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1. Introduction

Anaphylaxis is a serious, generalized, hypersensitivity reaction which can be
life-threatening [1]. It is one of the most serious medical emergencies, where
rapid diagnosis and prompt and appropriate treatment save lives.

A prospective population-based study on anaphylaxis in pregnancy by Mc
Call et al [2], has shown that anaphylaxis is a rare but potentially serious event
in terms of maternal and fetal outcomes. It is frequently the result of a reaction
to antibiotic administration mostly because of the prophylactic use of antibiotics
at the time of a cesarean section [CS] [2].

The pregnant and the non-pregnant share similar aetiology, patho-physiology
and management principles. This review article describes anaphylaxis in general
which is applicable to both pregnant and non-pregnant population.

A search strategy using appropriate medical subject headings was developed.
Electronic databases (PubMed, Popline, Cochrane, CINAHL, Embase, and Clin-
icalTrials.gov) were searched from inception through January 2019. Case studies,

descriptive studies and guidelines from various professional bodies were in-
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cluded.

2. Aetiology

Anaphylaxis in pregnancy is considered a rare condition with an estimated pre-
valence of 2.7 cases/100,000 deliveries. Both pregnancy and non-pregnancy
share the same aetiology for anaphylaxis [1]. The anaphylaxis during pregnancy
occurs most commonly due to antibiotics and nonsteroidal anti-inflammatory
medications; other medications, such as intravenous iron and intravenous vita-
mins B1, B6, and B12 which are used for the treatment of hyperemesis gravida-
rum in some countries. Among antibiotics most commonly due to penicillin and
other beta-lactam antibiotics administrated in intrapartum for prevention of
neonatal group B Streptococcal (GBS) infection or prevention of maternal infec-
tion after CS [3] [4]. Other than antibiotics, oxytocin, neuromuscular blockers,
epidural medications, general anaesthetics, natural rubber latex and chlorhex-
idine have also been implicated [5]. Medications used in pregnancy such as rani-
tidine, snake antivenom are less commonly associated with anaphylaxis, so does
bee sting [3].

Exercise during pregnancy rarely induces anaphylaxis. During puerperium,
maternal anaphylaxis occurs in the first 3 days of postpartum probably due to
rapidly declining serum progesterone level following placental delivery. The use
of non-steroidal anti-inflammatory agents can also precipitate anaphylaxis dur-

ing breast-feeding [6].

3. Pathophysiology

There are two pathways for anaphylaxis

1) IgE-dependent anaphylaxis

2) IgE-independent anaphylaxis

1) IgE-dependent anaphylaxis

It typically occurs through an IgE-mediated mechanism leading to mast cell
activation. The IgE antibodies do not cross the placenta and therefore, fetus is
relatively protected from the ill effect of anaphylaxis [7].

IgE is found at the lowest concentrations in the circulation. However, the level
is higher in individuals with atopic diseases [8] [9]. IgE binds to the high affinity
receptor FceRI on the surface of basophils, mast cells, and other cell types, such
as neutrophils, eosinophils, monocytes dendritic cells and platelets [10]. Upon
exposure to a bi or multi-valent allergen, crosslinking of FceRI-bound IgE in-
duces activation of mast cells and basophils and the immediate release of pre-
formed mediators such as histamine and various proteases promotes the synthe-
sis of leukotrienes, prostaglandins and cytokines [9].

2) IgE-independent anaphylaxis

Anaphylaxis was also observed in a case following infusion of large quantities
of a drug or a monoclonal antibody. Therefore, it is believed that there can be an
IgE-independent pathway of anaphylaxis. It is demonstrated in mice that

DOI: 10.4236/0jog.2020.1050063

699 Open Journal of Obstetrics and Gynecology


https://doi.org/10.4236/ojog.2020.1050063

T. Markandu, K. E. Karunakaran

IgG-mediated anaphylaxis needs a larger dose of antigen than that of
IgE-mediated anaphylaxis [11]. It was also noted that anaphylaxis can occur in
individuals who have undetectable levels of IgE in their circulation [12] indicat-
ing IgE independent anaphylaxis.

Role of complement

Many stimuli activate compliment system during anaphylaxis results in for-
mation of anaphylatoxins such as C3a, C4a, and C5a, which are potent inflam-
matory mediators [13]. The evidence suggests that anaphylatoxins might be in-

volved in anaphylaxis.

4. The Patterns of Anaphylaxis Reaction

Anaphylaxis can be one of the three patterns, such as uniphasic, protracted and
biphasic [14]. The uniphasic anaphylaxis response usually peaks within 30 to 60
minutes following the exposure and the symptoms resolves with or without
treatment within an hour. This is the most common type of anaphylaxis and it
occurs in 80 to 90 percent of cases. The protracted anaphylactic reaction lasts
hours to days without complete resolution. They are uncommon and only few
cases were reported [15].

The Biphasic anaphylaxis is characterized by a uniphasic response, followed
by an asymptomatic period of an hour or more and subsequently the symptoms
reappear without further exposure to antigen [16]. It occurs in 10 to 23 percent
of all anaphylactic reactions [17]. The severity of recurrent symptoms is unpre-
dictable and the second phase of symptoms does not necessarily resemble the in-
itial symptoms [18]. However, the recurrent symptoms are usually less severe
than the initial symptoms [17].

Sometimes, the second phase of an anaphylaxis episode can be more severe or
even fatal [19]. Urticaria seems to be particularly common and often the only
symptom during the second phase. The period between resolution of initial
symptoms and onset of recurrent symptoms varies from 1 to 72 hours [20].

Several theories have been proposed to explain the biphasic nature of the
anaphylaxis. One school of thought is that it is due to the influx of inflammatory
cells in response to cytokines and chemotactic factors released during the initial
response which is due to mast cell degranulation that is responsible for the initial
symptoms [19].

However, the histological findings in biphasic anaphylaxis do not support the
above theory. Other school of thought is that the biphasic response is related to a
second wave of mast cell degranulation. Another theory implicates uneven anti-
gen absorption [19].

It is impossible to predict which patients will develop a biphasic response. Se-
vere initial symptoms might be a risk factor. Specifically, the need for more than
one dose of adrenaline or intravenous fluids for hypotension was noted [20].
Delayed administration of adrenaline when initial symptoms appear or subop-

timal treatment of initial reaction might increase the risk of biphasic reaction
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[20].

Further, studies have found no evidence that glucocorticoids reduce the rates
of biphasic reactions [21]. The use of beta-adrenergic blockers, older age and
concomitant cardiovascular disease can also predispose biphasic responses [22].
Since the biphasic nature is unpredictable even though patients with anaphylaxis
that resolved promptly and completely with treatment, Individuals with severe

anaphylaxis should be admitted to an observation unit for at least 24 hours.

5. Diagnosis and Differential Diagnosis

Anaphylaxis manifests as an acute onset illness with typical skin features such as
urticarial rash, erythema, angioedema with systemic symptoms such as respira-
tory symptoms (wheeze, dyspnea), cardiovascular (feeling faint) and gastrointes-
tinal symptoms (abdominal pain, vomiting). However, symptom patterns can
vary. An acute cardio respiratory compromise can occur in the absence of skin
features or only a few symptoms might be present during a given episode [23].

In the case of anaphylaxis, skin and mucosal involvement is observed in 80%
to 90%, respiratory tract involvement in up to 70%, gastrointestinal tract in-
volvement in up to 45%, cardiovascular involvement in up to 45%, and central
nervous system involvement in up to 15%. Sudden onset of symptoms and signs
within minutes to few hours after exposure to allergen is characteristic of ana-
phylaxis. When it progresses rapidly, the clinical diagnosis of anaphylaxis can be
arrived, and management must be initiated without delay for optimal outcome
[24].

The clinical presentations of anaphylaxis in pregnancy can be vulvar and va-
ginal itching, low backpain, uterine cramps, reduced fetal movement, and pre-
term labor (Table 1) [25]. The hypoxemia and hypotension have serious mater-
nal effects on pregnancy in anaphylaxis. The fetus is also at risk for intrapartum
asphyxia in maternal hypoxemia. The fetus can be subjected to hypoxic-ischemic
encephalopathy, severe central nervous system damage or even death [26].

Within few minutes after the initial symptoms of anaphylaxis, mature tryptase
released from mast cells and basophils can be detected in serum [27]. Thus, clin-
ical diagnosis can be confirmed based on increased serum total tryptase levels
preferably blood samples taken within 15 minutes to 3 hours after the onset of
symptoms. Serial measurements (e.g., at presentation, 1 - 2 hours later, and at
resolution) increase the sensitivity of the test [28]. It is worth to note that this
laboratory assay is not helpful with initial diagnosis and management, although
the results can be useful later.

The differential diagnosis of anaphylaxis, during pregnancy and in non-pregnancy
status are acute asthma, acute generalized urticaria, acute angioedema, syncope
(fainting), and acute panic or anxiety attack [29]; however, many other diagnos-
es, including mastocytosis need to be considered [30].

Clinical conditions causing maternal cardio-respiratory compromise should

be considered into the differential diagnosis during intrapartum. Those conditions
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Table 1. Clinical criteria for diagnosing anaphylaxis. Anaphylaxis is highly likely when
any one of the following three criteria is fulfilled.

1) Acute onset of an illness (minutes to several hours) with involvement of the skin, mucosal tissue
or both (e.g. generalized hives, pruritus or flushing and swollen lips-tongue-uvula) and at least one
of the following:

a) Respiratory compromise (e.g. dyspnea, wheeze-bronchospasm, stridor, reduced PEF and
hypoxemia)

b) Reduced blood pressure (BP) or associated symptoms of end-organ dysfunction
(e.g. hypotonia/collapse, syncope and incontinence)

2) Two or more of the following that occur rapidly after exposure to a likely allergen for that
patient (minutes to several hours):

a) Involvement of the skin-mucosal tissue (e.g. generalized hives, itch-flush and swollen
lips-tongue-uvula)

b) Respiratory compromise (e.g. dyspnea, wheeze bronchospasm, stridor, reduced PEF and
hypoxemia)

c) Reduced BP or associated symptoms (e.g. hypotonia/collapse, syncope and incontinence)
d) Persistent gastrointestinal symptoms (e.g. cramping abdominal pain, vomiting)
3) Reduced BP after exposure to a known allergen for that patient (minutes to several hours):
a) Infants and children: low systolic BP (age-specific) or greater than 30% decrease in systolic BP.

b) Adults: systolic BP of less than 90 mm Hg or greater than 30% decrease from that person’s
baseline.

BP = blood pressure: PEF = peak expiratory flow.

are pulmonary embolism, pulmonary edema, cardiomyopathy, acute coronary
syndrome, mitral stenosis, hypotension, cerebrovascular accident, and amniotic
fluid embolism (AFE) [31].

Maternal anaphylaxis constitutes a major concern for obstetricians and neo-
natologists. An alteration in immunological status due to increased progesterone
level during pregnancy may predispose pregnant women to anaphylaxis even
though the high levels of placental histaminase may act as a protective mechan-
ism for the fetus [32].

6. Severity of Anaphylaxis

Following grading scale for severity of anaphylaxis is used.

Mild (Grade 1) anaphylaxis presents with mucocutaneous signs only, such as
erythema, urticaria, and peripheral angioedema. The mild anaphylaxis (Grade 1)
must be recognized and monitored carefully to detect the disease progression to
higher grade reaction which is best managed with adrenaline.

Moderate (Grade 2) anaphylaxis has typically multi-organ manifestations
such as mucocutaneous signs combined with hypotension and/or bronchos-
pasm.

It may also have additional gastrointestinal or central nervous system symp-
toms and signs such as rhinorrhoea, cough, dyspnoea, circumoral tingling, dif-

ficulty in swallowing, nausea, abdominal pain, irritability, confusion or a sense
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of impending doom.

Life threatening (Grade 3) anaphylaxis is a clinical presentation of
life-threatening hypotension and/or high airway pressure. Immediate treatment
is required in this situation to avoid progression from inadequate tissue perfu-
sion to cardiac arrest or significant hypoxia. The airway pressures are elevated to
levels where oxygenation and ventilation are rapidly compromised. In up to 20
percent of patients only one of the signs of anaphylaxis is present [12].

Unlike Grade 2 anaphylaxis, cutaneous signs are frequently absent initially
due to the low cardiac output and may appear only when circulation is restored.

Cardiac arrest (Grade 4) anaphylaxis is characterized by either absence of a
palpable central pulse or a grossly inadequate blood pressure as assessed via di-

rect arterial measurement.

7. Management

The management of anaphylaxis in pregnant patients is basically the same as
that in non-pregnant ones. The management of patient with anaphylaxis should
begin immediately upon the mere suspicion of this condition. Multi-disciplinary
approach with intensive care support improves the likelihood of survival.

Basic initial treatment

One of the initial steps would be to call for help. The trigger, for instance
intravenous drugs should be discontinued. Her airway, breathing, circulation,
mental status and skin are assessed. Adrenaline should be promptly injected
intramuscularly in the deltoid muscle or mid-outer thigh a dose of 0.5 mg (half
vial of 1 ml) (1:1000) solution. Same dose can be repeated every 5 to 15 minutes,
depending on the clinical response.

Adrenaline is the first medication to be administered when a patient develops
anaphylaxis and it should not be delayed by taking time to administer second-line
drugs with no immediate life-saving benefit, such as HIl-antihistamines,
H2-antihistamines, or glucocorticoids [33].

Adrenaline acts on alpha 1, beta 1 and beta 2 adrenergic receptors. Its action
on alpha 1 adrenergic receptor is to induce vasoconstriction, which decreases
tissue/airway edema, hypotension, and distributive shock; beta 1 adrenergic re-
ceptors to increase heart rate and cardiac contractility; and b2-adrenergic recep-
tors to dilate the airways [34]. In addition, adrenaline blocks mast cells from re-
leasing the mediators such histamine and eicosanoids [35].

The patient shall be kept on left lateral position to prevent added positional
hypotension and lower extremities elevated. Manual displacement of the gravid
uterus to the left might be necessary. Positioning on the back might lead to infe-
rior vena caval compression and reduced venous return to the heart. If the pa-
tient is dyspneic or vomiting, comfortable position is required. It is important to
avoid sitting or standing position as it can lead to cardiac arrest caused by the
empty inferior vena cava/empty ventricle syndrome. Thus, fatality can occur
within seconds if she stands or sits suddenly.

Comprehensive care
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Maintaining adequate intravascular volume and oxygenation in the manage-
ment of anaphylaxis during pregnancy are essential to prevent both maternal
and fetal complications. Therefore, establish intravenous access with two 14- to
16-gauge cannula and commencement of rapid infusion of 0.9% isotonic saline
within the first 5 - 10 minutes, are required. Administer 5 to 10 ml/kg 0.9% sa-
line rapidly; large intravenous fluid volumes might be needed (e.g. 7 L).

Administration of 100% high-flow humidified supplemental oxygen 6 - 8 li-
ters/minute with face mask or oropharyngeal airway is also required.

Continuous noninvasive electronic monitoring of maternal blood pressure,
heart rate, oxygenation (by using pulse oximetry), and fetal heart rate with con-
tinuous electronic fetal monitoring should be instituted. If continuous electronic
monitoring is not available, monitor maternal vital signs and fetal heart rate
every 5 minutes or more frequently. Maintain a minimum maternal systolic
blood pressure of 90 mm Hg to ensure adequate placental perfusion.

When indicated at any time, prepare to perform cardiopulmonary resuscita-
tions, initiating continuous chest compressions before rescue breathing. Com-
pressions should be started at a rate of 100 to 120 per minute and a depth of 5 to
6 cm before giving rescue breaths. High-quality chest compressions can be diffi-
cult to perform in a fully gravid woman.

When indicated at any time, perform emergency cesarean delivery for ana-
phylaxis refractory to medical management as outlined above or for fetal distress
[32].

Other therapies should be considered as second-line therapies and not a subs-
titute for adrenaline (epinephrine). H1- and H2-antihistamines might be helpful
in treating cutaneous and upper respiratory signs and symptoms, and corticos-
teroids might help prevent biphasic reactions but neither prevent nor treat air-
way obstruction or circulatory collapse and therefore cannot be considered al-
ternatives to adrenaline [35].

Anaphylaxis refractory to basic initial treatment

Continuous intravenous infusion adrenaline may be required in patients with
hypotension or shock refractory to basic initial treatment. The frequent dose of
adrenaline needs titration based on continuous noninvasive monitoring of heart
rate, blood pressure and oxygenation. This is best done by a team of anesthetists

in intensive care unit set up.

8. Conclusion

Anaphylaxis is a rare occurrence but fatal. It requires immediate recognition and
initiation of treatment and it should begin immediately upon the mere suspicion
of this condition for satisfactory outcome. Adrenaline is the first medication to
be administered without delay when a patient develops anaphylaxis. A multidis-

ciplinary care is another key for achieving a good outcome.
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