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Kounis syndrome or allergic
infarction: A relatively unknown
entity夽

treated with thrombolysis; 77% of the patients showed elevated markers of myocardial damage (high-sensitive cardiac
troponin T [normal hs-cTnT 0---14 pg/mL] and creatine phosphokinase [normal CK 26---140 UI/L]), yet the hs-cTnT was
significantly higher (mean 133, range 10---567) than the CK
(mean 96, range 35---859). Only two (2) patients (cases 7 and
9) showed ventricular dysfunction, one of them in the context of the Tako-Tsubo syndrome, but somehow unrelated to
the acute coronary occlusion that was also present in two
(2) cases. In the cases with ventricular dysfunction, such
dysfunction resolved during follow-up. During the average
follow-up of 39.7 ± 28.6 months no deaths were reported or
major cardiovascular events.
Using the Student’s t-test for mean-comparison or the
2 -test for proportion-comparison and yet despite the
limitation due to the number of patients and after checking the adjustment of a normal distribution using the
Kolmogorov---Smirnov’s test, one comparative analysis was
conducted with the anaphylactic reaction without allergic
infarction. There were no statistically significant differences
except for age: the youngest patients were those without KS
and on treatment with adrenaline, that was most commonly
used in the latter (Table 2).
The sudden onset of thoracic pain followed by allergic
symptoms should be suspicious of KS and, in our series, a
considerable number of patients with anaphylactic shock
who were admitted to the ICU showed clinical manifestations compatible with an allergic infarction.
There are three (3) types of KS that appear in our series.
Type I occurs in patients without coronary disease and the
most likely mechanism is vasospastic disorder or microvascular damage.2 In type II there is preexisting atheromatous
disease and erosion, or acute tear of the plaque induced
by the release of mediators of anaphylaxis.1---6 The last one,
type III, is described as somehow related to the thrombosis
of a stent previously implanted.5
As it occurs in our series, the ECG usually shows the STsegment elevation in inferior and anterior leads2,8 and it
is essential not only for its diagnosis, but also to establish
a cause-effect correlation with the possible trigger factor.
Added to the usual lab conclusions of ACS, an immuneallergic study should be conducted here3 including tryptase,
histamine, complement, eosinophils and IgE.2,7,8

Síndrome de Kounis o infarto alérgico: una
entidad desconocida
Dear Editor,
Kounis syndrome (KS) or allergic infarction was first
described back in 1991 as the simultaneous appearance of
an acute coronary syndrome (ACS) and an anaphylactic allergic reaction. Its incidence is still unknown, since most data
come from small series of cases.1---10 When it comes to its
etiology, multiple trigger factors have been described such
as drugs or food.3
We conducted one retrospective study including all
patients admitted to our hospital Intensive Care Unit (including both the Polyvalent Intensive Care Unit and the Coronary
Unit) due to anaphylactic reactions from 2007 through 2015
(a total of 11,780 admissions). This study was approved by
our center research ethics committee. The goal was to know
the incidence, characteristics, management and progression
of the KS.
Twenty (20) patients were included, of which nine (9)
(45%) suffered allergic infarctions (Table 1), which amounts
to an incidence rate of six (6) cases for every 1000
admissions-year. The average age was 63 years old (range
59---77); 66.7% of the cases showed some cardiovascular risk
factor, although only one (1) patient had a prior history of
ACS. All cases showed ST-segment elevation: the inferior
territory was the most commonly damaged territory followed by the anterior territory or by simultaneous damage
to both territories. None of the patients of our series was
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Characteristics of patients with Kounis syndrome.
Case#1

Case#2

Case#3

Age
Sex
AHT
DM
Dyslipidemia
Tobacco use
Noxa

63
Female
Yes
No
No
No
Unknown

59
Male
No
No
No
Yes
Paracetamol

58
Female
No
No
No
No
Anesthesiaa

ST-elevation
hs-cTnT peak (pg/mL)
CK peak (IU/L)
LVEFb in %
Segmental alterations

Inferior
12
35
65
No

Anterior
489
298
62
Distal lateral
and apical

Coronariography

Normal

Distal ADA
occlusion

Antiplatelet therapy

ASA and
clopidogrel
No
No
No
Yes
Yes
No
No

Nitroglycerine
Vasoactive support
Adrenaline
Corticoids
Anti-H1
IMV
Death or MACE

Case#4

Case#5

Case#6

Case#7

Case#8

Case#9

77
Male
Yes
No
Yes
Yes
Amoxicillin
-clavulanic
acid
Inferior + anterior Inferior
10
39
42
96
58
75
No
Inferior and
distal
inferiorlateral
Normal
Normal

64
Male
No
No
Yes
Yes
Anesthesiaa

73
Female
No
No
Yes
Yes
Sonovue

73
Female
Yes
Yes
Yes
No
Metamizol

59
Female
No
No
No
No
Anesthesiaa

59
Male
Yes
No
Yes
No
Amoxicillin

Inferior
133
155
68
No

Anterior
567
205
45
Apex

Inferior
79
60
70
No

Inferior + anterior
327
859
30
Generalized

Normal

Not
performed

Normal

ASA and
clopidogrel

ASA and
clopidogrel

ASA and
clopidogrel

ASA and
clopidogrel

Inferior
528
90
60
Inferior and
basal
inferiorlateral
Stent
thrombosis
in RCA
ASA and
clopidogrel

A ASA and
clopidogrel

ASA

ASA and
clopidogrel

No
No
Yes
Yes
Yes
Yes
No

No
Yes
Yes
Yes
Yes
No
No

Yes
No
No
Yes
No
No
No

No
Yes
No
Yes
Yes
No
No

Yes
No
No
Yes
No
No
No

No
No
No
Yes
Yes
No
No

No
Yes
Yes
Yes
No
No
No

No
Yes
Yes
Yes
Yes
Yes
No

Normal
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Table 1

ASA: acetylsalicylic acid; RCA: right coronary artery; CK: creatine phosphokinase (normalcy range 26---140 IU/L); ADA: anterior descending artery; DM: diabetes mellitus; MACE: major
adverse cardiac events (acute myocardial infarction, heart failure, or stroke); LVEF: left ventricle ejection fraction; AHT: arterial hypertension; hs-cTnT: high-sensitive cardiac troponin
T (normalcy range 0---14 pg/mL); IMV: invasive mechanical ventilation.
a Simultaneous administration of various drugs (analgesics, sedatives, neuromuscular blockers ± antibiotics).
b Assessment during the first 24 h after admission.
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Comparison of the characteristics of patients with anaphylactic reactions associated, or not, to Kounis Syndrome.

Age (mean ± SD)
Females
AHT
Dyslipidemia
DM
Tobacco use
Respiratory symptoms
Skin symptoms
Digestive symptoms
Vasoactive support
Adrenaline
Corticoidsa
Anti-H1
IMV
Deaths

Kounis Syndrome n (%)n = 9

No Kounis Syndrome n (%)n = 11

p

65 ± 7.36
5 (55.6)
4 (44.4)
5 (55.6)
1 (11.1)
4 (44.4)
5 (55.6)
7 (77.8)
3 (33.3)
4 (44.4)
4 (44.4)
9 (100)
6 (66.7)
2 (22.2)
0 (0)

48.8 ± 13.89
5 (45.5)
5 (45.5)
3 (27.3)
1 (9)
1 (9)
9 (81.8)
8 (72.7)
3 (27.3)
2 (18.2)
11 (100)
11 (100)
8 (72.7)
3 (27.3)
1 (9)

<0.05
NS
NS
NS
NS
NS
NS
NS
NS
NS
<0.05
NS
NS
NS
NS

Anti-H1: antihistamines H1; SD: standard deviation; DM: diabetes mellitus; AHT: arterial hypertension; NS: non-significant (p ≥ 0.05);
IMV: invasive mechanical ventilation.
a Average dose received: 1.3 mg/kg of methylprednisolone.

When it comes to management, we should say that the
specific therapies accepted for the management of ACS and
anaphylaxis can have contraindications too.8
When it comes to the management of ACS, acetylsalicylic
acid and beta-blockers could aggravate anaphylaxis. The
calcium channel blockers are the first line anti-ischemic
therapy, although nitroglycerine may be considered in
patients who are not hypotense.4,6,7 In our series, no
patient was ever treated with beta-blockers or calcium
antagonists and two (2) cases were treated with nitroglycerine. For pain relief purposes, the use of fentanyl
is preferred over morphine, that is capable of promoting
mastocyte degranulation.2
Although adrenaline is the therapy of choice for the
management of anaphylaxis, in the ACS it can aggravate
ischemia and induce vasospasms and arrhythmias.7 Thus, in
the management of KS (particularly types II and III) the risks
may overcome the benefits, which is why it is necessary to
conduct targeted studies to be able to make recommendations on this regard.1 Although corticoids can slow down the
myocardial wall scar formation process, no data dissuade us
from using them,1,6 being the simultaneous use of H1 (dexchlorpheniramine or diphenhydramine) and H2 (ranitidine)
antagonists recommended.4,8
Up to 40% of intravascular volume moves into the interstitium, meaning that volume expansion may be necessary,
which should be performed through hemodynamic monitoring and evaluation of the ventricular function in order to
avoid developing congestion.6,7
Today there are no established clinical guidelines for the
management of KS and the number of cases is too small
to be able to draw definitive conclusions on this regard. In
sum, an initial approach should first evaluate whether, in
the clinical manifestations, the anaphylactic reaction with
associated skin or respiratory damage (so that the use of
adrenaline is not delayed) or the ACS with persistent thoracic pain is predominant (for which we will prioritize the

use of calcium antagonists). Secondly, and preferably with
known coronary anatomy and based on the type of KS,
the presence of coronary occlusion and revascularization
should be assessed here, as well as the existence and extension of myocardial necrosis and, finally, in a risk/benefit
ratio, we will associate corticoids, volume, or antiplatelet
therapy.
There are still many doubts on this rare and underdiagnosed entity2 : we need to study more cases before we can
solve these doubts and understand the links with other entities such as the Tako-Tsubo syndrome.2,10
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 έ (ous o theos synezeuxe anthropos me horizeto)
what therefore God hath joined together, let not man put asunder. Int J Cardiol. 2016;203:960---1.

509
Servicio de Cardiología, Hospital Universitario de
Albacete, Albacete, Spain
∗

Corresponding author.
E-mail address: bsanchezmarisa@gmail.com
(M.I. Barrionuevo Sánchez).
2173-5727/
© 2017 Elsevier España, S.L.U. and SEMICYUC. All rights reserved.

M.I. Barrionuevo Sánchez ∗ , M.J. Corbí Pascual,
J.G. Córdoba Soriano, C. Ramírez Guijarro,
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Extracorporeal membrane
oxygenation to resuscitate a
14-year-old boy after 43 min
drowning
Oxigenación de la membrana extracorpórea
para resucitar a un niño de 14 años después
de 43 minutos de ahogamiento
Dear Editor,

Introduction
More than 500,000 people die each year for unintentional drowning, accounting for near 0.7% of all deaths
worldwide.1 If not promptly resolved, drowning rapidly
causes asphyxia and subsequent cardiac arrest which drastically reduces survival possibilities and worsens neurological
outcome.2
Many factors influence the overall prognosis, especially
age.3 Duration of submersion and water temperature are
other critical aspects to consider since survival is extremely
rare and full neurological recovery near impossible if submersion is longer than 30 min in water warmer than 6 ◦ C.2
Hypothermia induced by cold water has a protective effect
on the brain possibly allowing a better neurological prognosis even after a prolonged submersion.3 Cooling rapidity
could be more important than the body temperature itself
in predicting survival after drowning.4
This case report will discuss the management of a young
boy, drowned in an Italian river during spring who had 43 min
of documented drowning followed by 85 min of ineffective
advanced life support for cardiac arrest who had recovery
of cardiac function after extracorporeal membrane oxygenation (ECMO) and full neurological recovery.

Case report
An Italian 14-year-old healthy boy drowned and was trapped
two meters under water in a river near Milan.
The firefighters extracted him from water 43 min after
drowning and 29 min after the activation of the emergency system. Water temperature was 15 ◦ C. The ECG

showed the presence of asystole, Glasgow Coma Scale (GCS)
score was three, skin was cyanotic, pupils were symmetrically midriatic, nasopharyngeal temperature was 29.5 ◦ C.
Cardiopulmonary resuscitation (CPR) was performed with
manual chest compressions, orotracheal intubation performed, and epinephrine administered via an intraosseous
access. Transient return of spontaneous circulation (ROSC)
with junctional rhythm was obtained after 25 min of
advanced life support (ALS). The patient was thus transferred on a helicopter and transported to our hospital.
During the flight, refractory ventricular fibrillation occurred
and ALS immediately re-started. The patient arrived at
our institute at 6:46 pm, 100 min after the emergency
system activation, under manual chest compression and
directly transferred to the Cardiothoracic Intensive Care
Unit (ICU). At 7:00 pm, extracorporeal life support (ECLS)
was started at a flow of 3 L/min, after the percutaneous
cannulation of the right femoral vein and artery under
transesophageal guidance. For the persistence of ventricular fibrillation, a direct current shock was delivered and
atrial fibrillation achieved. Intra-aortic balloon pump (IABP)
was placed via the left femoral artery and a continuous
infusion of inotropes was started to facilitate ventricular
unloading.
Propofol, remifentanil, and mannitol infusions were
started. He was progressively rewarmed to 36 ◦ C in 14 h via
the heat-exchange connected to the ECMO circuit.
First arterial blood gas analysis, performed immediately after ECMO start, showed pH 7.26, pO2 176 mmHg,
pCO2 43 mmHg, HCO3 − 9.6 mmol/L, base excess −20,
lactate higher than the upper limit detectable by the
analyzer, potassium 2.7 mEq/L, sodium 147 mEq/L, glucose
311 mg/dL.
Starting immediately after ICU admission, overt disseminated intravascular coagulation (hemoglobin: 11.5 g/dL,
platelets count: 87,000/mm3 , INR: 1.70, aPTT: 42.5 s, Ddimer: >20 g/mL, fibrinogen: 123 mg/dL) with massive
bleeding (more than 2500 mL of bloody material aspirated
from respiratory, gastrointestinal and urinary tract) was
managed with multiple transfusions of red blood cells and
fresh frozen.
Fourteen hours after ICU admission, propofol and
remifentanil administration was stopped to allow the
first neurological assessment which showed the patient
comatose, areflexic, with muscular hypertonia at both lower
extremities and at the right arm. Only the ciliospinal reflex

