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a  b  s  t  r  a  c  t

Cefuroxime  is  a  broad  spectrum  antibacterial  agent  administered  in  cases  of  perioperative  prophylaxis.
Kounis  syndrome  is defined  as  the  concurrence  of anaphylactic  events  with  acute  coronary  syndromes.
Limited  data  is  available  for cefuroxime-associated  Kounis  syndrome  in perioperative  prophylaxis.  We
report the  case  of  a 37-year-old  woman  undergoing  bilateral  sweat  gland  resection  who  presented  with
Kounis  syndrome  following  cefuroxime  infusion  for  perioperative  prophylaxis.  The  patient  had  severe
symptoms  and  unique  manifestations  that  never  been  reported  before:  pink  frothy  sputum  indicating
heart  failure,  due  to  severe  systolic  dysfunction  requiring  invasive  ventilation  and  intra-aortic  balloon
erioperative prophylaxis counter-pulsation.  Cefuroxime-associated  Kounis  syndrome  has  several  unique  and  life-threatening
peculiarities  which  broaden  our  understanding  of clinical  and  laboratory  characteristics.  It is  impor-
tant  for  physicians  to be  aware  of  possible  cardiovascular  complications  in  perioperative  cefuroxime
prophylaxis.

© 2018  The  Authors.  Published  by Elsevier  Limited  on  behalf  of King  Saud  Bin Abdulaziz  University
for  Health  Sciences.  This  is  an  open  access  article  under  the  CC  BY-NC-ND  license  (http://
ackground

Perioperative antibiotic prevention is important because sur-
ical site infections are associated with an adverse prognosis.
ccording to the national drug policy in China, cefuroxime is recom-
ended for antibiotic prophylaxis in operations with type I incision

1].
Kounis syndrome is defined as the concurrence of acute coro-

ary syndromes with conditions associated with mast cell and
latelet activation. It also involves interrelated and interacting

nflammatory cells, such as macrophages and T-lymphocytes, in
he setting of anaphylactic events such as pruritus, dyspnea, and
omiting [2]. The coronary arteries and the heart seem to be the
rimary target of anaphylaxis manifesting as Kounis syndrome [3].
arious factors have been found to trigger Kounis syndrome, such
s drugs, food items or environmental factors [2].

To our knowledge, only a limited amount of data has been pub-
Please cite this article in press as: Gao J, et al. Cefuroxime-associa
prophylaxis. J Infect Public Health (2018), https://doi.org/10.1016/j.jip

ished with regard to cefuroxime-associated Kounis syndrome in
erioperative antibiotic prophylaxis. This report represents the first
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reported case of Kounis syndrome with systemic and rare manifes-
tations associated with perioperative cefuroxime prophylaxis.

Case presentation

The patient was  a 37-year-old woman admitted into our hos-
pital for elective bilateral resection of the axillary sweat glands in
order to treat bromhidrosis. Upon admission, the patient (height:
160 cm,  weight: 56 kg) did not report any drug allergies, hyper-
tension, diabetes mellitus, or dyslipidaemia. She had no history of
cefuroxime infusion and did not mention a (family) history of coro-
nary artery disease. She was a non-smoker. Vital signs were normal
and her electrocardiogram (ECG) and physical examination were
unremarkable.

On operation day (Day 1), she was administered cefuroxime
(1500 mg)  intravenously for perioperative prophylaxis. Twenty
minutes later, she received lidocaine (200 mg)  subcutaneously for
local anaesthesia; 10 min  later, an incision was made in her skin.
Approximately 75 min  after beginning the cefuroxime infusion, the
patient developed nausea and vomiting, became pale, and expe-
rienced vertigo and headache. Blood pressure and heart rate fell
to 60/40 mmHg and 40/min, respectively. The patient was given
ted Kounis syndrome with unique peculiarity in perioperative
h.2018.02.009

nasal oxygen, epinephrine (1 mg)  and dexamethasone (5 mg) intra-
venously for anaphylactic shock. Thirty minutes later, the patient
developed an erythematous rash and itching on both arms, prompt-
ing the administration of 25 mg  of promethazine by intramuscular
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Fig. 1. Electrocardiogram of a 37-year-old woman with perioperative Kounis syndrome showing ST-segment depression in leads V5, V6 on day 1 (A) and ventricular
tachycardia, ST-segment depression in leads I, V2, V3 on day 3 (B).

Table 1
Laboratory results relative to the patient’s perioperative cefuroxime prophylaxis.

Subjects D1 D2 D3 D4 D5 D6 D7 D11 D31

cTnI (ng/mL) 6.00 10.90 5.26 2.98 1.51 0.96 0.52 0.17 0.01
CK-MB (U/L) 52.84 74.02 89.52 24.18 16.38 16.96 22.96 17.17 4.09
LDH  (U/L) 208.0 228.0 1046.4 1043.9 695.0 540.3 541.8 286.5 127.0
Myo  (ng/mL) 257.0 214.4 97.7 239.9 183.1 252.2 251.2 303.4 NA
AST  (U/L) 78.3 104 169.1 82 37.3 39.8 74.8 72.3 16.2
ALT  (U/L) NA 23 26 22 21 27 56 119 10
TBIL  (�mol/L) NA 22.0 42.5 21.4 17.2 19.1 24.3 14.5 17.4
DBIL  (�mol/L) NA 9.3 17.7 10.0 8.3 9.1 11.2 7.5 8.5
BUN  (mmol/L) NA 7.4 4.8 7.6 10.2 8.9 7.9 9.0 2.5
Cr  (�mol/L) NA 125.0 66.0 56.0 61.0 52.0 48.0 45.0 46.0
Lac  (mmol/L) 4.1 5.2 1.8 1.2 0.9 0.7 0.9 0.6 NA
Eosin  (10E9/L) 0 0 0 0 0 0 0 0.04 NA

N 6.0 U/
A ansam
0 ol/L;

i
m
s
t

ormal ranges: cTnI (Troponin I) 0–0.08 ng/mL; CK-MB (Creatine kinase-MB) 0–1
ST  (Glutamic oxalacetic transaminase) 14.0–59.0 U/L; ALT (Glutamate pyruvate tr
–10.2 �mol/L; BUN (Urea nitrogen) 2.5–7.5 mmol/L; Cr (Creatinine) 44.2–104.0 �m
Please cite this article in press as: Gao J, et al. Cefuroxime-associa
prophylaxis. J Infect Public Health (2018), https://doi.org/10.1016/j.jip

njection. The patient expectorated pink frothy sputum and pul-
onary moist rales were heard, particularly in the left lung. We

uspected left heart failure and pulmonary oedema; the patient was
ransferred to the intensive care unit. We  administrated dopamine,
L; LDH (Lactic dehydrogenase) 100.0–225.0 U/L; Myo  (Myoglobin) 0–61.5 ng/mL;
inase) 5.0–40.0 U/L; TBIL (Total bilirubin) 5.0–22.0 �mol/L; DBIL (Direct bilirubin)

 Lac (Lactate) 0.5–2.2 mmol/L; Eosin (Eosinophil) 0.05–0.5 10E9/L.
ted Kounis syndrome with unique peculiarity in perioperative
h.2018.02.009

norepinephrine, furosemide, deslanoside and dexamethasone and
the patient was stabilized. However, 13 h after intravenous cefurox-
ime, the heart rate increased after positive inotropes; ECG showed
non-specific ST-segment depression in leads V5 and V6 compati-

https://doi.org/10.1016/j.jiph.2018.02.009
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Table  2
Previous reports of cefuroxime induced Kounis syndrome [4–7].

Case 1 [4] Case 2 [5] Case 3 [6] Case 4 [7]

Age (year) 70 40 61 90
Sex  Female Male Female Male
Reason for admission Gynaecological operation NA NA Urinary tract infection
Administration route Intravenous infusion Oral Oral Intramuscular injection
History of allergy No No NA NA
Dose  (mg) 750 500 250 750
Latent period (min) 1 5 10 10
Length of stay (day) 4 4 7 5
Past  medical history Increased cholesterol levels No Mild asthma No
Symptoms Retrosternal pain,

erythematous rash, periorbital
oedema, itching, vomiting, pale

Chest pain Chest pain, nausea, vomiting,
vertigo, erythema, dyspnea,
anaphylactic shock

Thoracic pain, pruritic skin rash

Cardiac  biomarker Normal Normal cTnI 0.06 ng/mL, CK-MB 59 U/L cTnI 4–22 ng/mL, CK-MB
42–85 U/L

ECG  ST-segment elevation in leads
II, III, aVF with depression in
leads I, aVL, V2

ST-segment elevation in leads
D2, D3, aVF

ST-segment elevation in leads
II, III, aVF with depression in
leads I, aVL, V1–V3

ST-segment elevation in leads
II, III, aVF, V4–V6

CAG  Normal Plaques in the circumflex and
right coronary artery

Plaques without significant
stenosis

Plaques in the left anterior
descending and circumflex
artery
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TTE  NA Normal wall motio

A: not available; ECG: electrocardiogram; CAG: coronary angiogram; TTE: transth

le with myocardial ischemia (Fig. 1A). Laboratory analysis showed
levation of cardiac biomarkers with troponin I (cTnI) at 6.00 ng/mL
nd creatine kinase-MB (CK-MB) at 52.84 U/L (Table 1).

On day 2, the patient’s arterial oxygen saturation suddenly
ropped to 81%; with a non-invasive ventilator, arterial oxygen
aturation was  90%. One hour later, pink frothy sputum was  expec-
orated again. A chest radiograph indicated pulmonary oedema. The
rterial oxygen saturation and blood pressure were kept at 83%
nd 110/60 mmHg, respectively. Then, furosemide, deslanoside,
nd methylprednisolone were administered. The patient’s arte-
ial oxygen saturation was maintained between 90%–92% over the
ollowing 4 h. Suddenly, the patient developed dyspnoea with a
espiratory rate of 47/min. Invasive ventilator-assisted ventilation
as applied. One hour later, respiratory rate fell to 15/min; arterial

xygen saturation was 98%. Transthoracic echocardiography (TTE)
evealed left ventricular inferior wall hypokinesia, with an ejection
raction (EF) of 26% (range: 50%–70%). cTnI and CK-MB were signif-
cantly elevated to 10.90 ng/mL and 74.02 U/L (Table 1). Intra-aortic
alloon counter-pulsation support was provided to improve heart
unction.

On day 3, an episode of ventricular tachycardia occurred (Fig. 1B)
hich was returned to sinus rhythm after administration of intra-

enous amiodarone. TTE revealed left ventricular inferior wall
ypokinesia with an EF of 31%. cTnI and CK-MB were 5.26 ng/mL
nd 89.52 U/L, respectively.

On day 4, blood pressure was maintained at 102/65 mmHg;
ntra-aortic balloon counter-pulsation support was discontinued.
n day 9, ventilator support was discontinued. We  suspected acute
oronary syndrome and performed coronary angiography, which
evealed atheroma-free coronary arteries.

The patient’s recovery was uneventful; she was discharged on
er 11th day at the hospital. And one month later, the patient’s
TnI and CK-MB levels were within normal limits. Furthermore,
oth ECG and TTE had remained normal.

iscussion and conclusion

Administration of cefuroxime was the only factor that may  have
Please cite this article in press as: Gao J, et al. Cefuroxime-associa
prophylaxis. J Infect Public Health (2018), https://doi.org/10.1016/j.jip

nduced rapid development of allergic events in this patient. A
ubMed search of “cefuroxime AND Kounis” yielded four previous
eports of Kounis syndromes associated with cefuroxime (Table 2)
4–7]. This report represents the first case of Kounis syndrome
Minimal inferior wall
hypokinesia

Inferior wall hypokinesia

 echocardiography.

induced by cefuroxime with severe symptoms and unique manifes-
tations which were never been reported before: pink frothy sputum
indicating heart failure, due to severe systolic dysfunction requiring
invasive ventilation and intra-aortic balloon counter-pulsation. The
patient was accordant with type I variant of Kounis syndrome, with
normal coronary arteries and inflammatory mediators induced
coronary artery spasm progressing to acute myocardial infarction
with raised cardiac enzymes and troponins [2]. Our  experience with
this patient significantly broadens our understanding of the clini-
cal and laboratory characteristics of cefuroxime-associated Kounis
syndrome.

The relationship between cefuroxime administration and Kou-
nis syndrome was assessed by the Naranjo Adverse Drug Reaction
Probability Scale score [8]; it was categorized as probable. The
patient had received cefuroxime, lidocaine, epinephrine and
dexamethasone from allergy start to culmination with skin mani-
festations. All these substances have been incriminated as inducing
allergic reactions [9–12]. The initiation of allergic inflammation
takes place when allergens cross-bridge IgE antibodies on the mast
or basophil cell surface and IgE antibodies with different specifici-
ties can have additive effects. So they can join forces and trigger the
cells to release their mediators, inducing easier and quicker an aller-
gic reaction. This can happen when the patient is simultaneously
exposed to the hypersensitive antigens [13].

Kounis syndrome patients are not rare, especially in allergic
patients [14]. Being aware of cardiovascular involvements in peri-
operative cefuroxime prophylaxis and closely monitoring cardiac
biomarkers, such as cTnI [15], can help manage Kounis syndrome
patients and result in a favourable prognosis.
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[6] Ilhan E, Güvenç TS, Poyraz E, Ayhan E, Soylu O. Kounis syndrome secondary to
cefuroxime axetil use in an asthmatic patient. Int J Cardiol 2009;137(3):e67–9.

[7] Biteker M,  Duran NE, Biteker FS, Gündüz S, Gökdeniz T, Kaya H, et al. Kounis
syndrome secondary to cefuroxime axetil use in an octogenarian. J Am Geriatr
Soc 2008;56(9):1757–8.

[

[

 PRESS
ublic Health xxx (2018) xxx–xxx

[8] Naranjo CA, Busto U, Sellers EM,  Sandor P, Ruiz I, Roberts EA, et al. A method
for  estimating the probability of adverse drug reactions. Clin Pharmacol Ther
1981;30(2):239–45.

[9] Del Villar-Guerra P, Moreno Vicente-Arche B, Castrillo Bustamante S, Santana
Rodríguez C. Anaphylactic reaction due to cefuroxime axetil: a rare cause of
anaphylaxis. Int J Immunopathol Pharmacol 2016;29(4):731–3.

10] Hickey JR, Cook SD, Gutteridge G, Sansom JE. Delayed hypersensitivity follow-
ing  intravenous lidocaine. Contact Dermatitis 2006;54(4):215–6.

11] Shaver KJ, Adams C, Weiss SJ. Acute myocardial infarction after administration
of low-dose intravenous epinephrine for anaphylaxis. CJEM 2006;8(4):289–94.

12] Figueredo E, Cuesta-Herranz JI, De Las Heras M,  Lluch-Bernal M, Umpierrez A,
Sastre J. Anaphylaxis to dexamethasone. Allergy 1997;52(8):877.

13] Kounis NG, Mazarakis A, Almpanis G, Gkouias K, Kounis GN, Tsigkas G. The more
allergens an atopic patient is exposed to, the easier and quicker anaphylactic
shock and Kounis syndrome appear: clinical and therapeutic paradoxes. J Nat
Sci  Biol Med  2014;5(2):240–4.

14] Cha YS, Kim H, Bang MH,  Kim OH, Kim HI, Cha K, et al. Evaluation of myocardial
ted Kounis syndrome with unique peculiarity in perioperative
h.2018.02.009

injury through serum troponin I and echocardiography in anaphylaxis. Am J
Emerg Med  2016;34(2):140–4.

15] Lippi G, Buonocore R, Schirosa F, Cervellin G. Cardiac troponin I is increased in
patients admitted to the emergency department with severe allergic reactions.
a  case-control study. Int J Cardiol 2015;194:68–9.

https://doi.org/10.1016/j.jiph.2018.02.009
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0005
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0010
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0015
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0020
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0025
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0030
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0035
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0040
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0045
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0050
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0055
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0060
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0065
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0070
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075
http://refhub.elsevier.com/S1876-0341(18)30034-0/sbref0075

	Cefuroxime-associated Kounis syndrome with unique peculiarity in perioperative prophylaxis
	Background
	Case presentation
	Discussion and conclusion
	Funding
	Competing interests
	Ethics approval
	References


