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Anaphylactoid reac- 
tions to vancomycin 
during anaesthesia: 
two clinical 
reports 

Vancomycin is becoming increasingly used for pro- 
phylaxis, and treatment against resistant forms of penicil- 
tinase-producing staphylococci. This" drug, and the 
aminoglycosides as a group, have serious side-effects and 
organ toxicity, and may interact with anaesthetic drugs, 
particularly muscle relaxants. Two cases of anaphylactoid 
reactions to vancomycin are reported. The first patient 
subsequently developed oliguria and marked oedema, 
while the second developed non-cardiogenic pulmonary 
oedema. 
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Vancomycin, and the aminoglycosides as a group, 
have potentially serious side effects and organ 
toxicity, i-3 Vancomycin may cause fever, pain on 
injection or phlebitis, nephrotoxicity or ototoxicity 
and depression of myocardial function. 3'4 Anaphy- 
lactic or anaphylactoid reactions are well docu- 
mented 5'6 and may be life-threatening if occurring 
during anaesthesia or surgery. Two cases are 
reported where cardiovascular collapse occurred 
following infusion of vancomycin. Bronchospasm 
was not a feature of these or a previous report. Both 
patients demonstrated a continuing problem with 
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capillary leakage, for up to 48 hours following 
anaphlyactoid reaction to vancomycin. 

Report of two cases 

Patient one 
A 7 l-year-old woman was scheduled for an aorto- 
bifemoral bypass graft. She had previously under- 
gone a right femoral-politeal bypass and lumbar 
sympathectomy with no documented anaesthetic 
problems. She had no known allergies and no 
previous exposure to vancomycin. 

Preoperative chest x-ray and electrocardiogram 
were normal. There was no evidence of cardiac fail- 
ure. Blood pressure was 150/70 mn-d-lg. Her haemo- 
globin was 142gm'L -~ and serum electrolytes, 
creatinine, urea and albumin were in the normal 
range. 

Diazepam 10 mg was administered orally on the 
morning of surgery, and peripheral venous, central 
venous (CVP) and arterial lines inserted prior to 
induction. Infusions of Ringer's Lactate solution 
and 20 per cent mannitol were commenced. 

The patient was anaesthetized with fentanyl 5 
Izg'kg- ~, thiopentone 75 mg and pancuronium 6 rag, 
intubated and ventilated with oxygen 30 per cent and 
nitrous oxide with enflurane 0.2-0.4 per cent to main- 
tain systolic arterial pressure (SAP) at 140 mmHg. 

Twenty minutes after induction, and prior to aortic 
clamping, vancomycin 500 mg in 100 ml five per 
cent dextrose was commenced to run over 20 minutes. 
After six minutes the patient developed intense 
truncal and facial erythema, which progressed to 
maximal intensity over one minute. SAP fell to 40 
mmHg. The vancomycin was immediately stopped 
(after approximately 150 mg had been infused). 
There was no bronchospasm. Ventilation with 100 
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per cent oxygen was commenced, the patient was 
placed head down and infusion of SPPS (Stabilized 
Plasma Protein Solution, equivalent to five per 
cent albumin) commenced. The patient received 
metaraminol 7.5 mg IV in increments and 100rag 
hydrocortisone IV. The SAP rapidly rose to 100 
mmHg and then slowly to 130 mmHg over the next 
ten minutes. Her CVP remained constant at I0 cm 
H20 despite the rapid infusion of 1000ml SPPS. 
The completion of the anaesthetic and operation 
was uneventful. 

Large volumes of colloid (1500 ml) and crystal- 
loid (2500ml) were required during the next 16 
hours to maintain CVP at 8 -10cm H20. Urine out- 
put remained at 20-30ml 'hr  -t. She developed 
marked pcri-orbital, sacral and peripheral oedema. 
The serum albumin fell from 42 to 30 gm'L ] and 
total protein from 70 to 55 gm'L -l despite 2500 ml 
of SPPS. Forty-eight hours postoperatively the 
urine output abruptly improved and the oedema 
rapidly resolved. Serum albumin rose to 38 gm .-~ 
She was discharged from the intensive care unit. 
Her further recovery was uneventful. 

Patient  two 

An 80-year-old male presented with a pulsatile 
mass in his left groin. Abdominal ultrasound re- 
vealed an 8 cm aneurysm of the lower abdominal aorta 
extending into both common lilac arteries. He had a 
history of hypertension, treated with propranolol. 
There were no known allergies, no previously docu- 
mented anaesthetic problems, and no previous expo- 
sure to vancomycin. Physical examination was un- 
remarkable, and chest x-ray was normal. However, 
his electrocardiogram showed signs of left ventricu- 
lar hypertrophy. Preoperative haemoglobin was 
106 gm'L -I and haematocrit 34.0 per cent. Serum 
creatinine was mildly elevated at 0.18 mmol.L -I. 
Serum electrolytes, albumin and total protein were 
in the normal range. 

The patient was premedicated with diazepam 10 
mg orally. Peripheral venous, CVP and arterial lines 
were inserted and anaesthesia induced with fentanyl 
8 I.tg'kg - l ,  thiopentone 50 mg and pancuronium 
8 nag. Anaesthesia was maintained with 40 per cent 
oxygen and nitrous oxide and enflurane introduced 
to keep SAP at 150 mmHg. Arterial blood gases 
(ABG) after induction revealed pH 7.43, PCO2 34 
mmHg and PO2 113 mmHg. An infusion of vanco- 
mycin 500rag in 100 ml five per cent dextrose was 

commenced to run over 30 minutes. After approxi- 
mately ten minutes an intense truncal and facial 
erythema developed, SAP fell to 25 mmHg, heart 
rate remained 90/min but electrocardiogram showed 
T-segment depression of 2 mm. The vancomycin 
infusion was stopped (after total dose of 180 mg), 
patient placed head down and ventilated with 100 
per cent oxygen. Ringer's Lactate solution 500 ml, 
SPPS 500 ml and metaraminol 6 mg IV in incre- 
ments over 4 min returned the SAP to 120 mmHg 
and ST-segments to an iso-electric position. CVP 
remained constant at 8cm H20. The erythema 
faded over the next 15min, and the operation 
proceeded. ABG's taken after the aortic clamp was 
released showed pH 7.38, PCO2 33 mmHg and PO2 
119 mmHg (FtO2 0.40). Blood pressure and CVP 
were stable and the patient was transferred to the 
intensive care unit. 

Over the next two hours the patient became 
peripherally vasoconstricted and cyanosed. Blood 
pressure was 140/90 mmHg, CVP remained 8:--10 cm 
H20. A pulmonary artery catheter inserted in the 
intensive care unit showed the puhnonary capillary 
wedge pressure was 14 cm H20. ABG's (F[O2 0.8) 
were pH 7.27, PCO2 58 mmHg and PO2 38 mmHg. 
The chest x-ray showed bilateral alveolar pulmo- 
nary oedema. Serum albumin had fallen from 41 to 34 
gm'L -I, and haemoglobin had risen to 148 gm-L -~ 
with a haematocrit of 43 per cent. The electrocar- 
diogram was unchanged. The acute respiratory 
failure responded to ventilation with PEEP, and 
infusions of both adrenalin and nitroprusside. The 
patient's condition rapidly improved and extubation 
took place two days later. The serum albumin had 
fallen to a low of 32 gm.L -~ on the second post- 
operative day, despite a further 1200 ml of SPPS on 
day one and a further 700ml on day two. This 
patient subsequently had intradermal skin testing 
performed for all drugs used during the course of his 
anaesthetic. He was strongly positive only for 
vancomycin. 

Discussion 
Vancomycin is an aminoglycoside antibiotic, pro- 
duced from a microorganism found in a soil sample 
from the "jungle trails of Borneo. ' 'l There has been 
a recent resurgence in its use against staphylococcal 
infections. It is of particular use where: infection 
is caused by methicillin-resistant or penicillinase- 
producing staphylococci; infections caused by 
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diptheroids; prophylaxis of bacterial endocarditis; 
penicillin allergy; staphylococcal infections in pa- 
tients undergoing renal dialysis; and staphylococcal 
enterocolitis. 2 

Complications from therapy with vancomycin in- 
clude fever, phlebitis, pain at the injection site, macu- 
lar skin rashes, eosinophilia, ototoxicity, nephro- 
toxicity and possible depression of myocardial 
function. 2-4 Anaphylaxis has been reported. 5,6 De- 
pression of myocardial function was reported in a 
retrospective study 4 where 11 of 76 patients had a 
fall in systolic blood pressure of up to 50 per cent 
following rapid infusion of vancomycin. This was 
felt to be a primary depressant action of vancomycin 
on the myocardium. The mechanism was unknown. 
Cohen et al. 3 found that in intact dogs and in 
isolated muscle preparations that vancomycin pro- 
duced a depression of myocardial function as well 
as a mean decrease of 30 per cent in vascular 
resistance. 

Anaphylaxis during anaesthesia, and the diagnosis 
and management have been reported. 7-1~ Anaphy- 
lactoid reactions to vancomycin during anaesthesia 
has also been reported. 6 Both this case and the two 
described here were characterized by life-threatening 
cardiovascular collapse and erythematous rash oc- 
curring soon after the intravenous administration of 
the drug. In none of the cases described was 
bronchospasm a feature. All three cases responded 
rapidly to the cessation of vancomycin, the use of 
head-down positioning and intravenous administra- 
tion of fluids and vasopressor agents. To our know- 
ledge, however, no one has yet documented a 
continuing increase in systemic and pulmonary 
capillary permeability with vancomycin, although 
these problems could be expected following severe 
anaphylactoid reactions. 7-9 

An anaphylactoid reaction is due to a direct effect 
of the drug on mast cells and basophils that stimu- 
late the release of histamine. The manifestations of 
an anaphylactoid reaction are indistinguishable from 
anaphylaxis (type one hypersensitivity) and compli- 
ment activation; however, the histamine release is 
not dependent on prior exposure or presence of 
antibodies to the drug involved. 7,t~ 

The manifestation of an allergic reaction may 
vary widely in different people. The most common 
are skin changes, hypotension and tachycardia. 
Bronchospasm is the most life-threatening feature 
of an allergic reaction, io Treatment must be aimed 

at: (a) correcting hypoxaemia; (b) restoring intra- 
vascular blood volume and perfusion pressure; and 
(c) blocking the further release of chemical mediators 
(histamine, SRS-A, serotonin and complement). 
While most of the features of anaphylaxis may be 
produced by histamine alone, a complex system of 
mediators is involved. The mediators affect target 
organs by producing a fall in cyclic 3,5-AMP. Epi- 
nephrine is believed to increase levels of c-AMP and 
thereby inhibit degranulation and further release of 
histamine. Both our patients responded rapidly to 
colloid infusions and metarminol, therefore epi- 
nephrine was withheld, although in retrospect it 
may have prevented the prob]ems encountered due 
to ongoing increase in capillary permeability. 

In the first case described the permeability changes 
were manifest by periorbital, sacral and peripheral 
oedema, oliguria and hypoalbuminaemia, despite 
the infusion of albumin containing solutions. There 
was spontaneous recovery in 48 hours. The second 
patient demonstrated a fall in serum proteins, 
haemoconcentration and non-cardiogenic pulmo- 
nary oedema, which responded to ventilation with 
PEEP, and use of epinephrine. 

While anaphylactic reactions during anaesthesia 
may occur at any time during the perioperative 
period, most reactions occur during induction. 7 In a 
study of 116 patients Fisher et al. found that 112 
occurred within 3 min of drug administration. All 
the reported cases of reaction to vancomycin oc- 
curred within 30rain, most within 10rain from 
commencement of infusion. 

The use of other drugs in the treatment of 
anaphylactic/anaphylactoid reaction is controver- 
sial. Some authors feel that the administration of H j 
and H2 antagonists may be beneficial both for 
treatment and prophylaxis ~~ and may be com- 
bined with corticosteroids. 

Confirmation of anaphylactoid reaction to a 
specific drug may be possible using intradermal 
skin testing 7's'l~ where a specific drug or drugs 
are injected (0.1 ml of a 1:1000 dilution or less). 
Only one of the two patients was able to be tested, 
and he was strongly positive only for vancomycin. 
Confirmation of anaphylactic reaction is usually 
based on history of previous response or reaction to 
a drug and serial laboratory measurements of IgE 
antibodies and complement proteins C3 and C4 
during the 72 hours after an adverse response, to 

In summary, major reactions can occur to vanco- 
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mycin both as a result o f  rapid infusion of the drug 
producing myocardial depression and peripheral 
vasodilation; and anaphylactoid reactions may oc- 
cur which may take 10-30min  to develop and 
require both immediate resuscitation as well as 
ongoing treatment. 
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R6sum6 
La vancomycin est de plus en plus employFe comme ogem 

propt,ylactique et thFrapeutique contre les formes rFsis- 
tames de staphylocoques produisant la pdnicillinase. 
Cette drogue, ainsi que les aminosides comme groupe, 

prFsente des effets secondaires s(rieux ainsi qtdzme 
toxicit~ organique et peut interagir avec les mFdicaments 
anesthdsiques, plus particu/idrement les rela.rar~ts 
musculaires. DetL~ cas de rdaction anaphylactoMe dt la 
vancomyein sont rapport(s. Le preJnier patient a dd- 
veloppd subsdquemment une oligurie et un oed~me 
marqud alors que le second a dFveloppd un oed?me 
pulmonaire non-cardiogFnique. 


