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Angioedema attacks related to endometrial hyperplasia in a case of
estrogen-dependent factor XII hereditary angioedema
Hereditary angioedema (HAE) with normal C1-esterase inhibitor for 5 hours. Progestin treatment was considered at that time, but

(C1-INH) is characterized by recurrent skin or mucosal angioedema
attacks, lack of urticaria, and nonresponsiveness to antihistamines
and corticosteroids, affecting mainly women with family history of
angioedema and no C1-INH abnormalities.1e3 Missense mutations
in the coagulation factor XII (FXII) gene (mainly Thr328Lys and
Thr328Arg) have been associated with this type of HAE, causing an
increase in FXII activity and leading to enhanced bradykinin
production.4e6 Angioedema attacksmay be exclusively related to or
influenced by hyperestrogenic situations, such as pregnancy or
exogenous estrogen exposure, in women taking estrogen-
containing oral contraceptives or receiving hormonal replacement
therapy.1,3,7,8 There are no reports in the literature relating this
condition to endometrial hyperplasia (EH).

A 43-year old woman was diagnosed with FXII-HAE in 2006 at
the age of 35 years during her first pregnancy. She began experi-
encing recurrent angioedema attacks, with peripheral, facial,
abdominal, and laryngeal locations, that lasted 10 to 48 hours.
Treatment with antihistamines and corticosteroids at the emer-
gency department was not effective. C4-inhibitor and C1-INH levels
and function were within the normal range. Her grandmother and
her mother also developed angioedema attacks during pregnan-
cies. Her sister presented with 2 episodes of angioedema while
taking estrogen-containing oral contraceptives. Thr328Lys muta-
tion in the FXII gene was detected in the patient and her mother,
sister, and son. She did not receive any specific treatment during
pregnancy. Angioedema episodes ceased after delivery. She avoided
exogenous estrogen exposure and angiotensin-converting enzyme
inhibitors and had no more pregnancies, remaining asymptomatic.

In 2015, the patient was diagnosed with EH without atypia, and
her gynecologist consulted us to start treatment with progestin. At
the same time, on March 23, she experienced an episode of feet
swelling followed by intense acute abdominal painwith nausea and
vomiting. Abdominal pain lasted for 8 hours and feet swelling for
36 hours with no specific treatment. C1-INH concentrate and ica-
tibant acetate were then provided as on-demand therapy, and she
was trained in self-administration at home. On April 1, oral
medroxyprogesterone acetate was prescribed (10 mg/d for 12 days
from day 14 of every menstrual cycle). She experienced swelling of
one finger that lasted for approximately 10 hours the same day she
started treatment and an abdominal attack that lasted 18 hours
after a first cycle of medroxyprogesterone treatment. She
completed a total of 7 cycles of medroxyprogesterone until
September 2015, with no further angioedema attacks. The results of
a second endometrial biopsy performed in October 2015 were
normal. On November 24 she had swelling of one finger that lasted
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because the patient did not experience additional angioedema
episodes it was not introduced. The results of a third endometrial
biopsy performed in October 2016 were again normal, and she had
no further angioedema episodes as of her last visit in January 2017.

Most patientswith normal C1INH-HAEworsenwith estrogens.1,3

A subset of patients present with only angioedema after estrogen
exposure, although the frequency of this estrogen-dependent
phenotype varies among different patient populations (13% in a
French series, 75% in a Spanish cohort, and 57% in a German
series).1,7e9 Previously, the patient had angioedema attacks only
during pregnancy. Thus, she was considered to have an estrogen-
dependent phenotype. Estrogens influence the kallikrein-kinin
system by increasing the FXII level and function and decreasing
C1-INH levels, resulting in enhanced bradykinin production. High
estrogen levels may also reduce bradykinin degradation through
inhibition of angiotensin-converting enzyme expression while also
inducing bradykinin type 2 receptor expression.1,3

Endometrial hyperplasia represents a spectrum of morphologic
endometrial alterations characterized by an increase in the endo-
metrial gland-to-stroma ratio when compared with normal pro-
liferative endometrium. It has been associated with the risk of
progression to endometrial cancer of some atypical forms. Rever-
sion to normal endometrium is the goal to prevent the develop-
ment of adenocarcinoma.9 Endometrial hyperplasia usually occurs
after menopause or during perimenopause, when ovulation ceases
or becomes irregular and therefore progesterone declines or is no
longer produced. As a result, the endometrium continues to grow in
response to estrogen. This situation represents an imbalance be-
tween endogenous estrogen and progesterone with a relative
excess of estrogen, which could explain angioedema attacks in this
patient.

Cyclic progestin constitutes the major treatment option for EH
without atypia by replacing endogenous progestin deficiency and
producing a normal balance between estrogen and progesterone.9

Progestin has also proven benefits in the treatment of non-
histaminergic angioedema, including patients with C1-INH HAE,
normal C1-INH HAE, and idiopathic nonhistaminergic angioedema,
decreasing the frequency of angioedema attacks while providing
effective contraception.8,10

In conclusion, we propose EH as a hyperestrogenic state causing
angioedema attacks in a patient with estrogen-dependent FXII-
HAE. Treatment with progestin avoided angioedema attacks while
EH was also reversed. This case report supports progestin efficacy
in nonhistaminergic angioedema.

Alicia Prieto-García, MD, PhD*,y

Dasha Roa Medellín, MD*

Maria Luisa Baeza, MD, PhD*,y,z
sevier Inc. All rights reserved.

www.sciencedirect.com/science/journal/10811206
http://dx.doi.org/10.1016/j.anai.2017.04.002
http://dx.doi.org/10.1016/j.anai.2017.04.002
http://dx.doi.org/10.1016/j.anai.2017.04.002


Letter / Ann Allergy Asthma Immunol xxx (2017) 1e22
*Allergy Department
Hospital General Universitario Gregorio Marañón

Madrid, Spain
yInstituto de Investigación Sanitaria Gregorio Marañón

Madrid, Spain
zBiomedical Research Network on Rare Diseases (CIBERER) U761

Madrid, Spain
alicia.prieto@salud.madrid.org
References

[1] Zuraw BL, Bork K, Binkley KE, et al. Hereditary angioedema with normal C1
inhibitor function: consensus of an international expert panel. Allergy Asthma
Proc. 2012;33(suppl 1):S145eS156.

[2] Cicardi M, Aberer W, Banerji A, et al; HAWK under the patronage of EAACI
(European Academy of Allergy and Clinical Immunology). Classification,
diagnosis, and approach to treatment for angioedema: consensus report from
the Hereditary Angioedema International Working Group. Allergy. 2014;69:
602e616.
[3] Craig TJ, Bernstein JA, Farkas H, Bouillet L, Boccon-Gibod I. Diagnosis and
treatment of bradykinin-mediated angioedema: outcomes from an angioe-
dema expert consensus meeting. Int Arch Allergy Immunol. 2014;165:
119e127.

[4] Dewald G, Bork K. Missense mutations in the coagulation factor XII (Hageman
factor) gene in hereditary angioedema with normal C1 inhibitor. Biochem
Biophys Res Commun. 2006;343:1286e1289.

[5] Cichon S, Martin L, Hennies HC, et al. Increased activity of coagulation factor
XII (Hageman factor) causes hereditary angioedema type III. Am J Hum Genet.
2006;79:1098e1104.

[6] Bork K, Wulff K, Meinke P, Wagner N, Hardt J, Witzke G. A novel mutation in
the coagulation factor 12 gene in subjects with hereditary angioedema and
normal C1-inhibitor. Clin Immunol. 2011;141:31e35.

[7] Piñero-Saavedra M, Marcos C, Guilarte M, et al. Hereditary angioedema with
normal C1 inihibitor: epidemiology and clinical characteristics of 136 Spanish
patients. Paper presented at: 2015 9th C1 Inhibitor Deficiency Workshop;
May 30, 2015; Budapest, Hungary.

[8] Bork K, Wulff K, Witzke G, Hardt J. Treatment for hereditary angioedema with
normal C1-INH and specific mutations in the F12 gene (HAE-FXII). Allergy.
2017;72:320e324.

[9] Chandra V, Kim JJ, Benbrook DM, Dwivedi A, Rai R. Therapeutic options for
management of endometrial hyperplasia. J Gynecol Oncol. 2016;27:e8.

[10] Saule C, Boccon-Gibod I, Fain O, et al. Benefits of progestin contraception in
non-allergic angioedema. Clin Exp Allergy. 2013;43:475e482.

mailto:alicia.prieto@salud.madrid.org
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref1
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref1
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref1
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref1
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref2
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref2
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref2
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref2
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref2
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref2
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref3
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref3
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref3
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref3
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref3
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref4
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref4
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref4
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref4
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref5
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref5
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref5
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref5
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref6
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref6
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref6
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref6
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref8
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref8
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref8
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref8
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref9
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref9
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref10
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref10
http://refhub.elsevier.com/S1081-1206(17)30285-5/sref10

	Angioedema attacks related to endometrial hyperplasia in a case of estrogen-dependent factor XII hereditary angioedema
	References


