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■ Abstract

Background: Hereditary angioedema due to C1 inhibitor defi ciency (HAE-C1-INH) has considerable implications for dental health care 
providers, since dental procedures may trigger severe and even life-threatening episodes. The aim of the present study was to analyze 
the effi cacy and safety of premedication with attenuated androgens (AAs), plasma-derived human C1 esterase inhibitor concentrate 
(pdhC1INH), or both to prevent the development of upper airway angioedema after dental-oral procedures in patients with HAE-C1-INH.
Material and Methods: All dental-oral procedures performed on patients with HAE-C1-INH who were followed up at La Paz University Hospital, 
Madrid, Spain were reviewed. Demographic data, maintenance treatment, preprocedure prophylaxis, disease severity, and occurrence of 
upper airway angioedema were recorded.
Results: Twenty-four patients (14 male/10 female; mean age, 42.6 years) underwent 66 procedures. Most procedures were performed on 
patients with severe HAE-C1-INH (20 procedures) or moderate HAE-C1-INH (26 procedures). Only 9 procedures were performed without 
short-term prophylaxis. Mild upper airway angioedema developed after 3 procedures performed without short-term prophylaxis in patients 
with minimal or asymptomatic HAE-C1-INH. A statistically signifi cant association was found between development of mild postprocedure 
upper airway angioedema and lack of maintenance treatment with AA, lack of increased dose of preprocedure AA, and failure to administer 
preprocedure pdhC1INH (P=.002, Fisher exact test).
Conclusions: Increased doses of prophylactic AA, administration of pdhC1INH, or both were good options for ambulatory management of 
dental-oral procedures in patients with HAE-C1-INH. Prophylaxis with pdC1INH or increased doses of AA is advisable before dental-oral 
procedures, even in patients with low disease severity.

Key words: Hereditary angioedema. C1 esterase inhibitor. Acute pharyngeal-laryngeal attack. Dental-oral procedures. Dental surgery. 
Plasma-derived human C1 inhibitor concentrate. Bradykinin. Attenuated androgen.

■ Resumen

Antecedentes: El angioedema hereditario por défi cit de C1 Inhibidor (AEH-C1-INH) tiene unas importantes implicaciones para los 
profesionales de la salud bucodental ya que una cirugía dental puede desencadenar episodios de angioedema potencialmente mortales. 
El objetivo del estudio fue analizar la efi cacia y seguridad de los andrógenos atenuados (AAs) y/o del concentrado plasmático de C1 
Inhibidor derivado de humanos (pdhC1INH) para prevenir el desarrollo de angioedema de vías respiratorias superiores tras procedimientos 
odontoestomatológicos en pacientes con AEH-C1-INH.
Material y métodos: Se revisaron los procedimientos odontoestomatológicos realizados en el Hospital Universitario La Paz. Se consideraron 
datos demográfi cos, tratamiento de mantenimiento, profi laxis pre-procedimiento, grado de severidad de la enfermedad y aparición de 
angioedema faringolaríngeo.
Resultados: Veinticuatro pacientes (14H/10M) (edad media: 42,6 años) se sometieron a 66 procedimientos. La mayor parte se realizaron 
en pacientes con estadio grave (20 procedimientos) o moderado (26 procedimientos) de la enfermedad. Sólo nueve procedimientos se 
realizaron sin profi laxis de corto plazo (PCP). En tres procedimientos realizados sin PCP se desarrolló angioedema faríngeo leve ocurriendo 
en pacientes en estadio asintomático o mínimo de la enfermedad. Se encontró una asociación estadísticamente signifi cativa entre desarrollo 
mínimo de angioedema de vías respiratorias superiores y ausencia de tratamiento de mantenimiento con AA, ausencia de incremento de 
dosis y no-administración de pdhC1INH preprocedimiento (Test exacto de Fisher: P=.002).
Conclusiones: El aumento de dosis preprocedimiento de AA y/o  la administración de pdhC1INH son buenas opciones para el manejo ambulatorio 
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Introduction
 
Angioedema due to C1 inhibitor de  ciency is characterized 

by episodes of recurrent, circumscribed, nonpruritic swelling and 
is classi  ed as hereditary (HAE-C1-INH) or acquired (AAE-
C1-INH). HAE-C1-INH is further classi  ed into 2 types [1]:       
type I HAE-C1-INH (85%), which involves a decrease in 
C1-INH levels (resulting in reduced functional activity), and 
type II HAE-C1-INH (15%), which is characterized by normal 
or increased C1-INH levels with reduced levels of functional 
C1-INH (the molecule itself being dysfunctional) [2].

Almost any part of the body can be affected, although the 
subcutaneous and submucosal tissues of the limbs, genitals, 
face, mouth, and bowels are the usual sites of swelling [3,4].

Angioedema attacks can be precipitated by estrogens, 
trauma, infections, and stress [5]. Microtrauma can also 
precipitate the onset of acute attacks; therefore, dental-oral 
procedures carry a high risk of causing such attacks and 
increasing the risk of death due to asphyxiation [6], since they 
are performed close to the airway.

In the past, overall mortality after dental surgery without 
adequate treatment was around 30%-40% in patients with 
HAE-C1-INH [7], and a signi  cant number of dental-oral 
procedures were carried out even before the disease was 
diagnosed. Standard management of dental procedures in these 
patients consisted of increasing the dose of attenuated androgens 
(AAs) [8] or administering intravenous plasma-derived human 
C1 esterase inhibitor concentrate (pdhC1INH: 500-1000 IU, 
depending on body weight) [9] 30 to 60 minutes before the 
procedure [10,11]. Availability of pdhC1INH and a better 
understanding of preprocedure prophylaxis have reduced the 
incidence of localized upper airway angioedema associated with 
dental procedures and subsequent death due to asphyxia [7].

The period between the dental procedure and the development 
of upper airway angioedema can vary, although it usually lasts 
a few hours [12]. Nevertheless, progression as quick as 20 
minutes has been reported [13]. Since upper airway angioedema 
can lead to asphyxia and death, airway accessibility should be 
adequately monitored and appropriate emergency treatment 
should be available. If the airway is threatened despite treatment, 
the patient should be intubated immediately or an emergency 
tracheotomy performed [14,15]. However, dental-oral health 
care professionals often do not know how to manage C1-INH 
de  ciency, and lack of awareness among physicians can lead 
to misdiagnosis of HAE-C1-INH.

The aim of this study was to analyze the ef  cacy and safety 
of premedication with AA, pdhC1INH, or both in order to 
prevent the development of upper airway angioedema after 
dental procedures in patients with HAE-C1-INH. 

de los procedimientos odontoestomatológicos en pacientes con AEH-C1-INH. El tratamiento profi láctico con pdC1INH o el incremento de dosis 
de AA es recomendable antes de la manipulación dental, incluso en pacientes con estadio bajo en la escala de gravedad de la enfermedad.

Palabras clave:  Angioedema hereditario. Inhibidor de la C1 Esterasa. Ataque agudo faringo-laríngeo. Procedimientos odonto-estomatológicos. 
Cirugía dental. Concentrado plasmático de C1 inhibidor derivado de humanos. Bradicinina. Andrógeno atenuado. 

Material and Methods

We carried out a retrospective review of the clinical 
histories of patients with HAE-C1-INH after obtaining the 
approval of the local ethics committee.

Inclusion criteria: Patients were included if they had a 
con  rmed diagnosis of type I or type II HAE-C1-INH, required 
any dental-oral procedure, were over 14 years of age, and were 
followed-up at La Paz University Hospital in Madrid, Spain. 
We reviewed dental-oral procedures carried out between 
February 1996 and February 2009.

Exclusion criteria: Patients were excluded if they had 
other types of angioedema (AAE, estrogen-related hereditary 
angioedema, type III HAE, hereditary angioedema associated 
with a mutation in F12, angiotensin-converting enzyme 
[ACE] inhibitor–induced angioedema, idiopathic angioedema) 
or, even if they had HAE-C1-INH and were receiving 
anti  brinolytic agents or pdhC1INH as maintenance treatment.

Demographic data (gender, age at the time of the 
procedure), type of HAE-C1-INH, maintenance treatment, 
short-term prophylaxis (increased dose of AA, administration 
of pdhC1INH), disease severity, and occurrence of upper 
airway angioedema in the 24 hours following the procedure 
were recorded and entered into a custom-designed database. 

The results were processed using SPSS 17.0. The Mann-
Whitney test was used to compare the means of quantitative 
variables, while the Fisher exact test was used to compare the 
means of qualitative variables.

Patients were followed up in the allergology department, 
and, if a dental-oral problem was reported or detected, the oral 
and maxillofacial surgery department or the patient’s current 
dentist was contacted, and a decision was made regarding the 
necessary procedures.

Patients were prescribed short-term prophylaxis as follows: 
danazol (Sano  -Aventis: 200 mg every 8 hours), stanozolol 
(Desma Laboratorio Farmacéutico S.L.: 2 mg every 8 hours, 
from 5 days before to 3 days after the procedure), or pdhC1INH 
(CSL-Behring GmbH: 500-1000 IU intravenously 1 hour before 
the procedure and readministered in the case of complications). 
pdhC1INH was made available for emergency treatment. 

Data on prophylaxis were collected from the clinical 
history (actual dose taken and type of drug).

Upper airway angioedema was de  ned as the presence of 
dysphonia, dysphagia, or dyspnea in the 48 hours following 
the dental procedure. Disease severity was calculated for every 
patient retrospectively using the HAE-C1-INH disease severity 
score published by Agostoni et al [9].

Patients were followed up at our outpatient office 
every 4 to 6 months or at 12 months, according to their                            
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HAE-C1-INH severity score. A complete blood count, blood 
biochemistry, and serology testing for parvovirus B19, human 
immunode  ciency virus (HIV), hepatitis C virus (HCV), and 
hepatitis B virus (HBV) were performed at regular intervals.

Based on the 3 main treatment options (preprocedure 
increased doses of AAs, preprocedure administration of 
pdhC1INH, and long-term prophylaxis with AAs), 8 treatment 
combinations were possible (Table 1).

Results

Twenty-four patients (14 female and 10 male) underwent 
66 procedures (mean age, 42.6 [15.31] years; median [IQR] 
age, 44.12 [29.5-55.9] years]), 64 as outpatients and 2 with a 
24-hour hospital stay. All patients weighed between 50 and 100 
kg. Only 1 of the 24 patients presented type II HAE-C1-INH. 

Basic data from the dental-oral procedures are shown in 
Table 2. Two procedures were performed in the operating room 
and the other in a dental chair, as is usual with individuals who 
have this disease. The 2 patients who underwent procedures 
in the operating room (a mandibular cyst and a postextraction 
abscess) required a 24-hour hospital stay before discharge; the 
remainder did not require hospital admission.

Most procedures were performed in patients who had severe 
HAE-C1-INH (20 procedures, 30.3%) and moderate HAE-
C1-INH (26 procedures, 39.4%), while 12 procedures (18.2%) 
were performed in patients with asymptomatic HAE-C1-INH, 
6 procedures (9.1%) in patients with minimal HAE-C1-INH, 
and 2 procedures (3.0%) in patients with mild HAE-C1-INH. 

pdhC1INH was administered in 42 procedures (53.6%), 
and only 9 procedures (13.6%) were performed without 
prophylaxis.

Three patients (with asymptomatic or minimal 
HAE-C1-INH) experienced mild upper airway angioedema 

after their procedures (2 extractions and 1 bridge), although this 
resolved spontaneously. None of the 3 patients were receiving 
maintenance treatment with AAs, and no preprocedure 
prophylaxis was administered.

A statistically signi  cant association was found between 
the development of mild postprocedure upper airway 
angioedema and lack of maintenance treatment with AAs 
(P=.034, Fisher exact test) and lack of preprocedure pdhC1INH 
(P=.019, Fisher exact test). 

A statistically signi  cant association was found between 
the development of mild postprocedure upper airway 
angioedema and lack of maintenance treatment with AAs, 
increased preprocedure dose or introduction of AAs, and 
preprocedure administration of pdhC1INH (P=.002, Fisher 
exact test).

It is worth noting that 1 of the patients who tolerated 
placement of braces after receiving 500 IU of pdhC1INH 
developed mild edema of the palate in the following months. 
According to the severity scale, this patient had minimal 
HAE-C1-INH.

A significant association was found between the 
development of upper airway angioedema and mild HAE-
C1-INH in the year before the procedure (P=.02217,                  
Mann-Whitney test).

In order to clarify whether treatment with AAs (a variable 
that signi  cantly affects  nal HAE-C1-INH severity scores) 
was a confounding factor, we reanalyzed the possible 
association between the HAE-C1-INH score and development 
of angioedema by subtracting the points attributable to AA 
maintenance treatment from the  nal score [9]. We found 
that the signi  cant association between mild HAE-C1-INH 

Table 1. Treatment Options
 

    Preprocedure Dental-Oral   
    Treatment Options
Group 

Number

  
of

 Long- Increased Preprocedure
  

Patients
 term Doses pdhC1INH

   Prophylaxis of 
   With Preprocedure 
   AA AA   
 1 9 No No No
 2 11 No No Yes
 3 0 No Yes No
 4 1 No Yes Yes
 5 13 Yes No No
 6 11 Yes No Yes
 7 3 Yes Yes No
 8 18 Yes Yes Yes

Abbreviations: AA, attenuated androgens; pdhC1INH, plasma-derived 
human C1 esterase inhibitor concentrate. 

Table 2. Patients With Hereditary Angioedema who Underwent Dental-
Oral Procedures
  
No. of patients 14

No. (%) of dental-oral procedures (total) 66 (100)

No. (%) of procedures carried out by 
dentists in private clinics 25 (37.87)
   – Extraction (with locoregional anesthesia) 13
   – Dental cleaning (without anesthesia) 11
   – Orthodontia (without anesthesia) 1 

No. (%) of procedures carried out in the 
oral and maxillofacial surgery department 
(with locoregional anesthesia) 41 (62.12)
   – Extraction 37
   – Mucocele excision 2
   – Postextraction dental abscess drainage 1
   – Cystectomy for mandibular cyst (dental) 1 

No. (%) of sessions with tooth extractions 37 (100)
   – Impacted or semi-impacted teeth 15 
      (third molar) (1-3 teeth extractions) 
      (mean number of teeth, sessions) (28, 1.88)
   – No impacted teeth; tooth or root 22 
      extraction (1-3 teeth extractions) 
      (mean number of teeth, sessions) (98, 4.45) 
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and development of angioedema disappeared (P=.1833,        
Mann-Whitney test), con  rming that treatment with AAs was 
a confounding factor in HAE-C1-INH severity scores.

No patient seroconverted to parvovirus B19, HIV, HBV, 
or HCV, and none reported any adverse event during or after 
infusion of pdhC1INH, such as allergic reactions, headache, 
or increases/decreases in body temperature. No acute adverse 
events related to AA for short-term prophylaxis prior to dental 
procedures were recorded.

Discussion

Upper airway angioedema after dental procedures has 
traditionally been prevented using short-term prophylaxis with 
AAs [16-19], tranexamic acid [20,21], and pdhC1INH [22,23]. 
In countries where pdhC1INH is not available, fresh frozen 
plasma can be administered 24 hours or immediately before the 
surgical procedure [24,25], although some patients developed 
mild edema [12,20,25]. Several series and case reports address 
management of dental procedures in patients with HAE-C1-
INH [7,16,22].

In our series, a signi  cant association was found between 
the use of AAs or pdhC1INH and the absence of upper airway 
angioedema after dental procedures. The largest published 
series on management of dental procedures in patients with 
HAE-C1-INH is that of Bork et al [26], although, as with 
our series, the study was observational and not a randomized 
controlled trial.

The 3 patients who experienced mild upper airway 
angioedema were not on maintenance treatment with AA or 
pdhC1INH. No short-term prophylaxis was administered, 
since their HAE-C1-INH was mild and the patients themselves 
did not consider pretreatment necessary, although they had 
been advised by the doctor to take it. Bork et al [26] reported 
facial swelling, potentially life-threatening laryngeal edema, 
or both, in 124/577 extractions (21.5%) without prophylaxis 
(pdhC1INH). Similar symptoms were recorded in a lower 
proportion of patients undergoing tooth extractions (16/128, 
12.5%) after short-term prophylaxis with pdhC1INH. 
However, although the authors did not provide data on long-
term prophylaxis, these patients were probably not being 
treated concomitantly with AAs or the pdhC1INH dose was 
not adequate.

The prevalence of upper airway angioedema after dental 
procedures in our series is very low (approximately 4.5%), and 
much lower than that reported by Bork et al [25] (21%), perhaps 
because we included all types of dental-oral procedures, not 
just extractions. However, none of our patients developed 
angioedema after extraction, despite having up to 6 teeth 
removed in a single procedure; in addition, 44/66 procedures 
were performed while the patients were taking AA as long-
term prophylaxis.

One of the patients who had braces  tted after receiving 
500 IU of pdhC1INH developed mild edema of the palate in the 
following months, possibly because of sustained microtrauma, 
once the half-life of pdhC1INH was complete (31.75 to          
46.5 hours) [27,28]. This patient was not receiving maintenance 
treatment with AA, tranexamic acid, or pdhC1INH.

Most patients in our series had severe HAE-C1-INH 
(20 procedures, 30.3%) and moderate HAE-C1-INH 
(26 procedures, 39.4%) [10]. However, all patients who 
experienced upper airway angioedema during the 24 hours 
following the procedure had mild HAE-C1-INH. These 
patients were not taking AAs, antifibrinolytic agents, or 
pdhC1INH as long-term prophylaxis, nor had they taken 
short-term prophylaxis, although they had been advised to do 
so. Thus, it is important to emphasize the need for prophylaxis 
prior to dental procedures in patients with HAE-C1-INH, 
regardless of their severity score. Both pdhC1INH and AAs are 
good options for preventing the development of life-threatening 
upper airway angioedema. It is worth noting that the disease 
severity score does not take into account the dose of AAs 
used for maintenance treatment (long-term prophylaxis) [9] 
and assigns the same score to patients with different doses         
(eg, stanozolol 2 mg twice a week vs stanozolol 2 mg every 
8 hours). The HAE-C1-INH disease severity score published 
in 2003 has not been validated. Therefore, the disease severity 
score appears to be more related to maintenance treatment or 
prophylaxis than to disease severity itself. Our group decided 
to use the score of Agostoni et al [9] to classify the severity 
of HAE-C1-INH, because it was the only HAE-C1-INH score 
published, although its signi  cance has yet to be established.

Preprocedure administration of nano  ltered C1 inhibitor 
(C1-INH-nf) was recently described as an effective treatment 
in preventing edema attacks during or following 98% of 
medical or surgical procedures, including dental-oral procedures 
[29]. In addition, Clemens [30] provided the  rst report of 
effective short-term prophylaxis with icatibant acetate before 
2 operations on the head and neck in a patient with type II 
HAE-C1-INH. The risk of developing angioedema as a result 
of dental-oral procedures cannot be completely avoided with 
preoperative prophylaxis [31]; therefore, acute treatment 
(pdhC1INH, icatibant acetate, rhC1-INH, or ecallantide) 
should always be available, and patients should be informed 
of the possible development of upper airway angioedema and 
instructed what to do if they experience an episode. In our 
series, which is one of the largest published to date, no upper 
airway angioedema was seen in HAE-C1-INH patients who 
received short-term prophylaxis with AA, pdhC1INH, or both. 
It is important to note that concomitant medications such as 
long-term treatment with AAs should be taken into account 
when evaluating the effectiveness of preprocedure prophylaxis 
in HAE-C1-INH.

In the future, new drugs such as recombinant human 
C1 esterase inhibitor (rhC1INH: Pharming Technologies BV), 
C1-INH-nf (Viropharma Inc), ecallantide (Dyax Corp), and 
icatibant acetate (Jerini AG) [31], all of which recently came 
onto the market or are under development for the treatment 
of acute HAE-C1-INH attacks, should be considered. The 
European Medicines Agency has recently approved C1-INH-nf in 
adults and adolescents with hereditary angioedema for routine 
prevention, preprocedure prevention, and acute treatment 
of attacks. Theoretically, drugs that decrease formation of 
bradykinin (pdhC1INH, rhC1INH, AAs, and ecallantide) 
could be more ef  cacious as short-term prophylaxis than those 
that merely block bradykinin receptors. Trauma triggers acute 
edema attacks in HAE-C1-INH patients through activation of 



Dental-Oral Procedures in HAE-C1-INH

 J Investig Allergol Clin Immunol 2013; Vol. 23(1): 1-6© 2013 Esmon Publicidad

5

F-XII, conversion of prekallikrein into kallikrein, and formation 
of bradykinin from high-molecular-weight kininogen. Although 
Cicardi et al [32] reported data on administration of ecallantide 
and fresh frozen plasma as short-term prophylaxis, more studies 
are necessary before  nal conclusions can be drawn.

Conclusions

Dental procedures carry a high risk of edema, even in 
patients with mild HAE-C1-INH. In our study, premedication 
with AA (increased doses or introduction thereof), 
administration of pdhC1INH, or both were good options for 
outpatient management of dental-oral procedures in patients 
with HAE-C1-INH. 

Short-term prophylaxis should be administered to all 
patients with HAE-C1-INH prior to dental-oral procedures, 
regardless of their HAE-C1-INH severity score. Acute 
treatment should be available in dental of  ces for immediate 
acute treatment if laryngeal edema develops. 
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