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fármaco más  frecuentemente administrado fue lopinavir/ritonavir
(21,9%), y con mucha menor frecuencia hidroxicloroquina (1,2%) y
azitromicina (1,4%). Estos datos contrastan con los observados en

de la infección respiratoria por SARS-CoV-2 [Internet]. Available fro
https://www.aemps.gob.es/la-aemps/ultima-informacion-de-la-aemps-
acerca-del-covid-19/tratamientos-disponibles-para-el-manejo-de-la-infeccio
respiratoria-por-sars-cov-2/?lang=en [cited 2020 Jun 13].
la muestra de estudio.
Los tratamientos inmunosupresores propuestos para actuar

sobre la progresión de la enfermedad 1, se prescribieron en el 48%
de los pacientes, con un uso mayoritario de corticoides: 84% metil-
prednisolona (con un perfil más  potente de inmunosupresión), 8,7%
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3.  Informe sobre la situación de COVID-19 en España. Red Nacional de
Vigilancia Epidemiológica (RENAVE). Centro Nacional de epidemio-
logía (CNE). CNM (ISCIII). [consultado 21 Jun 2020].Disponible en:
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/
EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-
19/Informe%20COVID-19.%20N%c2%ba%201 11febrero2020 ISCIII.pdf<https:
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is related to the intensity of stimulation received by inflamma-
dexametasona, 3,8% asociaron ambos corticoides y un 3,5% lo as
ciaron con tocilizumab (metilprednisolona el 84%), en línea con 

recomendaciones de algunos estudios5.
Actualmente no hay suficiente evidencia de calidad para rec

mendar ningún tratamiento, y se comunican alertas de segurid
por el uso de combinaciones que ponen en riesgo a los pacien
sin obtener ningún beneficio. Se necesitan más  estudios clínic
aleatorizados y controlados que permitan dilucidar el tratamien
óptimo para la infección por SARS-CoV-2.
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CD64, CD11a and CD18 leukocytes expression in
children with SARS-CoV-2 multisystem
inflammatory syndrome versus children with
Kawasaki disease: Similar but not the same
Comparación de la expresión de CD64, CD11a y CD18 en
leucocitos de niños con síndrome inflamatorio multisistémico
relacionado con SARS-CoV-2 y enfermedad de Kawasaki:
semejantes pero distintos

Dear Editor,

The immune response to severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) appears to be a critical factor in
the prognosis of coronavirus disease 2019 (COVID-19).1 Gene-
rally, children are less affected and developed asymptomatic or
mild forms. Despite this, pediatricians across Europe have des-
cribe severe cases of the disease. Firstly recognized as “Kawasaki
like” processes and later named as pediatric multisystem syn-
drome temporally associated with SARS-CoV-2 (PIMS-TS).2–4 We
have seen similar cases in our center adding to its clinical and
analytical study the application of immunophenotyping by flow
cytometry (FC).4

In this report, we describe CD64, CD18, and CD11a expression
in three children with PIMS-TS and compare it with three cases
of Kawasaki Disease (KD, years 2018 and 2019). The CD64 is a
//nam03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.
isciii.es%2FQueHacemos%2FServicios%2FVigilanciaSaludPublica-
RENAVE%2FEnfermedadesTransmisibles%2FDocuments%2FINFORMES
%2FInformes%2520COVID-19%2FInforme%2520COVID-19.
%2520N%25C2%25BA%25201 11febrero2020 ISCIII.pdf&data=02%7C01%7Cc.ar
%40elsevier.com%7Cbefea01cbf8444b0a4b308d86a292bc6%7C9274ee
3f94254109a27f9fb15c10675d%7C0%7C0%7C637376072777705542&sdata
=YSDXeTXjY4yqLP%2BFyTQt0ap1wEMpyMDI104PJWy23ZQ%3D&reserved=0>
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type I high-affinity receptor for the Fc fraction of the immun
globulin G, located on the surface of monocytes, macrophag
dendritic cells, and neutrophils. Increased CD64 on the cell surfa
tory cytokines. Additionally, CD18, also known as integrin �2,
participates in leukocyte adhesion and signaling. CD11a associa-
tes with CD18 to form the lymphocyte function-associated antigen
1, or LFA-1. Expressed on leukocytes, this T cell integrin plays
a central role in leukocyte cell-cell interactions and lymphocyte
stimulation.

The cases clinical trajectories are described in Table 1. The chil-
dren were studied after informed consent obtained from their
parents or legal guardians. The samples were collected in sterile
EDTA at room temperature, refrigerated at 4 ◦C and analyzed by
FC within 24 h. Cell surface expression of CD64, CD18, and CD11a
were measured by BD FACS Canto II flow cytometer (Becton Dickin-
son, New York, USA). CD64 (clone 10.1), CD18 (clone CBR LFA-1/2),
and CD11a (clone HI111) monoclonal antibodies were obtained
from Biolegend® (San Diego, CA, USA). Expressions were measu-
red in monocytes, neutrophils and lymphocytes were identified
on a dot-plot and gated. Cell viability was  confirmed by 7-AAD
staining. At least 10,000 events were recorded for each sample.
Flow-cytometry settings and samples were prepared according to
manufacturer instructions. The intensity of CD64, CD18, and CD11a
surface expression were measured as mean fluorescence intensity
in arbitrary units (MFI).
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le 1
ical trajectories of Kawasaki disease and SARS-COV2 infected children and cell expression of CD64, CD18, and CD11a.

Clinical trajectories of Kawasaki disease and SARS-COV2 infected children

tient Age in years Sex Days of fever KD Clinical
features at
admission

KD Laboratory
criteria

Echocardiogram Treatment Response

1 3 Female 5 C, E, X, O 1, 2, 7, 8 Normal heart
function

Ig 1d No fever from
beginning

2  5 Female 5 C, E, X, O 1, 2, 6 Normal heart
function

Ig 1d Low grade
fever less than
24 h

3  3 Female 5 C, E, X, O 1, 2, 6, 8 Normal heart
function

Ig 2d Persistent fever
after 48 h,
requiring a
second dose of
Ig

RS-COV2 1
G antibodies

 SARS-CoV-2)

9 Male 4 X 1, 6, 7 Normal heart
function

Methylprednisolone
(1 mg/kg/day)

Recovered, 10
days of PICU
admission

RS-COV2 2
onfirmed by
-PCR from
sopharyn-
al
ab)

11 Female 6 X, C 1, 6, 7 Depressed
cardiac
function

Methylprednisolone
(1 mg/kg/day), Ig 1d,
inotropic support

Recovered, 8
days of PICU
admission

RS-COV2 3
onfirmed by
-PCR from
sopharyn-
al
ab)

11 Male 9 X, C 1, 3, 6, 7 Normal heart
function

Methylprednisolone
(1 mg/kg/day),
tocilizumab, inotropic
support

Recovered, 4
days of PICU
admission

Cell  surface expression as mean fluorescence intensity in arbitrary units of CD64, CD18, and CD11a.

% Neutrophils
CD64+

Neutrophils
CD64

Neutrophils
CD11a

Neutrophils
CD18

Monocytes
CD64

Monocytes
CD11a

Monocytes
CD18

Lymphocites
CD8/CD11a

Lymphocites
CD8/CD18

1 78.1 3070 2354 5918 12049 6101 9136 2731 4821
2  78.7 2045 3323 16821 11222 12,721 17812 5313 6545
3  83.5 2315 3304 9529 9761 9411 15175 6608 11919
RS-COV2 1 99.6 14526 6123 3010 34065 18564 4762 21648 1703
RS-COV2 2 99.8 20940 9315 11679 51403 35081 13466 20414 1617
RS-COV2 3 99.6 17218 6458 6134 45095 19484 8695 33722 2124

 Kawasaki disease.
linical features: E: changes in limbs; X: polymorphous exanthema; C: bilateral conjunctival injection; O: changes in oral cavity or lips; L: unilateral cervical lymphade-

athy >1.5 cm.
Laboratory criteria: 1 = CRP > 3 mg/dl, 2 = ESR > 40 mm/h, 3 = WBC  count >15,000/mm3; 4 = normocytic anemia for age; 5 = platelets after fever for 7 d > 450,000/mm3;
LT >45 IU/L; 7 = albumin < 3.0 g/dL; and 8 = urine >10 WBCs/high-power field.
nd and experiment data: The children were studied after informed consent obtained from their parents or legal guardians. The samples obtained were collected in sterile
A  at room temperature or refrigerated at 4 ◦C and analyzed by FC within 24 h. Cell surface expression of CD64, CD18, and CD11a was measured by BD FACS Canto II flow
meter (Becton Dickinson, New York, USA). CD64 (clone 10.1), CD18 (clone CBR LFA-1/2), and CD11a (clone HI111) monoclonal antibodies were obtained from Biolegend®

 Diego, CA, USA). Expressions were measured in monocytes, neutrophils, and lymphocytes. Cell viability was  confirmed by 7-AAD staining. At least 10,000 events were
rded for each sample. Flow-cytometry settings and samples were prepared according to manufacturer instructions. Neutrophils, monocytes, and lymphocytes were
tified on a dot-plot and gated. The intensity of CD64, CD18, and CD11a surface expression were measured as mean fluorescence intensity in arbitrary units (MFI).

The expression of CD64, CD11a, and CD18 are in Table 1. All
S-TS cases received methylprednisolone prior to FC, the KD

es were studied before received immunoglobulin. As main fin-
g, we observe higher upregulation of the three proteins studied
ARS-CoV-2 patients. This response appears to be similar but

her than in KD.
Recent papers have described that a dysregulated immune
ponse may  result in inflammation and clinical worsening in

ID-19 cases. Our cases show high levels of CD64 expression.
s expression is also higher than the described in some auto-
ammatory diseases, so it could indicate immune dysregulation.
okines such as IL-1b, IL-6, and TNF-a affect the presence of CD64
the cell surface.5

Regarding the LFA-1, it is known that plays a key role in leu-

T cell-mediated killing as well as antibody-mediated killing by gra-
nulocytes and monocytes. We  observed an exacerbated CD8+ LFA-1
expression compared to KD cases.

The nonantimicrobial COVID-19 therapies proposed are inten-
ded to downregulate the immune system. The cytokine storm
theory, coupled with analytical data that suggest immune dysregu-
lation or macrophage activation syndrome justify these therapies.
In our cases, all FC analyses were performed after almost four days
following disease onset. Also, in one case FC was conducted in a
patient with positive immunoglobulin G to SARS-CoV-2, which is
not a precocious immune reaction.1 The observation of high CD64
expression helped to detect a proinflammatory status and helped
to take the decision of using immunoregulatory therapies.4

In summary, we compare for the first time the immunop-

yte migration into tissues. Lymphopenia is a common finding
OVID-19 patients.1 This situation may  be linked to the migra-

 of CD8+ lymphocytes to the infected tissues. As seen in Table 1,
 CD11a upregulation in CD8+ is clear and could be linked to this
cess. Additionally, LFA-1 is involved in the process of cytotoxic

hen
chi
of C
stu
firm
otype of children with severe SARS-CoV-2 infection versus

ldren with KD. We observed significant but higher upregulation
D64, CD18, and CD11a expression on leukocytes. Prospective

dies with a higher number of cases should be conducted to con-
 this observation.
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Síndrome periódico asociado al receptor
del factor de necrosis tumoral: heterogeneidad
clínica en una familia con mutación de baja
penetrancia

Tumor necrosis factor receptor associated periodic syndrome:
Phenotypic heterogeneity in a family carrying a low-penetrance
mutation

Sr. Editor:

Los síndromes hereditarios de fiebre periódica son un conjunto
de enfermedades causadas por una desregulación del sistema
inmune innato, caracterizadas por episodios recurrentes de fiebre
y signos inflamatorios a nivel sistémico, alternando con períodos
relativamente libres de síntomas. Dentro de ellas se incluye el
síndrome periódico asociado al receptor del factor de necrosis
tumoral (TRAPS).

El TRAPS es una enfermedad autosómica dominante que afecta
a uno por cada millón de habitantes, causada por la mutación del

al-
 es
n-

 es

En nuestro trabajo describimos una familia con 4 miembros por-
tadores de la mutación R92Q del gen TNFR1A.

El caso índice fue una mujer de 41 años, que consulta por
brotes recurrentes desde los 14 años de fiebre de más  de una
semana de duración, malestar general, oligoartritis estéril, mial-
gias, exantema cutáneo asalmonado migratorio, doloroso a la
palpación y edema palpebral bilateral, con escasa respuesta a
antiinflamatorios no esteroideos, corticoides o colchicina. Durante
dichos brotes, la paciente presentaba elevación de reactantes
de fase aguda, que se normalizaban en los períodos libres
de síntomas. Un hermano de la paciente presentaba episo-
dios similares, pero de menor intensidad e inicio en la edad
adulta.

Con la sospecha diagnóstica de un síndrome autoinflamatorio
hereditario se realizó análisis genético, detectándose la mutación
R92Q en heterocigosis del gen TNFRS1A, que también estaba pre-
sente en el hermano afecto, en la hija del mismo y la hija de la
paciente (fig. 1).

Ambos pacientes comenzaron tratamiento con etanercept, pre-
ue
a-
de
a-
de
PS
gen TNFR1A. Se caracteriza por brotes recurrentes de fiebre, mi
gias, exantema migratorio y afectación ocular1,2. El diagnóstico
clínico y genético. Con frecuencia se presenta en la infancia, au
que existen casos de inicio tardío1,2. La amiloidosis secundaria
la complicación más  temida.
Figura 1. Árbol genealógico de la familia, mostrando a los 2 hermanos afectos 
Mujer afecta

Hombre afecta

Portadora

sentando una respuesta inicial satisfactoria. Esta respuesta f
transitoria en nuestra paciente índice, que precisó sustituir el trat
miento por anakinra a los 3 años del diagnóstico por recurrencia 

brotes graves, mientras que su hermano mostró un curso relativ
mente benigno. Los descendientes de los pacientes, portadores 

la mutación, no han presentado sintomatología sugestiva de TRA
asintomática

de la enfermedad, y a sus descendientes sanos portadores de la mutación R92Q.
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