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Flow cytometry analysis of CD64, o
CD18, CD11a and CD11b in four
children with Bordetella pertussis
infection

and admitted to critical care: New
biomarkers?”

Analisis mediante citometria de flujo de CD64,
CD18, CD11a and CD11b en cuatro nifios

con infeccion grave por Bordetella pertussis:
¢Nuevos biomarcadores?

Dear Editor,

Pertussis, also known as ‘‘whooping cough,’’ is a highly
contagious acute respiratory illness caused by the gram-
negative intracellular coccobacillus Bordetella pertussis.
Prior to the vaccine introduction, the pertussis was a devas-

* Work performed in Hospital Infantil Universitario Nifio Jesus,
Avenida Menéndez, Madrid, Spain.

tating illness.” Nowadays cyclical epidemics occur every two
to five years and there has been a steady increase in repor-
ted cases with mortality occurring predominantly in young
not vaccinated infants."?

B. pertussis is transmitted via aerosolized respiratory
droplets. The organism adheres to ciliated respiratory epit-
helial cells of the upper respiratory tract and nasopharynx. It
promotes cellular attachment, causes local and systemic tis-
sue damage and interferes with host defence mechanisms.’
Histopathological analysis from cases of fatal pertussis
revealed intracellular organisms in alveolar macrophages as
well as the ciliated respiratory epithelial cells. This may
explain the prolonged duration of cough. The most notable
systemic laboratory manifestation is lymphocytosis, which
is caused by pertussis toxin.Z As an intracellular organism,
the usual host defence patterns activated in case of bac-
terial infection may associate a not typical response.’ The
study by flow cytometry of this pattern through the expres-
sion of CDé64, CD18, CD11b and CD11a in granulocytes could
add useful data.>*

We study four children admitted to our pediatric criti-
cal care unit (PICU) from October 2015 to February 2016
because of B. pertussis infection (2 male, 2 female, mean
age 48 & 8 days, mean + mean standard error). The patients
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Flow cytometry analysis of patients with Bordetella pertussis infection. The granulocytes, monocytes, and lymphocytes

were identified on dot-plot profile and gated by its CD64 expression. The positive CD64 region is marked by a discontinued line.
In patient 4 the positive CD64 granulocytes are rounded by a discontinued circle. In each patient, and from left to right, the
CD18 expression is showed in the A dot-plot, the CD11b expression is showed in the B dot-plot, CD11a expression is showed in the
C dot-plot and granulocytes CD11b*/CD11a* are showed in the D dot-plot. mCD64: mean fluorescence intensity or MFI of CD64 in
monocytes; gCD64: MFI of CD64 in granulocytes; gCD64*: percentage of positive CD64 granulocytes.

were enrolled after obtaining a written informed consent. A
blood sample was obtained at PICU admission to study the
expression of CD64, CD18, CD11b and CD11a in granulocytes,
using a BD FACS Canto Il flow cytometer (Becton Dickin-
son, New York, USA). CD64 (clone 10.1), CD18 (clone CBR

LFA-1/2), CD11b (clone CBRM1/5) and CD11a (clone HI111)
monoclonal antibodies were from Biolegend”, San Diego.
Cells viability was confirmed by 7-AAD staining. The flow
cytometer settings and samples were prepared according
to the manufacturer’s instructions. Neutrophils, monocytes,
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and lymphocytes were identified on forward/side scatter

dot-plot profiles and gated. The intensity of expression was _ {3 @
measured as mean fluorescence intensity (MFI) and the posi- < a a §
tive cells were expressed as a percentage (Fig. 1). The >o|® s = g %,%
patients were chronologically numbered. All of them were = % = = S % e v e
treated with azithromycin and received supportive treat- E = % EE T i =2 g E o
ment related with their needing. Respiratory support was ;,é 4 % E § s § S g2
the main problem in all of them. Blood cell counts and oo
inflammatory biomarkers were obtained at the same time 5 £
as flow cytometry (Table 1). ZE‘ ;,,j §
Patient one to three showed good clinical evolution, - > 8 o F(s2
with PICU discharge after two-three weeks of admission £ £ S oo o838
(mean days of PICU admission 16 & 6). Patient number four % 5-
showed hemodynamic instability, coagulopathy and severe R Enb
respiratory distress. Broad spectrum antibiotic was initia- S Y n::
ted and leukoreduction was done without improvement. = %" R S 8 R §“§
Later, because of refractory hypoxemia despite aggressive g Y= |° ©° °[gg
approach, extracorporeal membrane oxygenation was initia- @ E g v
ted. The child died 48 h after PICU admission and later the E|s S5
bronchoaspirate cultures done were positive to Klebsiella k) 3 }3 §
pnheumonia. g2 2 88 g|5¢
As known, in case of B. pertussis infection, the use olEd=2 | Y2 RIFE
of common biomarkers is not useful to anticipate clinical Z g“.{
complications and/or discard bacterial superinfection.’? As § E = g
seen the C reactive protein (CRP) and procalcitonin (PCT) S ‘5 2 2
levels at admission were low in our patients, despite the con- 28 o oco olf _g
firmed bacterial infection and clinical status.”? The study by s | g e 83 gQ|=c
flow cytometry of host defence patterns could add new data ?L 23 R2eZ 3 _E S
in order to develop useful biomarkers. = g g
B. pertussis, as an intracellular pathogen, associates a s E s
specific immune response that can be analyzed by flow 2| s °=
cytometry. The CD64, an immunoglobulin G Fcy receptor, £18 S 82 ¥ %E
is constitutively expressed in monocytes.>® Its expression 513 = o Y- owo|28%
levels increase in granulocytes in case of systemic inflam- 2 -2 oo " " S 9
matory response (SIRS) and tissue damage. It has been ol %’ng
described as a useful biomarker for diagnosis of bacte- “.; g “ gEn
rial infection, CD64 acts as a high-affinity receptor to s8¢ R K] 8 g°
bacteria.”® As observed, in cases one to three CD64 was S S Xv ™ = &
expressed on monocytes but not in granulocytes. The per- a 8 %‘
centages of CD64" granulocytes (gCD64") were always below z A g’ E
65% with a higher mean fluorescence intensity (MFI) of 1147. % A & &
As expected the CD64 expression was not upregulated by this S S =~ RS 8|3 @
intracellular pathogen.?? This pattern was clearly different | S BB 2L % =
in patient 4 (see biomarkers in Table 1) which developed an oh = \U
increased CD64 MFI on monocytes and granulocytes with also g G E j—f
a higher percentage of gCD64*. This infant showed a catas- 4] g o oo o ; S
trophic evolution and a positive culture to K. pneumonia. A RIS
The role of this pathogen in the granulocytes and the host g1 ° ¥ AR
defence developed was for sure critical.” < - o B
We also studied CD18, CD11b and CD11a (Fig. 1) to furt- 21c 8 88 e 8
her complete the immunophenotypic analysis. The CD18, 5|8 S BT 8|3z =
also known as integrin B2, participates in the adhesion and f’_,; o & 28 Y5 é
signaling of leukocytes. This molecule makes a complex 8 | o oo o = b
with CD11b critical for the transendothelial migration, adhe- g = o 2 Z ,3 § >c
sion, phagocytosis, and neutrophil activation.* The CD11a ) S S 5% & E 2 2
also associates with CD18 to form the lymphocyte function- Co R T 85¢
associated antigen 1 or LFA-1. Expressed on all leukocytes it § o g é > %
plays a central role in leukocyte cell-cell interactions and = o g E g o0 3 g
lymphocyte costimulation.' In our serie, CD18 was expres- - g 29 9 ‘g’ f’g" E
sed in all patients without differences. The granulocyte o = §—g
CD11a was similar in all children except in patient 3. The B - o m T3¢
= o o o alda ac€tE

granulocyte CD11b expression by MFl was lower in patient 4



CARTAS CIENTIFICAS

449

with also a low percentage of double positive granulocytes
(CD11a*/CD11b*). These findings maybe are the expression
of a differential immunological cellular pattern derived from
the critical coinfection of this child.>"

There are some limitations in this scientific letter. The
work was conceived as a pilot study so we present a short
number of cases with no controls to compare. Also, there is
no information about medical history or previous diseases.
We want to make clear that the main objective was to des-
cribe the expression of CD64, CD11a, CD11b, and CD18 in this
disease.?'" After our findings, more cases must be collec-
ted. The conclusions were obtained and deducted thanks
to the previous knowledge about the molecules studied, so
each patient act as self-control by the presence, absence,
and expression of each molecule on cells.” Related to the
medical history, and based on the age of our patients, the
molecules studied should not be influenced or modified in
absence of a primary altered immune status (discarded by
the studies done in the paper) or a previous or coexistent
inflammatory disease.*® Finally, a not standardized flow
cytometry protocol was applied. It must be validated and
repeated prospectively in order to confirm its utility and
viability.

In summary, as far as we know, we describe for the first
time the CD64, CD18, CD11b and CD11a profile expression in
children with B. pertussis infection.? The expression of CD64
on granulocytes was not upregulated, which is consistent
with an infection by an intracellular bacterium. Also among
our cohort higher CD64 expression was related to bacterial
superinfection and worst prognosis. CD18, CD11b and CD11a
presence were similar in our patients except in the chil-
dren who died, which showed in granulocytes a differential
expression of CD11b and in CD11a*/CD11b percentage. To
define its utility as a biomarker, and based on our findings,
the study by flow cytometry of children with B. pertussis
infection should be continued.

Funding

This work was funded by the Biomedicine Research Founda-
tion of Hospital Infantil Universitario Nifio Jesus.

Conflict of interest
All the authors do not have conflict of interest.
Bibliografia

1. Onoro G, Salido AG, Martinez IM, Cabeza B, Gillen M, de Aza-
gra AM. Leukoreduction in patients with severe pertussis with
hyperleukocytosis. Pediatr Infect Dis J. 2012:873-6.

2. Raeven RH, Brummelman J, van der Maas L, Tilstra W, Pennings
JL, Han WG, et al. Immunological signatures after Bordete-
lla pertussis infection demonstrate importance of pulmonary
innate immune cells. PLOS ONE. 2016;11:e0164027.

3. de Jong E, de Lange DW, Beishuizen A, van de Ven PM, Girbes
AR, Huisman A. Neutrophil CD64 expression as a longitudinal
biomarker for severe disease and acute infection in critically ill
patients. Int J Lab Hematol. 2016;38:576-84.

4. Jamsa J, Huotari V, Savolainen ER, Syrjala H, Ala-Kokko T. Kine-
tics of leukocyte CD11b and CD64 expression in severe sepsis and
non-infectious critical care patients. Acta Anaesthesiol Scand.
2015;59:881-91.

5. DuJ, LiL, DouY, Li P, Chen R, Liu H. Diagnostic utility of neutrop-
hil CD64 as a marker for early-onset sepsis in preterm neonates.
PLOS ONE. 2014;9:e102647.

6. Tan TL, Ahmad NS, Nasuruddin DN, Ithnin A, Tajul Arifin K,
Zaini IZ, et al. CD64 and Group Il Secretory Phospholipase A2
(sPLA2-1IA) as biomarkers for distinguishing adult sepsis and
bacterial infections in the emergency department. PLOS ONE.
2016;11:€0152065.

7. Rogina P, Stubljar D, Lejko Zupanc T, lhan A, Skvarc M. Neutrop-
hil CD64 molecule expression can predict bloodstream infection
in septic shock patients. Clin Chem Lab Med. 2016.

8. Streimish |, Bizzarro M, Northrup V, Wang C, Renna S, Koval N,
et al. Neutrophil CD64 with hematologic criteria for diagnosis
of neonatal sepsis. Am J Perinatol. 2014;31:21-30.

9. Datta D, Conway Morris A, Antonelli J, Warner N, Brown KA,
Wright J, et al. Early PREdiction of Severe Sepsis (EXPRES-Sepsis)
study: protocol for an observational derivation study to dis-
cover potential leucocyte cell surface biomarkers. BMJ Open.
2016;6:e011335.

10. Wang Y, Roller J, Menger MD, Thorlacius H. Sepsis-induced leu-
kocyte adhesion in the pulmonary microvasculature in vivo
is mediated by CD11a and CD11b. Eur J Pharmacol.
2013;702:135-41.

11. Higgs R, Higgins SC, Ross PJ, Mills KH. Immunity to the
respiratory pathogen Bordetella pertussis. Mucosal Immunol.
2012;5:485-500.

A. Garcia-Salido®*, A. Serrano-Gonzalez?,
A.M. de Azagra-Garde?, M. Nieto-Moro?, G.J. Melen®, M.
Ramirez-Orellana®

a Pediatric Critical Care Unit, Hospital Infantil
Universitario Nifo Jesus, Madrid, Spain

b Department of Pediatric Hematology and Oncology,
Hospital Infantil Universitario Nifio Jesus, Universidad
Auténoma de Madrid, Madrid, Spain

* Corresponding author.
E-mail address: citopensis@yahoo.es (A. Garcia-Salido).

https://doi.org/10.1016/j.medin.2017.10.007
0210-5691/
© 2017 Elsevier Espafa, S.L.U. y SEMICYUC. All rights reserved.


http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0060
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0065
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0070
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0075
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0080
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0085
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0090
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0095
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0100
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0105
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
http://refhub.elsevier.com/S0210-5691(17)30297-8/sbref0110
mailto:citopensis@yahoo.es
https://doi.org/10.1016/j.medin.2017.10.007

	Flow cytometry analysis of CD64, CD18, CD11a and CD11b in four children with Bordetella pertussis infection and admitted t...
	Funding
	Conflict of interest
	References
	Renal replacement therapy in severe phenobarbital poisoning: Another brick in the wall
	Funding
	Conflict of interests

	References
	Utilidad pronstica de las puntuaciones de fallo multiorganico y del indice inotrpico en el postoperatorio de trasplante cardiaco en nios
	Autorias
	Agradecimientos

	Bibliografía
	Assessment of right atrial pressure with two-dimensional, Doppler and speckle tracking echocardiography in patients with acute right ventricular myocardial infarction.
	Funding
	Conflicts of interest

	References
	Flow cytometry analysis of CD64, CD18, CD11a and CD11b in four children with Bordetella pertussis infection and admitted to critical care: New biomarkers?
	Funding
	Conflict of interest

	References

