diagnosis of HAE. 

Clinical Importance:  

 C4 level is not the optimal for screening test for HAE.  

 C1 esterase inhibitor assay should also be the standard of care for diagnosis of HAE type I and II. 

 Exploring other possible mechanisms for inhibition of C1 activity other than that mediated by C1 

esterase inhibitor in certain cases. 

Capsule Summary:  

In this report, we are describing a family with type I HAE (abnormal C1 esterase inhibitor assay) but with un-

usual normal C4 level. 

Keywords: Hereditary angioedema, C1 esterase inhibitor ,Complement factor 4. 

     Abbreviations: 

 HAE : Hereditary angioedema  

 C1-esterase INH : C1 esterase inhibitor  

 C4: Complement factor 4  
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1. INTRODUCTION 

Hereditary angioedema (HAE), is an autosomal dominant immunological disorder due to 

heterozygous mutation in the C1 esterase inhibitor (C1-esterase INH) gene encoded in chromosome 

11(1). HAE is characterized by repetitive diffuse non-pitting, painless edema without urticaria or 

pruritus. It can involve any part of the body including face, extremities, upper respiratory tract and 

gastrointestinal wall (2). Bradykinin is the key mediator of HAE (3). Three types of HAE have been 

reported (type I due to low level of C1 esterase inhibitor, type II due to abnormal function of C1 

esterase inhibitor and type III due to factor XII mutation). HAE could range from minimal swelling of 

extremities to a life threating asphyxiation due to laryngeal oedema (4). It is a rare disease with a wide 

range of manifestation, thus diagnosis can be easily missed. Screening for HAE should be warranted 

in any patient with following manifestations: recurrent self-limiting unexplained abdominal pain, 

recurrent attacks of angioedema, and personal or family history of asphyxiation due to laryngeal 

edema in the absence of clear cause. 

Complement factor 4 (C4) level is considered a good screening test for HAE (5). Where C4 level is 

very low or depleted by the abnormal C1 activity especially during acute attack. Special assay for C1 

esterase inhibitor level and activity is available and can indicate if the defect is quantitative or 

qualitative. However, C1 esterase inhibitor assay cannot exclude type III HAE (due to factor XII 

mutation), since it will be normal in this case.  

In this report, we are describing a family with type I HAE (abnormal C1 esterase inhibitor assay) but 

with normal C4 level, which indicate C4 level is not the optimal screening test and definitely C1 

esterase inhibitor assay should be the standard of care if available for diagnosis of HAE. 

2. CASE REPORT (1): 

54 years old gentleman was referred from a general practitioner with long standing(since age of five 

years ) recurrent abdominal pain and subcutaneous edema involving upper and lower extremities and 

one attack of facial swelling which was triggered by minor trauma. This patient had eleven years old 

who suffered from recurrent abdominal pain and eventually died from respiratory asphyxiation.  

Before presentation to us, patient was screened with C4 level during and between the attacks which 

was always normal. Thus, he was diagnosed as idiopathic angioedema or type III HAE (normal      

C1-esterase INH). When he was referred to our center for further workup, C1 esterase INH assay was 

done using radial immunodiffusion, in addition to C2, C3 and C4 level. C1 esterase assay was 

extremely low with normal C4 (Table 1). This was confirmed by repeated testing several times. In 

addition, Antinuclear antibodies ( ANA) , C2 , Anti-C1q  are normal. The factor 12 was normal which 

exclude type III HAE. Other causes of angioedema were excluded. 

Therefore, he was started on C1 esterase inhibitor injection 1000 IU during facial attacks or 

abdominal pain, along with danazole prophylaxis, after which the patient was well controlled 

 
Figure 1. Family Pedigree 
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3. CASE REPORT (2): 

The two years old son of the first patient (Figure 1) started to have similar attacks of abdominal pain 

and was admitted with respiratory distress due to laryngeal edema for which he required intubation. 

Thus C1 esterase inhibitor assay was done and it was abnormal but again with normal C4 level  

(Table 1 ). Patient was treated with replacement therapy with C1 esterase inhibitor. He was improved 

and discharged.  

Table 1. Biochemical Profile 

 C4 

g/l 

C1-INH Antigen 

 

C1-INH Activity 

Father During Attack 0.19 6.15 33 

Between attacks 0.16 5.1 28 

     

Son During Attack 0.18 4.83 60 

Between attack 0.24 3.92 34 

Normal Levels : C4= (0.12 to 0.72 g/d), C1-INH Antigen= 19-37 mg/dl, C1-INH Activity >67% normal,      

40-67% equivocal, < 40% abnormal) 

4. GENETIC FINDINGS 

Whole blood was sampled from both patients, utilized for DNA extraction, then subjected to the 

Mendeliome assay using a gene panel specific for primary immunodeficiency disorders as described 

(6). Bioinformatic filtering of the data revealed a previously reported splice site 106 mutation in 

SERPING1, directly downstream of exon3 (NM_000062.2:c.550+1G>A) (7). Presence of the 

mutation in both patients was confirmed by Sanger sequencing. 

5. DISCUSSION 

Three types of HAE have been reported; type I and type II due to low quantity or quality of C1 

esterase inhibitor respectively whereas HAE with normal C1-esterase INH level was described as a 

separate entity which is type III due to a mutation in coagulation factor XII, that causes a gain of 

function in factor XII. Patients with mutated factor XII have normal level and function of C1 esterase 

inhibitor (1,8,10), hence, there is no effect on C4 level. On contrary to factor 12 deficiency, in case of 

C-esterase abnormalities in function ( 15 %) or quality ( 85%) this will usually leads to excessive 

proteolysis of C4 and C2, since C1 esterase is the inhibitor of the classical complement, coagulation, 

fibrinolytic, and kinin-generating pathways (1,8,10) . Therefore, usually C4 level is a good screening 

test for both type I and II. 

However, there was published case report in 2004 describing a patient with type I HAE with low C1-

esterase INH and normal C4 without described mutation(11). To our knowledge, our reported family 

is the second report to have such a profile. Thus, it is highly recommended to emphasize again that 

screening with C4 alone may not optimal for the diagnosis of type I and II HAE , in contrary C1-

estersae INH assay should always measure. 

The normal level of C4 in type I HAE sin our patients suggests the presence of another mechanism 

that inhibit activation of classic complement pathway rather than the classic inhibition by C1 esterase 

INH. The possible theory is that such patient could have low production C1-esterase INH but that 

small remaining amount of produced C1-esterase INH is still capable of C1 inhibition. One other 

explanation is that the threshold for inhibition of C1 activation by C1 esterase INH enzyme is 

different from the threshold of activation of kallikrein- kinin system. 

There is no previous phenotype-genotype correlation described for C4 level for the previously 

reported mutation in the Hungarian study by Kalmar et al (7). Recently published article by Kaplan et 

al, they described a novel assay to diagnose HAE of all types in which they measure the kallikrein–

C1-INH complex formation. This test identified 100% of the patients with types I and II HAE 

regardless of complement level (12). Therefore, such tests may need to be employed in selected cases.  
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