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A newborn with anaphylaxis due to vancomycin
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ABSTRACT

Background. All drugs may cause hypersensitivity reactions. Anaphylaxis is a medical emergency that rarely
occurs in newborns due to immature immunity. Early diagnosis and treatment are life-saving. Vancomycin, a
glycopeptide antibiotic with bactericidal action against Gram-positive bacteria, is commonly used for neonatal
nosocomial sepsis.

Case. We hereby present a premature infant (born at the 33rd week of gestation, birth weight: 1745 grams) who
was started on vancomycin on postnatal day 7. He had severe circulatory failure and stridor during infusion on
day 7 of vancomycin treatment and his tryptase level was elevated to 64.60 micrograms/L

Conclusions. To the best of our knowledge, there is no neonatal case of anaphylaxis due to vancomycin in the
literature. Neonatologists should keep in mind that an anaphylactic reaction with a fatal course may develop

during vancomycin infusion.
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Anaphylaxis is a life-threatening systemic
hypersensitivity ~— reaction that develops
acutely. In epidemiological studies, its lifetime
prevalence has been reported to be 0.05-2%.!
However, the prevalence of anaphylaxis in
infants remains unknown.? In a European
anaphylaxis registry with 1970 patients younger
than 18 years, 18 patients were under age one-
year (0.9%) The frequency of anaphylaxis
under the age of 2 years has been gradually
increasing over the years.? Common triggers
in children are often foods, drugs, and insect
venom.* While hypersensitivity reactions are
common in children, anaphylaxis is very rare in
newborns due to immature immunity.

Vancomycin is a glycopeptide antibiotic with
bactericidal action against Gram-positive
bacteria. It is commonly used in nosocomial
neonatal sepsis. To the best of our knowledge,
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anaphylaxis due to vancomycin has not been
reported in newborns as yet. We hereby present
a premature infant who had anaphylaxis due to
vancomycin.

Case Report

A male baby born to a 24 year - old mother via
cesarean section at the 33rd week of gestation,
with a birth weight of 1745 grams, with a 1st
minute Appearance, Pulse, Grimace, Activity
and Respiration (APGAR) score of 7 and 5th
minute APGAR score of 8 was admitted to
the neonatal intensive care unit (NICU) due to
respiratory distress. He was moderately well
and his vital signs were, body temperature:
36.6°C, respiratory rate: 60/min heart rate: 141/
min. blood pressure: 44 / 22 (32) mmHg, oxygen
saturation: 97%. He had bilateral retractions,
tachypnea and grunting. He was placed on
nasal intermittent positive pressure ventilation
(IPPV) and started on 70 mL/kg of fluids and 5
micrograms/kg/min of dopamine. Intravenous
ampicillin and gentamicin were started after
blood cultures were drawn. Chest X-ray revealed
air bronchograms and ground glass appearance,
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so 200 mg/kg of surfactant was administered
on day 1. In the follow-up of the patient, there
was no need for inotropes, enteral feeding was
started. Abdominal distension developed on the
7th day of the patient and his abdominal X-ray
and abdominal ultrasound were within normal
limits. Enteral feeding was discontinued. An
orogastric tube was inserted and placed in free
drainage. The patient’s white blood cell (WBC)
count increased to 9,960/mm?® platelet (PLT)
count increased to 38,000/mm?, and C-reactive
protein (CRP) increased to 10 mg/L, hematocrit
was 59%, hemoglobin level was 20 g/dL (Table
I). The patient was switched to vancomycin
and amikacin. He was weaned off nIPPV and
oxygen on day 9. The patient developed stridor,
desaturation and circulatory failure within ten
minutes of vancomycin (10 mg/kg) infusion on
day 14. His blood pressure at the time was 25/9
(14) mmHg, oxygen saturation (SpO2) was 84%
and heart rate was 184 beats per minute. Free
flow oxygen was provided and vancomycin was
stopped immediately. Intravenous adrenaline
and methylprednisolone and a 10 mL/kg saline
bolus were administered. Serum tryptase level
obtained 30 minutes after the episode was 64.6
(0-11.4) pg/L. Vital signs remained normal
thereafter and no further vasopressors were
needed. Echocardiogram was normal. On
the 15th day, blood values were CRP level 2,2
mg/L, hematocrit 54%, hemoglobin level 18.8
g/dL, PLT count 191.000/mm3 and WBC count
12860/mm3 (Table I). Antibiotics were stopped,
and the patient remained stable thereafter,
tolerating  gradually increasing enteral
nutrition. His cultures remained negative, and
he was discharged on day 30 in good condition.
Consent was obtained from the patient’s
relatives for the publication of this case report.

Table I. Laboratory results of the patient.

Newborn Anaphylaxis

Discussion

The case presented here is the first newborn
who developed anaphylaxis due to vancomyecin.
In neonatal units, empirical treatment of late-
onset sepsis is tailored to common pathogens
and antibiotic susceptibility. Vancomycin, a
glycopeptide with bactericidal activity against
such Gram-positive agents as coagulase-
negative staphylococci, methicillin-resistant
Staphylococcus aureus and enterococci, is a
common empirical option.*” Vancomycin
was initiated empirically in our patient with
a preliminary diagnosis of late onset sepsis,
prompted by feeding intolerance, lethargy,
thrombocytopenia and increasing CRP levels
on postnatal day 7.

Common side effects of vancomycin are
nephrotoxicity, ototoxicity, thrombocytopenia,
agranulocytosis and phlebitis®  Another
common side effect is vancomycin flushing
syndrome (VFS), a hypersensitivity reaction,
also known as “red man syndrome”. It is an
infusion reaction due to rapid infusion rather
than a true allergic reaction. Unlike allergic
reactions, it can occur with the first dose. It
is characterized by flushing, erythema and
itching, especially on the face and neck. Dyspnea
and hypotension may also occur.”’® VES is
rarely life-threatening.!” In animal studies,
vancomycin was shown to directly activate
mast cells, resulting in the release of vasoactive
mediators such as histamine.” Renz et al.”
found that when they administered 1000 mg of
vancomycin over 10 minutes to 10 presurgical
patients, all patients developed VFS, 7 had
serious skin reactions and 5 had hypotension.
VES associated with vancomycin use has long
been recognized as an adverse drug reaction.

1%t day 7% day 15" day
Hemoglobin (g/dL) 17.1 20 18.8
Hematocrit (%) 50.3 59 54
Leukocytes (/mm?) 29560 9960 12860
Thrombocyte (/mm?) 82.000 38.000 191.000
C-reactive protein (mg/L) 6 10 22
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However, few systematic investigations have
been conducted on pediatric subjects to date.
One previous retrospective study evaluated
VES in 650 children who had been exposed to
vancomycin, and found a low rate (1.6%) of VES,
which limited their ability to determine risk
factors."* Deo et al.” have recently published
a review where they report a total of 11 cases
of VES in the last 8 years, four of which were
children. Only a small number of case reports
of VES have been published. One is a report of
an infant born at the 32nd week of gestation
and had VFS due to vancomycin started for
femoral osteomyelitis, one was a newborn
who had stridor and VES after perioperative
administration of vancomycin and one was
a newborn who had severe hypotension and
respiratory distress in addition to VFS while on
high-dose vancomycin.'* In our case, the dosing
interval of vancomycin infusion was adjusted
according to the gestational age, and it was
administered at a dose of 10 mg/kg, diluted to
5 mg/ml concentration, and given as a one hour
intravenous infusion. Flushing on the face and
neck, which is typical in VFS, was not detected
in our case. The main finding in our patient was
severe hypotension, tachycardia and respiratory
distress. Therefore, VES was not considered.

Anaphylaxis is a sudden and potentially fatal
condition that occurs as a result of exposure
to an allergen without any prior symptoms.
Therefore, prompt diagnosis and treatment are
very important. The prevalence of anaphylaxis
in infants remains unknown. One study
reported an annual incidence of 0.5/100,000."
Anaphylaxis is very rare in newborns due
to their immature immunity.> There are few
case reports about neonatal anaphylaxis in
the literature. Kendigelen et al.’® detected
tachypnea, tachycardia, and mild angioedema
that developed suddenly during amikacin
infusion on the 3rd postnatal day in a premature
infant born at 33 weeks of gestational age, and
they found that the infant improved rapidly
upon the cessation of the amikacin infusion
and adrenaline administration. The clinical
findings recurred after one hour. The authors
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suggested that sodium metabisulphite that
is present in the amikacin solution was what
caused the anaphylaxis. Koklu et al.’” reported
three newborns who had anaphylaxis due
to intramuscular vitamin K, intravenous
levatiracetam and fluconazole, respectively.

Neonatal anaphylaxis due to vancomycin
has not been reported as yet. Patients with
anaphylactic reactions due to vancomycin
usually have a history of multiple previous
exposures. Anaphylaxis is predominantly a
clinical diagnosis and involves the skin (itching,

urticaria, facial erythema, angioedema),
gastrointestinal tract (abdominal pain, vomiting,
diarrhea), upper and lower respiratory

system (rhinitis, hoarseness, laryngeal edema,
stridor, dyspnea, cough, wheezing) and the
cardiovascular system (dizziness, hypotension,
syncope, shock).?? Although skin symptoms
are predominant in adults in anaphylaxis,
the primary presentation in children may be
respiratory in some cases.” In our case, sudden
onset of severe hypotension, tachycardia,
stridor and low saturation were detected on
day 7 of vancomycin infusion. The findings in
neonatal anaphylaxis reported in the literature
are cyanosis, tachycardia, hypotension, multiple
organ failure with coagulopathy, edema of
the eyelids and epiglottis, reduced peripheral
perfusion, poor sensorium, flaccidity, apnea,
bradypnea and bradycardia, erythematous
rashes, wurticaria, hypotension and shock.
Obviously, neonatal symptoms can easily be
confused with sepsis. However, in anaphylaxis,
rapid diagnosis and correct treatment are life-
saving. In the cases reported in the literature,
except for the case who developed anaphylaxis
due to cow’s milk-based formula, all of these
findings were considered to be anaphylaxis, and
rapid recovery was observed with adrenaline,
steroids, respiratory and circulatory support.

The fact that our patient deteriorated extremely
precipitously prompted us to consider
anaphylaxis. Due to the poor general condition
of the patient and the open vascular access,
adrenaline was administered intravenously.
Fortunately, the patient improved rapidly upon
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the cessation of vancomycin and administration
of adrenaline and corticosteroids.

The main effector cells of systemic anaphylaxis
are mast cells and basophils. During an
anaphylaxis episode, mast cells release
mediators such as tryptase, histamine and
platelet activating factor. Measurement of
histamine levels and tryptase levels can be used
in the diagnosis of anaphylaxis. Blood samples
should be drawn after 30-120 min of symptom
onset.” In a recent study examining tryptase
levels in children presenting with anaphylaxis,
tryptase levels were found to be high in only
19.2% of children, and only severe reactions
were associated withlevels of 11.4 micrograms/L
or higher.” Our patient’s tryptase level was 64.6
micrograms/L in the serum sample obtained 30
minutes after the onset of anaphylaxis. Severe
elevation in serum tryptase level supports that
our patient had anaphylaxis due to vancomycin.

In conclusion, anaphylaxis is a clinical
emergency. Early diagnosis and treatment
are lifesaving. It should be kept in mind that
anaphylaxis may occur during vancomycin
infusion which is frequently used in neonatal
intensive care units.
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