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CD64 expression on monocytes and »n
granulocytes in pediatric acute @
appendicitis scenario: A pilot study

in pediatric critical care

Expresion de CD64 en monocitos y
granulocitos en apendicitis aguda: estudio
piloto en cuidados intensivos pediatricos

Dear Editor,

Acute appendicitis (AA) is one of the most common child-
hood surgical entities.” Anamnesis, physical examination,
blood tests and imaging provide an accurate diagnosis in
98% of patients. However, there is a lack of reliable instru-
ments to predict evolution and anticipate complications.?
To this aim, recent studies using flow cytometry (FC) have
been done to evaluate expression profile in patients with
acute abdomen. The FC is a laboratory technique that allows
to evaluate immune status or response of an individual
based on marking leukocyte populations with monoclonal
antibodies. One of the biomarkers that have demonstrated
clinical applicability is CD64. Increasing of its density on
surface is directly related to the intensity of stimulation
received by inflammatory cytokines. It could be quantified
by flow cytometry as mean fluorescence intensity (MFI).*
The main objective of this preliminary study was to describe
the CD64 expression in pediatric patients after appendec-
tomy and pediatric critical care unit (PICU) admission. For
this purpose, the percentage of CD64-positive cells and the
degree of expression (MFI) of CD-64 on monocytes (mCD64)
and granulocytes (gCD64) were determined. Afterwards,
it was analyzed its association with common biomark-
ers, the therapeutic care, the hospitalization time and
complications.

The study was prospectively conducted from Novem-
ber 2016 to January 2017. Peripheral blood samples were
extracted after parents or legal guardians consent at PICU
admission. The PICU admission was done by surgeon cri-
teria and not protocoled. Samples were collected at first
24h after surgery in sterile EDTA at room temperature
or refrigerated at 4°C, used for CD45+ cells marking and
analyzed by flow cytometry in a time period shorter than
24 h. Fifteen patients (6 female and 9 male) were recruited
with a median age 7.3 +4.2 years. Median PICU stay was
1+ 1.4 days with a median hospitalization of 5.5 +4.4 days.
The CD64 expression on neutrophils and monocytes were
mCD64 median MFI of 16,366 +6762 and gCD64 median

MFI of 2071 +2791.8 with a percentage of CD64+ granulo-
cytes (%gCD64+) 75+24.4% and a mCD64/gCD64 ratio of
54 1.7. Non-parametric test were applied. Time of stay
in the PICU correlated with gCD64 (r=0.56; p=0.03), %
gCD64+ (r=0.6; p=0.02), and mCD64/gCD64 ratio (r=—0.6;
p=0.02) (Fig. 1). Also the hospitalization time showed cor-
relation with mCD64/gCDé4 ratio (r=0.5; p=0.04). The
use of nasogastric tube, as an expression of bowel move-
ment, was correlated with gCDé4 (r=0.5; p=0.03) and %
gCD64+ (r=0.5; p=0.05). Finally, Granulocytes of patients
with parenteral nutrition necessity (PNT) showed greater
positivity for CD64 (% gCDé4+ - TPN 90+ 14 vs not TPN
68 + 27, p=0.045). Among the classical parameters, none of
them showed correlation or statistically significant associa-
tion with the clinical data except for the C-reactive protein
(CRP). At PICU admission leukocytes, C reactive protein
and procalcitonin were obtained and there was observed
a positive correlation with no signification with CDé64
expression.

This pilot work describes, for the first time, the CD64
expression on peripheral blood monocytes and granulocytes
from pediatric patients after appendectomy.® Also, this is
the first study that tries to correlate clinical and evolution
data from acute appendicitis pediatric patients with CD64
values obtained by FC.

As said the FC interpretation may provide unique infor-
mation letting know immunological changes in real-time.
These properties would help to substantiate diagnostic sus-
picion, anticipate the evolution and modify therapeutic
attitudes. In this study, CD6é4 expression in terms on gran-
ulocyte of MFI is lower, as our group has previously seen,®
than in other inflammatory and infectious contexts.” These
results could have two explanation. On the one hand,
the AA is, with exceptions, a localized infection in which
the systemic expression through CDé64 quantification on
granulocytes and monocytes in peripheral blood, may be
underestimated. In this process, participating granulocytes
would not be predominant in the bloodstream. At the same
time, in this study, determination by FC was performed after
surgery, so after having removed the inflammatory insult and
having received, at least, one dose of antibiotic therapy. It is
well known that CD64 reduces its expression once received
appropriate antibiotic therapy. In the same way, it is known
that the half-life of a human granulocyte in peripheral blood
is 6 h.2 Thus, in our experiment, leukocyte populations stud-
ied might not be under the same inflammatory context than
those present at the onset of AA underestimating the value
of MFI.>¢

In order to minimize the potential effect of this confusion
factor, CD64 expression ratio (mCD64/gCDé4) was studied
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Figure 1  Spearman correlation between CDé64 expression and days of PICU stay. %gCD64 is the percentage of CDé64-positive cells,

gCD64 is the CD64 degree of expression in granulocytes by mean fluorescence intensity and mCD64 is the CD64 degree of expression

in monocytes by mean fluorescence intensity.
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(A) CD64 staining on granulocytes, monocytes and lymphocytes in a healthy child. From left to right the expression on

them can be observed. CDé4 is expressed in monocytes but not in lymphocytes and neutrophils. (B) CD64 staining in a child with
bacterial infection, the granulocytes are CD64 positive (displaced from left to right) as a consequence on CD64 upregulation. The

lymphocytes act as an internal negative control.

knowing that the presence of CD64 on granulocytes should
be null in case of no inflammation (Fig. 2). Changes in this
ratio could be used to quantify upregulation of this molecule
in granulocytes. Our study showed that mCD64/gCDé4 ratio
inversely correlated with total hospital stay. Also, and with
the same objective, CD64+ granulocytes percentage was
quantified. Since baseline percentage of positive CD64
granulocytes must be zero, any higher value would indicate
activation. In the studied population CD64 positivity existed
in all cases, being always superior to 45% in granulocytes.
As said, the percentage of CD64+ granulocytes was higher
in patients with prolonged PICU stay, days of hospital
admission and need of PNT. This correlation with the need
of PNT, is of great interest due to its novelty.?

This study presents limitations. It was done in a sin-
gle center, with a small number of patients and without
strictly defined PICU admission criteria. At the same time,
it cannot be assumed that CDé4 is the only responsible
for the clinical course in the case of AA patients. Their
values should be compared with traditional biomarkers in
larger samples. This aspect could also be attenuated with
the inclusion of other cell surface markers in further analy-

sis. Finally, just a single blood sample was obtained after
the surgery. These values should be compared to previ-
ous surgery data and/or later samples. The study about
CD64 dynamic variation should be included in future stud-
ies.

As conclusion, in our preliminary work, the expression
of CD64 on granulocytes at PICU admission correlated with
the hospitalization time and need of nasogastric tube and
non-enteral nutrition. Based on these findings, it seems of
interest to continue the study of CD64 in order to provide
dynamic and reliable information about the actual utility of
the flow cytometry in these patients.
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Tercer injerto hepatico: ;hasta
dénde deberiamos llegar?

Three-times liver transplanted: How far shall
we arrive?

Sr. Editor:

El retrasplante es una opcion terapéutica cuando se pro-
duce el fracaso de un primer injerto. Es técnicamente mas
complejo y su supervivencia es menor que la del primer
injerto hepatico, pero sigue siendo, en ocasiones, la Unica
alternativa para los pacientes’?. Una serie de nuestro cen-
tro mostro que los pacientes retrasplantados tienen una
supervivencia a los 5 anos del 64%, mientras que la de
los pacientes con un Unico trasplante es superior al 80%.
A continuacion se describen los casos de 2 pacientes que
recibieron un trasplante hepatico 3 veces consecutivas y su
evolucion.

El primero es un varén de 67 afos, con antecedentes
de cirrosis en estadio A5 (escala de Child-T-Pugh) y Model
End-Stage Liver Disease (MELD) de 15, secundaria a virus
de la hepatitis C y hepatocarcinoma. Recibe un injerto de
donante en muerte encefalica (ME) con buena evolucion
postoperatoria inmediata. A las 48 h aparece trombosis de
la arteria hepatica con infartos multiples y se incluye en
lista de re-trasplante en urgencia 0. Recibe a los 2 dias
un injerto en asistolia con mala evolucion intraoperato-
ria (shock hipovolémico con politransfusion, y tiempos de
isquemia y clampaje prolongados con necrosis intestinal
secundaria). En el postoperatorio inmediato presenta shock
refractario y fracaso multiorganico secundario a fallo pri-
mario del injerto. Dada la mala situacion clinica se decide
de nuevo la inclusion en lista de retrasplante e inicio de

terapia Molecullar Adsorbent Recirculating System (MARS).
Recibe un injerto de donante en ME, con tiempos quirirgicos
prolongados por dificultades técnicas en el lecho quirirgico.
La evolucion postoperatoria es mala con fracaso multi-
organico, con necesidad de soporte respiratorio, destete
prolongado y traqueostomia, soporte renal dependiente de
terapia de depuracion extrarrenal (TDE), hemodinamico con
dosis altas de aminas, una isquemia y perforacion intestinal
y rabdomidlisis asociadas. El paciente persiste con fracaso
multiorganico cronico y sobreinfeccion por aspergilosis inva-
sora. Fallece tras 2 meses de ingreso en la UCI.

El segundo es un vardon de 37 anos, con un primer
trasplante hepatico a los 17 afos de edad por sindrome
de Budd-Chiari secundario a policitemia vera, en situacion
de rechazo cronico, MELD 24. Recibe su segundo trasplante
hepatico de donante en ME. Durante su evolucion presenta
complicaciones de la via biliar, abscesos intraabdominales
con aislamiento de bacterias multirresistentes, fracaso renal
precoz que requiere TDE y trombosis de la arteria hepatica,
a pesar de un intento de recanalizacion quirirgica y anti-
coagulacion sistémica. Desarrolla hepatitis isquémica y se
incluye en lista de espera para retrasplante. Durante la
espera presenta shock hemorragico secundario a hemorra-
gia digestiva y trombosis parcial de la vena porta. Ante la
imposibilidad de anticoagulacion sistémica, con fallo secun-
dario del injerto, se decide inclusiéon en lista de espera
para retrasplante en prioridad regional. El paciente llega
a quiréfano en situacion de fracaso multiorganico cronico,
MELD 36. Recibe su tercer trasplante 1,5 meses después con
mala evolucion posterior, con shock hemorragico secundario
a hemorragia digestiva alta que requiere 3 reintervenciones
y tiempos prolongados de ventilacion mecanica, ausencia
de flujo en arteria hepatica con areas de necrosis hepatica,
infeccion intraabdominal por germen multirresistente con
abdomen abierto y congelado. Finalmente presenta un de
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