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Hereditary (HAE) and acquired (AAE) angioedema
are vascular reactions involving the sub mucosal
tissues, representing localized edema caused by
dilatation and increased per meability of the capillaries.
HAE and AAE areclinical disorderscharacterized by
angioedemathat requireprompt differentiation from
other causesof angioedemain order toreceivethemost
pertinent and effectivetherapeuticinterventions. The
aim of this report is to describe the clinical
characteristics of patients with both HAE and AAE

identified and followed at the Immunology Clinic of
the University Hospital at the Puerto Rico Medical
Center, their response and side effects to danazol
therapy and their comparison with other series of
similar patientsreported in theliterature. Overall, the
patients in this sample presented a similar clinical
profile compared to other reported series in the
literature.
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2% of al primary immunodeficiencies. Hereditary

angioedema has been etiologicaly related to a
deficiency of the inhibitor of the first component of the
classic complement cascade (C1INH) (4-8). Thiscondition
istransmitted as an autosomal dominant trait that afflicts
1in10,000to0 1in 150,000 individuas (1-3,6,7), with no
gender predominance and has been reported in al ethnic
groups (2,9). Traditionally, two types of HAE have been
described: type 1 HAE, which has been associated to low
antigenic and functional C1 INH levels and type 2 HAE,
with normal or evenincreased antigenic levelsof C1INH
but decreased functional activity (2). Recently, type 3
HAE has been described but it has not been related to
abnormal concentration or functional abnormalitiesof C1
INH (1,2,10). Up to thistime the pathophysiological or
hereditary mechanisms of this disorder have not been
elucidated (2).

Persons with HAE have one normal and one abnormal
C1linhibitor gene. The C1inhibitor belongsto afamily of
serine protease inhibitors that constitute 20% of all
inhibitors of the classical pathway. The pathogenesis of
type 1 and type 2 HAE has been explained through

C omplement defi ciencies account for approximately
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indications that the low antigenic levels and or decreased
functional activity of C1 INH permit the autoactivation of
C1 and of the coagulation factors Xlla, X1If and Xlaand
the uninhibition of activated kallikrein. It has been
postulated that all these changes lead to an increased
release of chemical mediators such as bradykinin and to
the development of the clinical syndrome of angioedema
(2) (Figurel).

Figure 1. Proposed Pathogenetic Mechanisms of Angioedema
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Both HAE and AAE usually occur in thefirst or second
decades of lifeand are characterized by episodic swelling
of the extremities, theface, the bowel wall (manifested by
recurrent abdominal pain) and the upper airways. Thelatter
is a potential lethal complication that may lead to
asphyxiation (4,5,7,8). Severa precipitating factorshave
been identified including trauma, stress, dental
manipulation, menstruation and surgical procedures
(2,4,7,11). However, the attacks of angioedemamay also
occur spontaneoudly (2). The diagnosis of type 1 HAE
should be strongly considered when a patient with the
above attacks presents laboratory evidence of decreased
C4 (the substrate of activated C1) levels, normal C3levels
and C1q levelsand adecreaseintheantigeniclevelsof C1
INH. That of type 2 HAE isusually made when symptoms
and signs of angioedemaoccur in association to decreased
functional levelsof C1INH but normal antigeniclevelsof
that protein. Approximately 25% of patientswith HAE do
not have afamily history of that condition (2,3,9). These
cases have been associated to spontaneous mutations in
the gene encoding for C1 INH, which is located in
chromosome 11 (2,3,6,11). So far, over 100 mutations of
that gene have been described leading to both type 1 and
2HAE(1,29,12).

Acquired angioedema (AAE) can present with signs
and symptoms identical to those of HAE, but its onset
usually occurs after the fourth decade of life (2,7,11). Two
types of AAE have been also described, type 1 AAE,
which is associated to lymphoproliferative disorders and
type 2 AAE associated with autoanti bodies directed against
C1INH (6,7,13). It hasbeenreported that intype 1 AAE,
the associated lymphoproliferative malignancy induces
the production of antiidiotypic antibodies against the
monoclonal immunoglobulins present on the surface of
the malignant cells. That results in an excess production
of immune complexes that activate C1 and increase the
consumption of C1 INH (6,7,11,13,14) with ensuing low
levels of C1 INH leading from then on to the same
pathogenetic pathway described for HAE (2). In contrast
in type 2 AAE, the autoantibody against C1 INH
inactivates C1 INH rendering it nonfunctional (6,11). The
excess of immune complexes (autoantibody-C1 INH
complex) that ensue consumes C1 INH asoccursintype 1
AAE (7,13). Thediagnosisof AAE isestablished when a
patient presents with the same signs and symptoms of
HAE after the fourth decade of life along with decreased
C4 levels, a normal level of C3, alow C1q level and
decreased functional levelsof C1INH (6,13). Thepresence
of autoantibodies against C1 INH distinguishes type 2
fromtype 1AAE (6).

The aim of this report is to describe the clinical
characteristics and the response and side effects of
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therapy with danazol in aseries of patientswith both HAE
and AAE evauated and followed at the Immunology Clinic
of the University Hospital at the Puerto Rico Medical
Center.

M ethods

Study Patients. The study group comprised patients
referred to the Immunology Clinic of the University
Hospital by their primary physicians for evaluation and
management of recurrent angioedema. A total of 32 patients
were studied over aperiod of twenty years. Initially, every
patient underwent acomplete history, physical examination
and baseline laboratory tests through a uniform protocol.
Baseline C4 and C1 inhibitor levelswere measured using
radial immunodiffusion. Whenever anormal C1 inhibitor
level was confirmed in duplicate samples, then afunctional
hemolytic assay was performed. C1q levels were also
measured by radial immunodiffusion and C1 inhibitor
antibodies were assayed by the ELISA method.
Complement assays were performed in duplicate at two
separate laboratories, as determined by the patients’
convenience.

Once the diagnosis of either condition was established
treatment with danazol, an attenuated androgen, was
offered if the patient had one or more attacks of angioedema
per month or in the presence of onelife-threathening attack
such as laryngeal angioedema, regardless of freguency.
All patients that accepted treatment after an explanation
of the possible side effects of therapy were started on
danazol 600mg/d and after 4 weeksthe dose was lowered
to 400mg/d. Thereafter, the medication was given as
tolerated by the patient on anindividual basis, with agoal
of achieving a maintenance dose that kept under control
the frequency and severity of the attacks to an acceptable
level tothe patient. No patient with an episode of laryngeal
angioedemawas given or maintained in adose lower than
200mg/d of danazol. The dose of the medication was
decreased to 100mg/d, if the patient had less or just one
attack in 6 months. Patients who attained a maintenance
dosewereinstructed to increaseit to 600mg/d at least one
week prior to any dental or surgical procedure. Patients
younger than 20 years of age were not considered
candidates for danazol, as well as women in the child-
bearing period, if they were not utilizing a secure
contraceptive method. All patients on danazol underwent
yearly or as often as needed a laboratory evaluation
through complete blood counts, a comprehensive
metabolic panel, and aurinalysis. CPK and aldolaselevels
were assessed whenever myalgiasor crampswere reported.

Statistical Analysis. The statistical analysiswasdone
with Fisher’ sexact test to comparethe C1 INH level before
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treatment and after treatment with danazol. The sametest
was used to compare C4 levels pre-treatment and post
that treatment. Signed Rank test was used to compare the
frequency of the attacks of angioedema before and after
treatment with danazol. A p value <0.05 was considered
to represent a significant difference.

Resaults

Table 1 contains a summary of the baseline clinical
characteristics of the sample of patients studied. Thirty-
two patientswereidentified with HAE. Twenty four (75%)
patientswere classified astype 1 HAE and eight (25%) as
type 2 HAE. An overall female preponderance was
observed, as 16 women (67%) were in the type 1 HAE
group and 7 (87.5%) on the type 2 HAE group. It was
found that al patients with type 2 HAE had a positive
family history of angioedema; thishowever occurredin 20
(83.3%) of type 1 HAE.

Tablel. Profile of Patients with Hereditary Angioedema

Typel Typell
Number of patients 24 (75%) 8 (25%)
Men 8 (33%) 1 (12.5%)
Women 16 (66%) 7 (87.5%)
Family history 20 (83.3%) 8 (100%)
Age range 6 to 62 13to 73

Asshownin Table 2, all 32 patients showed peripheral
angioedema as their presenting symptom. Twenty seven
(84.3%) presented with abdominal pain, twenty two (64.7%)
had facial angioedema and eight (25%) had pharyngeal
angioedema as their presenting symptom, respectively.

Table 2. Presenting Symptoms

Symptoms Number of Patients (%)
Peripheral angioedema 32 (100%)
Abdomiral pain 27 (84.3%)

Facid angioedema 22 (64.7%)
Pharynged angioedema 8(25%)

The number of attacks of angioedemaduring thetime of
maximal symptomsranged from 1 per month to 4 per week,
the time to symptoms suggestive of a diagnosis of HAE
ranged from 2 months to 38 years, with a mean of 13.1
yearsand the most frequent precipitating factorsidentified
were trauma, stress, dental manipulation, appendectomy
and menses. (Tables3t0 5).

Of the group studied, seventeen patients were treated
with danazol. Of those, sixty-four percent achieved a
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Table 3. Number of Attacks of Angioedema During Time of
Maximal Symptoms

Frequency Number of Patients
1 per month 10 (31.25%)
2 per month 3 (9.375%)
3 per month 3 (9.375%)
1 per week 3 (9.375%)
2 per week 6 (18.75%)
3 per week 6 (18.75%)
4 per week 1(3.125%)

Table 4. Time to Diagnosis

Years Number of Patients (%)
Oto5 6 (18.75%)
6to 10 9 (28.13%)
11t015 5 (15.625%)
16t0 20 6 (18.75%)
21t0 25 3 (9.36%)
2610 30 2 (6.25%)
>31 1 (3.13%)

Table 5. Triggering Factors

Factor Number of Patients
Trauma 20
Stress 15
Dentd manipulation 3
Appendectony 2
Tonsllectomy 1
Menses 5

maintenance dose of 200 mg/d, 18 percent a dose of both
100 mg/d and 300 mg. The period of time that patients
were on observation while taking danazol ranged from 3
months to 10 years. The decrease in frequency of
angioedemaattacks after treatment wasimpressivein that
the number of attacks after treatment ranged from 1 every
2 monthsto 1 per year (Figure 2).

Figure 2. Maintainance Dose with Danazol
N=17
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A moderate increase in C1 INH antigen levels was
observed in the treated patients and a more marked
increasein C4 levelsoccurred, asshownin Tables6and 7.

Table 6. C4 Values Pre and Post Treatment

Post Treatment
Number of Patients

Post Treatment
Number of Patients*

Parameter (n=16) (n=16)
Low C4 16 (100%) 3 (18.75%
Normd C4 0 12 (75%)
High C4 0 1 (6.25%)

* Data not available in one patient

Table 7. C1 Inhibitor Antigen Pre and Post Treatment

(n=15)
Par ameter Pre Treatme_znt Pre Treatmept
Number of Patients* Number of Patients
Low C1 INH Antigen 12 (80%) 8 (53.3%)
Normal C1 INH Antigen 3 (20%) 7 (46.7%)

* Data not available in two patients

As listed in Table 8 the more frequent side effects
reported with danazol after at least 6 months of treatment
were: headaches (7 patients, 43.8%), weight gain (5
patients, 31.3%), amenorrhea (4 patients of atotal of 12
fema eswith menses, 33.3%), myalgias/cramps (3 patients,
but all had normal CPK and aldolase, 18.%), microscopic
hematuria (1 patient who resolved over time without
discontinuation of danazol, 6.25%), and increased liver
enzymes (2 patients, which normalized with adecreased in
dose, 12.5%).

Table 8. Reported Side Effects in Petients after 6 Months of
Therapy with Danazo (n = 16)

Side Effect Symptom
Headaches 7
Weight gain 5
Amenorrhea 4*
Myadgdas/Cramps 3t

12
23

Microscopic hematuria
Liver enzymes

1 Normal CPK and aldolase
2 Resolved with time
3 Normadlized with a decrease in dose

Other medical conditions present in the patients with
HAE aredescribedin Table9.

Only two patientsinthis serieswereidentified ashaving
acquired angioedema. Onewasa60-year-old woman with
a 10-year history of angioedema. Subsequent follow up
led to theidentification of chronic lymphocytic leukemia,
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Table 9. Other Medica Conditions Present
Condition Number of Patients
Thyroiditis 1

Diabetes type 2
Seizures

Ig Deficiency
Crohn's disease
SLE

Rheumatoid arthritis
Alopecia universdis

Membranoproliferative Glomerulonephritis
HIV

— R R P R R R R

leading to afinal diagnosis of AAE type 1. She received
treatment for her leukemia with improvement of the
angioedema. The other patient was a47-year-old woman
with a 5-year history of angioedema. No other medical
condition was identified in her case but an antibody
against C1 inhibitor was found. She received steroid
therapy with improvement of angioedema.

Discussion

As reported in other series, danazol therapy was very
effectivein reducing the frequency of HAE attacksin the
studied population (5,7,15). All patients treated with
danazol in our study had a marked decrease in the
frequency of the attacks of angioedema. This clinical
response did not significantly correlate with an increase
in the antigenic levels of C1 INH, thus establishing a
difference between our patientsand thosein other reported
series where the correlation was found to be more
significant. (9,15). This difference could be partially
explained by the fact that our analysis did not envision a
comparison between absolute levels of C1 INH pre and
post danazol treatment asin the other reported series. Itis
to be recognized that our patient population underwent
laboratory assays in different reference laboratories and
thusthe results required comparison with different normal
ranges and subsequently designated as high, normal or
low as defined by the normal range of each reference
laboratory. However, in contrast to our findings, in the
serieswith statistically significant increasesin C1 inhibitor
levels, those levelsfailed to reach normal valuesasin the
majority of our patients. Asreported in other series, C4
levels increased significantly with danazol treatment in
our patient population. It is important to stress that the
response to treatment should be based on a decrease in
the frequency and severity of angioedema attacks and
not on laboratory parameters.

Treatment with danazol is not innocuous as evidenced
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by the frequency of side effects reported by our patients
and other series (7,15), athough one series (5) reports
less frequency of side effects (except for menstrual
irregularities) at lower maintenance doses. This fact
highlights the importance of discussing the risks and
benefitsof treatment with patients prior to starting therapy
and of weighing the possibility of decreasing the
frequency of the attacks of angioedemaversus side effects.
The higher the dose of danazol the more effectiveitisin
decreasing the frequency of attacks of angioedema but at
the expense of a higher probability of side effects.

Our patient population was a severely affected one by
the condition, as evidenced by the frequency of
angioedema attacks experienced and the majority of our
patients suffered from them for a considerable period of
time before the correct diagnosis of HAE or AAE was
made. The mean period before diagnosis for our patient
population was 13.1 years, where that parameter was 21
years in other reported series. (16). That fact and the
availability of effective therapy for HAE and AAE,
emphasize the importance of considering them in the
differential diagnosiswhenever oneisevaluating patients
with angioedema, as patients with these two conditions
will not respond to treatment with antihistamines used for
allergy-mediated angioedema. Allergic angioedema was
the most common suspected etiology in our patient
population.

Several articles report an increased incidence of
autoimmunediseasesin patientswith HAE (2,7,16-18). In
our patient population we found some with autoimmune
mediated diseases, but dueto the small number of patients,
wedid not compare theincidence of thesedisordersinthe
general population versus our patient population. The
mechanisms that could explain the association of HAE
with autoimmune diseasesisnot yet clear. Of thegroup of
patients studied only two turned out to have the acquired
form of angioedema. The first patient presented
angioedema prior to a diagnosis of chronic lymphocytic
leukemia. Thisunderscoresthe association of AAE type 1
with malignant diseases and the reason why some authors
upon diagnosing AAE type 1 recommend an evaluation
that includes immunophenotyping of peripheral blood
lymphocytes for circulating malignant B cells, serum
protein and immunoelectrophoresis for underlying
dysproteinemias and computed tomography of the chest,
abdomen and pelvis to identify a possible
lymphoproliferative disorder or a solid tumor. It isto be
stressed that an initial negative work up does not rule out
the possihility of an underlying malignant disorder dueto
the observed prolonged lag time between the occurrence
of the syndrome of AAE and a subsequent diagnosis of
the malignant disease (13). Therefore, follow up visits
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must be planned so as to ensure early diagnosis of an
underlying malignant condition. As in our case, it has
been reported that AAE type 1 attacks decrease in
frequency or can even resolve completely upon remission
of the malignant disease (2). It has aso been observed
that in cases in which cureis not possible, the frequency
of angioedema attacks can be decreased or attenuated
with anabolic steroidsasinHAE (6,7,11,13).

The second patient was diagnosed with AAE type 2
and had no other associated medical condition and
showed alow antibody titer to C 1 inhibitor protein. Itisof
utmost importanceto remember that inall casesinwhicha
diagnosis of acquired angioedema is made, further
differentiation into either Type 1 or Type 2 is mandatory
since the latter will have no response to anabolic steroids
and will only requirethe utilization of immunosuppressive
therapy (6,7,11,19).

Resumen

Tanto el angioedema hereditario como €l angioedema
adquirido son dos condiciones médicas caracterizadas
clinicamente por presentar un cuadro variable de
angioedema, que por su potencial de gravedad y en
ocasiones por su frecuenciay severidad requieren lamés
rapidaidentificacion y diferenciacion de otros desordenes
clinicos con unapresentacion similar, deformaque puedan
ser tratados eficazmente.

El proposito de este informe es presentar las
caracteristicas clinicasy nuestraexperienciacon un grupo
de pacientes que fueron referidos para evaluacion y alos
cualesseleshizo € diagnostico de angioedemahereditario
y angioedema adquirido en nuestro servicio de
InmunologiaClinicaend Hospital Universitarioy € Centro
Médico de Puerto Rico. También se presentalarespuesta
clinicay los efectos secundarios de la terapia ofrecida a
estos pacientes, haciéndose una comparacién de nuestra
serie con series similares de pacientes evaluados y
tratados por otros autores en laliteratura médica.

En general, los pacientes con el diagnéstico de
angioedema hereditario en nuestra serie presentaron un
perfil de caracteristicasclinicassimilaresal compararsea
pacientesinformadosen otras series. S6lo dosde nuestros
pacientes fueron identificados con el diagnostico de
angioedema adquirido, los cuales se presentan en este
escrito puntualizando su perfil clinico particular y las
recomendaciones terapéuticas para esta condicion.
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