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Case Report

Anaphylaxis occurred immediately after prophylactic
antibiotics injection with negative intradermal skin test
during laparoscopic cholecystectomy

Hyung Joo Jeong, Hsi Chiang Kung, Tae Woo Park, Dong Hee Kang, Yu Som Shin, Ju Deok Kim

Department of Anesthesiology and Pain Medicine, College of Medicine, Kosin University, Busan, Korea

Prophylactic antibiotics that are used to prevent post-operative infection can commonly cause anaphylactic
reactions during anesthesia. It is therefore necessary to perform a skin test before antibiotics are administered
in order to diagnose and prevent anaphylactic reactions. However, the results of the antibiotic skin test can
differ according to the drug, dose, and reagent concentration.

We report a case of anaphylactic shock with bronchospasm and cardiovascular collapse immediately following
administration of the prophylactic cefazedone after induction of general anesthesia for laparoscopic

cholecystectomy.
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Anaphylactic reactions caused by medications
during general anesthesia rarely occur, but they
can range from mild vasodilation to life-threat-
ening cardiovascular events.! Prophylactic anti-
biotics used to prevent postoperative infections
are also one of the common agents that cause
anaphylactic reactions during anesthesia.?
Therefore, in order to diagnose and prevent an
anaphylactic reaction, it is necessary to first per-
form an antibiotic skin test (AST) before adminis-
tering antibiotics to a patient. The specificity of
the AST is known to be very high, greater than

90%.%> However, the results of the AST can differ

according to the target drug, volume, and reagent
concentration.”

We report a case of anaphylactic shock accom-
panied by cardiovascular collapse and broncho-
spasm immediately after administration of cefaze-
done, to which a negative preliminary AST was
obtained, after induction of general anesthesia for

laparoscopic cholecystectomy.

CASE

A 20-year-old female (height 161 cm, weight
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55 kg) with acute cholecystitis was scheduled for
laparoscopic cholecystectomy. She had a prior his-
tory of hemorrhoidectomy under spinal anesthesia
without incident two years prior. There were no
specific abnormalities on the preoperative phys-
ical examination, including allergy history, elec-
trocardiogram, chest radiograph, and blood test.

After entering the operating room, the patient
underwent electrocardiography, pulse oximetry,
noninvasive blood pressure cuff, and bispectral
index (BIS). Vital signs of the patient before in-
duction of anesthesia were measured as follows:
blood pressure (BP) 125/76 mmHg, heart rate (HR)
83 beats/min, and oxygen saturation measured by
pulse oximetry 99%. After preoxygenation with
100% oxygen, propofol 80 mg, midazolam 3 mg,
and continuous remifentanil infusion (0.2 pg/kg/h)
were used to induce anesthesia. Rocuronium 40
mg was given for muscle relaxation, and intubation
was performed 90 seconds later. After intubation,
vital signs were measured as BP 125/60 mmHg,
HR 85 beats/min, oxygen saturation 100%, end
tidal CO, (ETCOp 31 mmHg, 13/11 mmHg
(peak/plateau) airway pressure, and BIS 55. The
fraction of inspired oxygen (FiO,) was set at 0.5,
and volume-controlled ventilation was initiated
with a tidal volume (TV) of 7 ml/kg and a respiratory
rate of 12 breaths/min. Anesthesia was maintained
using sevoflurane 1.2 vol% and continuous re-
mifentanil infusion.

After allowing the surgeon to prepare for surgery,
the anesthesiologist moved the patient's head

slightly to the right for management of the endo-
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tracheal tube. After confirming that the intra-
dermal test performed on the ward 1 hour before
entering the operating room was negative, an anes-
thesia nurse intravenously administered a mixture
of 2 g of refosporen (cefazedone sodium) in 10
ml of normal saline over 20 seconds. After admin-
istration, the anesthesiologist confirmed that the
HR increased sharply from 85 to 140 beats/min.
It was assumed that the HR increased due to the
patient's head stimulation. Esmolol 10 mg was ad-
ministered with no response. Then, BP was meas-
ured at 60/30 mmHg, and ETCO, was confirmed
to be 15 mmHg. Phenylephrine (100 xg) was ad-
ministered twice, but the HR further increased to
155 beats/min, and the BP was measured at 55/28
mmHg (Fig. 1). As the peak airway pressure in-
creased to 53 cmH;O, mechanical ventilation failed
to transmit. Therefore, manual ventilation was at-
tempted using manual ventilation mode: however,
signs of adequate ventilation were still absent. The
patient's oxygen saturation began to decrease rap-
idly to below 80%.

Five minutes after the decrease in BP, an anaphy-
lactic reaction was considered, and epinephrine
200 pg, peniramin 4 mg, and dexamethasone 5
mg were administered intravenously. After admin-
istration of epinephrine, BP increased to 80/50
mmHg, and HR decreased to 125 beats/min.
Simultaneously, norepinephrine was continuously
administered at 0.05 ug/kg/h, after which epi-
nephrine 200 pg was administered once more. In
order to monitor BP continuously, a 22G catheter

was inserted into the left radial artery. The oxygen
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Fig. 1. Graph of vital signs after induction of anesthesia. After refosporen (cefazedone sodium)

administration, a sudden increase in heart rate, decrease in blood pressure, and desaturation were
observed. After aggressive treatment with 2 administrations of epinephrine 0.2 mg, the patient’s

hemodynamics stabilized to some extent, and the operation could be completed.

saturation, which was 100% immediately after in-
duction of anesthesia, decreased to 40% after
anaphylaxis. Fifteen minutes after the decrease
in BP, the patient's BP increased to 175/105 mmHg,
and HR increased to 160 beats/min. As peak airway
pressure decreased to 20 cm H,O, manual ven-
tilation became possible, and ETCO, was measured
at 42 mmHg with a gradual rise in oxygen saturation
from 40%. The patient was converted to vol-
ume-controlled ventilation with a TV of 6 ml/kg.
Salbutamol was sprayed twice through the endo-

tracheal tube. Thirty minutes after the initial de-

crease in BP, it was measured at 80/45 mmHg,
and the HR was 113 beats/min. We started a con-
tinuous epinephrine infusion at 0.03 pg/kg/h. The
arterial blood gas values included a pH of 7.27,
an arterial carbon dioxide partial pressure of 48
mmHg, and an arterial oxygen partial pressure
of 373 mmHg with a FiO, of 1.0. BP was maintained
at 120-140/58-75 mmHg, and HR was maintained
at 100-120 beats/min for 10 minutes. We decided
to proceed with the laparoscopic cholecystectomy
as planned. Norepinephrine infusion was termi-

nated after restarting the operation, and epi-
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nephrine was continued until the end of the
surgery. The laparoscopic cholecystectomy was
completed in 45 minutes. Sugammadex 200 mg
was intravenously injected to restore muscle relax-
ation, and extubation was performed in the operat-
ing room. After 30 minutes in the post anesthesia
care unit, she was transferred to the intensive care
unit. She was discharged without complication af-
ter 3 days. After 4 weeks, a skin test was performed
in the outpatient allergy clinic, and a positive re-
action to refosporen (cefazedone sodium) was
confirmed. The response to other anesthetic
agents including muscle relaxants was negative.
Additional skin prick tests also showed positive
skin reactions to house dust mites. The patient
received preventive education and avoidance
training for refosporen (cefazedone sodium) and

house dust mites.

DISCUSSION

This was a case of anaphylaxis with unexpected
cardiovascular collapse and bronchospasm after
administration of an antibiotic with an initially
negative intradermal test, after induction of gen-
eral anesthesia.

Administration of prophylactic antibiotics is
recommended immediately before or 1 hour before
surgical incision to reduce the risk of postoperative
infection and can be administered by the anes-
thesiologist in the operating room.” B-lactam anti-

biotics, including cephalosporins, can produce a
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specific immune response due to their structure.®
Therefore, AST is performed before administration
to prevent a hypersensitivity reaction. AST is a
skin prick test or an intradermal test depending
on its method.* The skin prick test was performed
using a non-irritant antibiotic diluted to 1/100,
a positive control (histamine, 1 mg / ml), and a
negative control (normal saline). The skin was
slightly raised with a needle to allow the test sol-
ution to penetrate into the epidermis on the medial
side of the forearm, and then the reaction to the
solution was examined. The intradermal skin test
involves subcutaneously injecting the antibiotic
solutions or standard controls using a 1 ml syringe
to form a 3 mm wheal. After 15-20 minutes, the
inspector performs an evaluation by comparing
the reaction to the positive and negative controls.
Both tests are regarded as positive if swelling great-
er than 3 mm or larger than the positive control
is accompanied by erythema. While it is very im-
portant to accurately perform ASTSs, a domestic
questionnaire study showed that, in many cases,
only the intradermal test is performed due to time
limitation, and that positive and negative control
tests were not performed. In addition, there were
reports that the criteria for positive and negative
results differed according to hospital and
practitioner.7 In the previous case of a patient
who had an anaphylactic reaction 30 minutes after
antibiotic administration with a negative response
to the intradermal test, it is possible that the exact
concentration of reagent was not used in the AST.®

In this case report, only the intradermal test was



performed on the patient, and the positive and
negative controls were not performed. This case
shows that performing a preliminary AST for anti-
biotic prophylaxis and accurately interpreting
positive and negative results can help the anes-
thesiologist predict adverse drug reactions.

Another important point in the use of antibiotics
is that they can cause hypersensitivity reactions,
even if judged negative on skin prick tests.” There
have not been active studies on the use of appro-
priate skin test reagents for cephalosporin anti-
biotics and their usefulness in comparison with
penicillin.’ In one study, the specificity of skin
tests for A-lactam antibiotics ranged from 97 to
99%, while the sensitivity was about 50%.!' In addi-
tion, in a domestic study using cephalosporin, 1413
patients showed negative response to the AST, but
only 32 (2.26%) patients showed slight skin sensiti-
zation due to IgE-mediated hypersensitivity. This
suggests that hypersensitivity reactions can occur
even after negative results are reported in the AST,
especially when considering that the prevalence
of skin hypersensitivity to cephalosporins is 1-3%.”
Even if the antibiotic is negative on the AST, hyper-
sensitivity reactions can occur. Therefore, the an-
esthesiologist should pay close attention to the
patient's hemodynamics after administration of
these drugs.

The initial diagnosis of anaphylaxis during anes-
thesia should be assessed by noting the severity
and pattern of symptoms in relation to the timing
of administration of the suspected drug.'” Early

biologic investigations, including serum tryptase
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and histamine levels, are useful for diagnosis and
are recommended for early differential diagnosis
of anesthetic hypersensitivity reactions from other

reaction.”

causes of perioperative adverse
However, as in the present case, rapid and active
resuscitation is essential if cardiovascular collapse
and bronchospasm occur immediately after in-
duction of anesthesia.! In particular, the more rap-
idly an anaphylactic reaction occurs after exposure
to the antigen, the more severe the clinical mani-
festations will be. Additionally, the early onset of
skin reactions might not appear in rapidly pro-
gressing anaphylaxis. In the present case, anaphy-
lactic reactions involving cardiovascular collapse
within 5 minutes of antibiotic administration and
skin reactions, like urticaria, were not obvious.
Epinephrine is crucial in the treatment of anaphy-
laxis and should be administered promptly when
symptoms such as cardiopulmonary collapse are
present. Epinephrine 100-200 ug should be used
at intervals of 1-2 minutes according to the severity
of symptoms, and continuous infusion should be
considered. If epinephrine is used late, the prog-
nosis can be negatively affected. In this case, BP
could be maintained after twice administrations
of 200 pg of epinephrine. If bronchospasm is visi-
ble, an inhaled 8-2 agonist should be used, and
intravenous injection should be considered when
symptoms continue. However, epinephrine should
be used first if bronchospasm and cardiovascular
abnormalities coexist, as in this case, because the
B-2 effect of

epinephrine can alleviate

bronchoconstriction. In this case, ventilation was
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reestablished with a decrease in peak airway pres-
sure after epinephrine administration, which oc-
curred prior to administration of salbutamol.

The early diagnosis of anaphylaxis is not easy
because a decrease in BP and an increase in HR
occur frequently during induction of anesthesia
due to stimulation from intubation and drug used.
In addition, when there is severe bronchospasm
before and after intubation and no ventilation can
be delivered, a careful differential diagnosis is nec-
essary, including esophageal intubation or clog-
ging of the tube due to foreign bodies.' In this
case, an anesthesiologist who entered the oper-
ation room 5 minutes after the occurrence of the
event posited esophageal intubation and consid-
ered extubation because of the high airway pres-
sure and no active ventilation. In fact, it was re-
ported that a patient with bronchospasm was
re-intubated  after suspected esophageal
intubation.”” In severe anaphylactic reactions,
bronchospasm should be considered, as it is a com-
mon symptom occurring in 40% of cases.® In such
cases, extubation can be accompanied by a risk
of hypoxia, which should be carefully differ-
entiated from other problems through accurate
physical exam, initial carbon dioxide partial pres-
sure, and tube placement.

In conclusion, even if a medical team has an
anesthetic plan based on a negative AST result,
they should always pay attention to the patient's
vital signs and allergic reactions when administer-

ing antibiotics.
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