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Abstract 
A pregnant woman diagnosed with type 1 angioedema seeks care at a public 
hospital for planning the delivery. This report presents ways to prevent and 
manage an acute HAE crisis during childbirth and early postpartum without 
the availability of first-line medications, such as plasma-derived human 
C1-INH concentrate. 
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1. Introduction 

Hereditary angioedema (HAE) is a rare autosomal dominant disease caused by a 
disorder of C1-inhibitor (C1-INH) [1], which regulates the generation of brady-
kinin, a vasodilator that increases capillary permeability [2]. HAE caused by 
C1-INH deficiency (HAE-C1-INH) is classified into two subtypes: type I, the 
most prevalent (85% of cases), is characterized by low levels of C1-INH; and 
type II has normal C1-INH levels, but impaired C1-INH function. Both subtypes 
are caused by mutations in the SERPING1 gene [2] [3]. 

HAE-C1-INH is characterized by recurrent and unpredictable attacks of sub-
cutaneous and submucosal swelling. Skin lesions are typically well circum-
scribed, asymmetrical, non-pruritic, non-urticaria [1] [3] and last for 3 to 5 days 
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[3]. Crisis may be preceded by prodromal symptoms such as: erythema margi-
natum, a macular rash similar to urticaria. Crises involving the gastrointestinal 
mucosa are also common and it can mimic an acute abdomen. Airway edema is 
less frequent, but more severe and it can result in death from asphyxia [1] [3].  

Symptoms usually appear in childhood or adolescence and worsen after pu-
berty [1] [3]. Women tend to have more severe symptoms [1] [2] [3] presumably 
due to increased estrogen exposure (endogenous and exogenous) [3]. The effect 
of gestation on HAE is variable, as aggravating or attenuating angioedema at-
tacks [1] [2] [3], even for the same patient during different pregnancies [1] [3]. 
Czaller et al. reported that HAE attack frequency increased 48% in pregnancies, 
while 33% of pregnancies were associated with attenuation of clinical signs. 52% 
of crises during pregnancy occurred in the third trimester. Abdominal crises are 
the most common presentation of HAE during pregnancy [4]. 

2. Case 

A 33-year-old caucasian woman, primiparous, with hereditary type I angioede-
ma and without other comorbidities or allergies.  

She was diagnosed at 16 years old, after her mother tested positive for the dis-
ease. The first crisis happened when she was 18 years old. She had two episodes 
with airway involvement in her life; the last one at 30 years old. Started using 
danazol, a second line prophylaxi medication, every 6 months in 2016. In 2018, 
she added oxandrolone, also a second line prophylaxi medication, interspersing 
with Danazol every 6 months, with clinical control of the crisis. Both medica-
tions act suppressing pituitary output of follicle-stimulating hormone (FSH) and 
luteinizing hormone (LH) and reduce attacks associated with hereditary angioe-
dema by increasing levels of C4 component of complement. As a side effect, she 
developed an androgenic hair pattern (Figure 1). 

 

 
Figure 1. Androgenic hair pattern after long-term treatment with danazol and oxandro-
lone. 
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Due to a desire to get pregnant, she suspended the medication, since Danazol 
and Oxandrolone are contraindicated in pregnancy due to a risk of virilization of 
the female fetus. During pregnancy, no medication was used until 30 weeks of 
gestational age. Due to light crises almost daily, with edema of hands and feet, 
she started the use of epsilon-aminocaproic acid 500 mg/day prophylactically, an 
antifibrinolytic drug safe in pregnancy. The last crisis during the pregnancy was 
at 33 weeks of gestational age. She had uncomplicated prenatal care, except light 
crises of HAE as told.  

At 37 weeks of gestational age, she was referred to a tertiary medical center for 
high-risk pregnancy prenatal care in order to plan the delivery with a multidis-
ciplinary team: immunology, anesthesiology and obstetrics. On the second day 
in the hospital, spontaneous fetal membranes ruptured, initiating labor. Dis-
cussed with the patient and family, in addition to a multidisciplinary team, it was 
opted for vaginal birth.  

The first prevention line for a crisis, Berinert (plasma-derived C1INH), was 
unavailable in the hospital. As a second line of prevention treatment, the hospit-
al had fresh frozen plasma. Prophylactic tranexamic acid 750 mg every 8 hours 
intravenously was started during labor as an alternative medication to prevent a 
crisis. Analgesia with spinal anesthesia + epidural catheter was performed to 
avoid crisis triggers. She was maintained with continuous fetal monitoring. Infu-
sion of oxytocin was started to correct uterine dynamics.  

After three hours of labor, there was the appearance of erythematous lesions, 
with raised borders, in breast, inframammary region and cardiotocography sites 
(Figure 2 and Figure 3). In addition, there was the appearance of edema in the 
lips and nose (Figure 4). No other signs of crisis were noticed during labor. Two 
units of fresh frozen plasma were transfunded during the expulsion period of 
labor. She had intrapartum fever, fetal tachycardia and leukocytosis after seven 
hour of membrane rupture. Treatment for chorioamnionitis was prescribed: 
amikacin and ampicillin. She had a vaginal delivery with second degree laceration. 
 

 
Figure 2. Erythematous lesions.  
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Figure 3. Erythematous lesions on the trunk, at insertion sites of intrapartum cardioto-
cography. 
 

 
Figure 4. Upper lip and nose edema. 

 
The newborn (NB) was female, weighing 2920 g, with APGAR score of 7 and 9 
in the 1st and 5th minutes.  

Patient stayed under supervision in an obstetric center with intravenous tra-
nexamic acid maintained for 48 hours after delivery. There was progressive im-
provement of the lesions within a few hours after fresh plasma administration. 
Patient didn’t have any injury 24 hours after delivery. She underwent breast milk 
expression with mechanical breast pump to maintain milk production. 

After 72 hours of tranexamic acid’s suspension, the patient was released to 
breastfeed. She remains without any crisis after discontinuing the prophylaxis. 
Aware of the risks of breastfeeding and not using prophylaxis, she was advised in 
case of crises to use epsilon-aminocaproic acid 500 mg/day and to suspend 
breastfeeding for the next 2 hours after using the medication (half-life time). She 
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was discharged 7 days after delivery with the newborn, who will maintain a fol-
low-up at genetic’s service. 

3. Discussion 

Spontaneous vaginal delivery occurs in 80% - 90% of births in HAE. The num-
ber of cesarean sections performed is similar to those in the overall population 
[5].  

Despite suspicion that mechanical trauma involved in vaginal childbirth could 
trigger angioedema, there is no evidence to support this. Rarely vaginal delive-
ries cause an edematous attack (6%). Those attacks appear immediately after or 
in the first 48 hours after delivery [5]. After delivery, the prevalence of vulva´s 
angioedema is higher than it was before pregnancy [6]. 

Postpartum, some patients suffer a higher rate of edema episodes and/or ab-
dominal attacks. During lactation, there is an increase in the number of epi-
sodes. Prolactin levels have been found to be associated with the number of ab-
dominal episodes suffered by these patients [4]. 

Management 
Plasma-derived human C1-INH concentrate: The first line of treatment 

during the pregnancy, postpartum and lactation period is plasma-derived hu-
man C1-INH concentrate. It is preferred for acute treatment, short-term proph-
ylaxis, or long-term prophylaxis [7]. 

Antifibrinolytics Agents: Tranexamic acid is an option for mild edema at-
tacks. However, there are no controlled studies of their effectiveness in treating 
acute crises. Even though it crosses the placenta, no mutagenic activity or harm-
ful effects of tranexamic acid on the fetus have been reported and animal repro-
duction studies have shown no teratogenic effects. Tranexamic acid is not rec-
ommended during breast-feeding, because it can pass into breast milk [7]. 

Epsilon aminocaproic acid is effective in the prevention of angioedema at-
tacks. The known side effects are thrombosis, muscle pain, extensive muscle ne-
crosis, asthenia, weakness, abdominal pain, itching, nausea and dizziness. The 
standard dose is 1 g every 6 - 8 hours, and can be increased to 12 g/day divided 
into four doses. There are few data on it uses during pregnancy or lactation [5] 
[8]. 

Virally inactivated fresh frozen plasma (FFP): Fresh frozen plasma is an al-
ternative in countries where pdhC1INH is not available and in cases where anti-
fibrinolytics are contraindicated or ineffective [8]. When it is used for acute an-
gioedema treatment, it has the possibility to worsen HAE symptoms. It happens 
because of supply substrates (factor XII, prekallikrein and high molecular weight 
kininogen) that can produce an increase in bradykinin before the supplied 
C1-INH has time to act.  

Not enough data exist on the use of fresh frozen plasma for long-term proph-
ylaxis during pregnancy [7], but it could be used if pdhC1INH is unavailable. In 
a review, FFP is an effective prophylactic agent before surgery and for treatment 
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of acute HAE attacks without evidence of exacerbation or initiation of symp-
toms. The mean dosage of FFP infusion was 586 mL. There was a definite im-
provement in symptoms 49 minutes after beginning FFP infusion. The remis-
sion time was 3.3 hours after FFP infusion [9]. 

Surgical procedures: In case of surgical procedures, there is no specific con-
traindication to general anesthetic medication. However, regional analgesia is 
preferable because it avoids the need to perform an endotracheal intubation, 
which can produce laryngeal edema. PdhC1INH is indicated 1 - 6 hours prior to 
the procedure. If it is not available, virally inactivated fresh frozen plasma can be 
administered instead [7]. Thus, routine prophylaxis is not recommended before 
uncomplicated natural vaginal deliveries, although pdhC1INH should be imme-
diately available in the delivery room [7].  

In this case, we opted for the prophylactic use of tranexamic acid during labor 
and the use of FFP during the expulsive period of labor. This decision was taken 
because the patient shows skin lesions compatible with a mild acute crisis during 
labor. In addition, we consider the time-response symptom remission when us-
ing plasma, which should be taken into account to prevent severe acute crises.  

4. Breastfeeding 

Lactation might be associated with an increased number of angioedema attacks 
[10], particularly in women with predominantly abdominal symptoms [4]. 
Ceasing lactation itself might reduce attack frequency by causing a decrease in 
serum prolactin levels [11]. It is not known whether anabolic steroids are ex-
creted into breast milk. Because of their potential side effects in children, it is 
recommended the ceasing breast-feeding before initiating anabolic steroids 
therapy.  

It is not known if epsilon aminocaproic acid is excreted in breast milk. The 
half-life elimination of drugs is 1 to 2 hours and time to peak of oral use is 1, 2 
hours. Because of that, we consider using epsilon aminocaproic acid if there is a 
crisis. However, it is pertinent ceasing breastfeeding for a few hours after medi-
cation administration [12]. 

5. Conclusion 

There is a possibility of crisis management and prophylaxis during labor without 
first-line medications. In this case, the management was done with tranexamic 
acid and fresh plasma. There was no severe crisis during childbirth and imme-
diate postpartum period. We highlighted the importance of referring these pa-
tients to a tertiary center as soon as possible and the availability for immediate 
fresh plasma.  
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