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EDITORIAL

Is there still a role for national and regional clinical practice
guidelines?

SAun existe un papel para las guias de practica clinica nacionales y regionales?

Enrique Soto-Pérez-de-Celis*

Department of Geriatrics, Instituto Nacional de Ciencias Médicas y Nutricion Salvador Zubiran, Mexico City, Mexico

Clinical practice guidelines are intended to provide
evidence-based guidance to a wide range of health-
care professionals regarding the best way to deliver the
most up-to-date and appropriate medical care. In on-
cology, clinical practice guidelines are widely utilized
by clinicians when making therapeutic decisions across
all tumor types, with many of these guidelines, such as
those published by the National Comprehensive Can-
cer Network becoming a mandatory reference for on-
cologists in training learning how to treat a new disease,
and for experienced oncologists who want to know
what the best therapeutic choices are for a given clin-
ical scenario. Adherence to clinical practice guidelines
has been shown to improve clinical outcomes for pa-
tients across various malignancies, since it allows for
the provision of evidence-based care'. Guideline-con-
cordant provision of cancer care may also lead to the
avoidance of under- and over-treatment, and it serves
as a barrier for the implementation of “creative” onco-
logical approaches, which may lead to harm and to
unnecessary expenditures.

The effectiveness of clinical practice guidelines is not
only dependent on the quality of the information on
which they are based, but also on how feasible it is to
implement them in everyday clinical practice. Most clin-
ical practice guidelines in oncology are based on evi-
dence obtained from clinical trials which are often
undertaken in high-income settings and, in many cas-
es, using drugs that are not available in low- and mid-
dle-income countries such as Mexico. In addition, many
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international guidelines assume a wide availability of
diagnostic and therapeutic assets that may not be easy
to obtain in resource-limited settings. Other factors that
may lead to a low adherence or low applicability of
recommendations include patient characteristics, com-
plexity of suggested interventions, and issues related
to payment models across institutions.

In Mexico, the Mexican Society of Oncology (SMeO)
has led the way in the creation of clinical practice
guidelines, in many cases partnering with other orga-
nizations to gather multidisciplinary teams that can
work together in guideline development. In the past,
many of these guidelines have been published in the
Mexican Journal of Oncology, with some being in the
list of the most downloaded manuscripts of our journal®.
We recently evaluated the adherence to one of those
guidelines, the Consenso Mexicano sobre Diagndstico
y Tratamiento del Cancer Mamario (Mexican Consen-
sus on Diagnosis and Treatment of Breast Cancer)
among members of SMeO, with initial results presented
at the 2021 San Antonio Breast Cancer Symposium®.
Interestingly, we found that a large proportion of cancer
care providers adhered to the recommendations of the
Consensus, and that a significant number, particularly
those working at public institutions, used it as their
main clinical practice guideline for the treatment of
breast cancer. Interestingly, the main obstacles for its
implementation included logistical barriers and the lack
of multidisciplinary teams and resources®. These re-
sults highlight the relevance of creating and publishing
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national clinical practice guidelines considering the lo-
cal setting, including the utilization of stratified recom-
mendations considering the various health-care settings
and resources, taking advantage of input from local
physicians and policy makers.

In the months and years to come, our editorial team
plans on expanding and strengthening the publication
of clinical practice guidelines for various types of can-
cer in the Mexican Journal of Oncology, starting with
the publication of the Mexican guidelines for the treat-
ment of small cell lung cancer, which will be made
available online in the second half of this year. In addi-
tion, we eagerly wait for the 2023 Breast Cancer Con-
sensus, which has also made the Mexican Journal of
Oncology its home, and of further guidelines created
by SMeO and other organizations. As we move for-
ward, we encourage groups and societies working on
clinical practice guidelines across Latin America to con-
sider the specific needs of cancer care providers in our
region who may utilize them as their main reference,
and to be mindful of the applicability of guideline

recommendations to diverse settings with differing re-
sources. Likewise, we particularly welcome submis-
sions illustrating the implementation of high-quality
cancer care in Mexico and in other countries in our
region, mostly those providing guidance regarding the
implementation of multidisciplinary clinics and programs
in both private and public institutions. It is through this
sharing of successful cancer care experiences that we
will be able to create the appropriate environment and
obtain the proper interdisciplinary knowledge to move
oncology forward across our region.
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ARTICULO ORIGINAL

Sobrevida segun oportunidad en la atencion del cancer de
mama en un centro del caribe colombiano

Astor Aguirre-Acufa’, Hernando Chacdén-Chacdn’, Guadalupe Arnedo-Franco?, Milagro Siado-Figueroa’,
Adalgisa Alcocer-Olaciregui® y Rusvelt Vargas-Moranth*°*
'Servicio de Oncologia, Centro Canceroldgico del Caribe, CECAC; *Programa de Enfermeria, Universidad Metropolitana; 3Programa de Medicina,

Universidad Libre; “Grupo de Investigacion GIES, Universidad de Cartagena; *Departamento de Ciencias de la Salud, Universidad de la Costa.
Barranquilla, Atldntico, Colombia

Resumen

Introduccion: Retrasos en el tiempo entre diagndstico y tratamiento del cancer de mama pueden afectar la supervivencia.
Objetivo: Determinar la supervivencia segun el tiempo entre el diagndstico y el inicio del tratamiento en mujeres con cancer
de mama, atendidas en un centro de la ciudad de Barranquilla. Material y métodos: Estudio retrospectivo de 235 mujeres
con cdncer de mama en quienes se evalud la supervivencia global. Se realizé analisis de Kaplan-Meier y log-rank. Se rea-
liz6 regresion logistica binaria, utilizando SPSS, version 19. Resultados: Media de edad 55.3 afios (+ 12.2), media del
tiempo de la atencion 99.9 dias (+ 132.3), media de supervivencia global 69.3 meses (IC 95%: 63.4-75.3). La supervivencia
fue menor con menor oportunidad: 60.9 meses (IC 95%: 54.3-67.6). Se encontrd significancia estadistica para: edad menor
de 60 afios, régimen de salud subsidiado y receptores E/P positivos. Conclusiones: Se necesitan intervenciones para re-
ducir retrasos en el inicio del tratamiento y mejorar la supervivencia en pacientes con cdncer de mama.

Palabras clave: Supervivencia. Tiempo. Cdncer de mama.

Survival according to opportunity in breast cancer care in a Colombian Caribbean
Center

Abstract

Background: Delays in time between diagnosis and treatment of breast cancer can affect survival. Objective: To determine
survival according to the time between diagnosis and the start of treatment in women with breast cancer, treated at a center
in the city of Barranquilla. Material and methods: Retrospective study of 235 women with breast cancer in whom overall
survival was evaluated. Kaplan-Meier and log-rank analysis were performed. Binary logistic regression was performed using
SPSS, version 19. Results: Mean age 55.3 years (+ 12.2), mean time in care 99.9 days (+ 132.3), mean overall survival 69.3
months (95% ClI: 63.4- 75.3). Survival was lower with less chance: 60.9 months (95% Cl: 54.3-67.6). Statistical significance
was found for: age under 60 years, subsidized health regimen and positive E/P recipients. Conclusions: Interventions are
needed to reduce delays in starting treatment and improve survival in patients with breast cancer.

Keywords: Survival. Time. Breast cancer.
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Introduccion

El cancer de mama (CaMa) es el mas frecuentemen-
te diagnosticado y las tasas de incidencia se encuen-
tran en crecimiento en todo el mundo'. Segun la
Organizacion Mundial de la Salud (OMS)? representa
el 16% de los canceres femeninos y se estima que
626,679 mujeres con CaMa murieron en 2018°. En
Colombia, en 2014, el Ministerio de Salud afirmé que
por su causa anualmente fallecen 2,649 mujeres?; las
tasas de incidencia de CaMa en algunas ciudades de
Colombia van de 65,7 por 100,000 en Barranquilla, a
27,7 en Pasto®, y la tasa mortalidad en Barranquilla es
de 15,7 por 100,000°.

La tasa de supervivencia a cinco anos es una forma
precisa para estimar el prondstico de supervivencia de
un paciente con cancer, dependiendo del estadio al
momento del diagndstico; suelen ser cercanas al 100%
en estadio 0 o I, del 93% en estadio Il, el 72% en Il y
del 22% en estadio IV o con metastasis’. Sin embargo,
estos datos se modifican por factores de riesgo perso-
nales y el tipo de tratamiento’. A mayor edad, mayor
probabilidad de fallecer por otra patologia y en pacien-
tes menores a 35 afios, probablemente porque no sue-
len realizarse tamizacion®.

Usach et al.?, compararon la supervivencia del
CaMa segun el diagndstico asistencial vs. el progra-
ma de deteccién precoz, sin encontrar diferencias
significativas: en el primer grupo fue 85.9% y 93.7%
en el segundo. Los factores que suelen determinar la
supervivencia son: la invasion linfovascular, los esta-
dios Ill y IV y la presencia de tumor en los bordes
quirdrgicos'®. Aunque la mayoria de los CaMa presen-
tan signos y sintomas tempranos, el diagnéstico se
hace en su gran mayoria en estadios avanzados y el
tiempo para iniciar el tratamiento es excesivamente
prolongado'. Uno de los factores mas criticos para
mejorar la supervivencia es el tiempo entre el diag-
nostico y el tratamiento, iniciar este sin que se pre-
senten retrasos que pongan en riesgo la vida, ya sea
por parte de las entidades de salud o por el mismo
paciente'?. Las demoras del tratamiento se han aso-
ciado con menor supervivencia en el CaMa, donde un
tiempo superior a tres meses entre la aparicion de los
primeros sintomas y el inicio del tratamiento disminu-
ye la supervivencia global (SG)'°. El retraso también
puede ser por causa del propio paciente o por demora
del proveedor'®. En paises de América Latina sola-
mente el 26.4% de los casos obtiene un tratamiento
oportuno y el 23% interpone recursos legales para
acceder a los servicios de salud', lo cual evidencia

la falta de adherencia a los programas de promocion
de la salud y prevencion de la enfermedad. Por otro
lado, también puede haber relacion entre el tiempo de
inicio del tratamiento y el método de deteccion em-
pleado, tal como fue descrito por Ledn et al., quienes
compararon el autoexamen vs. screening, encontran-
do diferencias significativas (p < 0.05) a favor del
segundo grupo'®.

En Colombia, en la ley 1384 de 2010'¢, en el Plan
decenal para el control del cancer 2012-2021"" y en la
Politica de Atencion Integral en Salud'®, se establecen
las acciones para el abordaje integral del cancer incor-
porando actividades individuales y colectivas para la
identificacion oportuna de factores de riesgo y su in-
tervencién'®. En Barranquilla y la regién caribe colom-
biana no se han encontrado estudios que muestren el
comportamiento de la supervivencia en CaMa en fun-
cion de la agilidad en la atencién, por lo que el objetivo
del presente estudio es determinar la supervivencia
segun el tiempo entre el diagnéstico y el tratamiento
en mujeres con CaMa atendidas en un centro oncol6-
gico del caribe colombiano.

Metodologia

Tipo de estudio

Estudio analitico, tipo cohorte cerrada retrospectiva
de mujeres diagnosticadas con CaMa entre el 1 de
enero de 2002 y el 31 de diciembre de 2013, atendidas
en un centro oncoldgico de la ciudad de Barranquilla,
en quienes se evalud la SG.

Fuentes y pacientes

Las fuentes de informacion fueron la historia clinica,
los certificados de defuncién y las bases de datos gu-
bernamentales consultadas en la Registraduria Nacio-
nal del Estado Civil (RNEC) y el Registro Unico de
Afiliados (RUAF). Se incluyeron pacientes con tumor
primario de mama, con registro biopsia anexado a la
historia clinica e informacion sobre inicio y continuacion
del tratamiento; se excluyeron tumores de mama secun-
darios y sin informacidn en las bases de datos naciona-
les (RNEC y RUAF).

Definiciones y desenlaces

Se tomd la fecha de diagndstico histopatoldgico
como inicio de seguimiento. Se utilizé la fecha especi-
fica de muerte por certificado de defuncion y se restd
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de la primera para determinar la supervivencia; en las
supervivientes se tomé la fecha de ultimo contacto en
la institucién. El seguimiento se realizé hasta el 31 de
diciembre de 2013. Los pasos para actualizar la infor-
macioén de ultimo contacto o muerte se tomaron de lo
sugerido por el Instituto Nacional de Cancerologia'®.

Se analiz6 la variable «régimen de salud», ya que en
Colombia el aseguramiento es financiado con aportes
de trabajadores y empleadores, en lo que se conoce
como «régimen contributivo», el cual es obligatorio
para empleados dependientes y parcialmente volunta-
rio para independientes. La poblacién «pobre» y des-
empleada es cubierta por un sistema de salud
subsidiado por el Estado (régimen subsidiado) finan-
ciado mediante aportes al Fondo de Solidaridad y Ga-
rantias (FOSYGA)?’. Para garantizar la validez de la
informacién, debido a que los datos se tomaron de
fuentes secundarias, se llevo a cabo una verificacion
de la informacion, contrastando con las historias
clinicas.

Analisis estadistico

Se empled estadistica descriptiva con frecuencias y
porcentajes, media y desviacion estandar. En el anali-
sis bivariante se empleé ¥> o Fisher segun la distribu-
cionde las variables. Se realizd andlisis de Kaplan-Meier
para obtener la probabilidad acumulada de SG a cinco
afos y se realizo la prueba de rango logaritmico (log-
rank) para comparar las funciones de supervivencia en
las variables estratificadas. Se analizd la diferencia
entre la fecha de tratamiento en la institucion y la fecha
del diagndstico; fue dicotomizada segun la mediana
obtenida, en las categorias 60 dias y mas y menos de
60. Se realizé una regresion logistica binaria, por el
método de introduccidn, las variables incluidas en el
modelo fueron aquellas con valores de p mayores a
0.2 en el andlisis bivariante simple (supervivencia vs.
factor). Para el andlisis de los datos se us6 el programa
SPSS, version 19.

Aspectos éticos

Este estudio, con base en lo dispuesto en la Reso-
lucién 8430 de 1993°' se considera sin riesgo; en él se
respeto la confidencialidad de la informacion al no so-
licitar el nombre de las pacientes; se trabajé sobre
datos procesados y en todo momento hubo acogimien-
to a las Normas de Buenas Practicas Clinicas en In-
vestigacién. Adicionalmente, este trabajo fue aprobado
por un Comité de Etica en investigacién independiente

de la Universidad del Norte, bajo Acta de Evaluacion
N.° 160 del 10 de agosto de 2017.

Resultados

La media de edad fue 55.3 afos (+ 12.2) y la media-
na 58.5; la mayoria, el 54.5%, tenia entre 40 y 59 afos,
pero la proporcién de pacientes jovenes (20 a 39 afios)
fue del 9.4%. La media de tiempo entre inicio del tra-
tamiento y el diagndstico fue de 99.9 dias (+ 132.3), y
alrededor de una tercera parte tuvo que esperar 90
dias 0 mas para ser atendidas luego de su diagndstico
(Tabla 1). Por otro lado, la inmensa mayoria de tumores
correspondia a carcinomas ductales (infiltrantes):
92.8%, siendo los estadios predominantes el | y el Il
con un 86.8%; el 9.8% de los casos tuvo metastasis,
el 44.3% fue positivo para receptores de estrégeno/
progesterona (E/P+) y el 16.8% para Her2; asi mismo,
el 28.1% recibio solamente un agente principal, ya que
en la mayoria de los casos se optd por terapia combi-
nada (Tabla 1). La media de SG fue de 69.3 meses
(intervalo de confianza del 95% [IC 95%)]: 63.4-75.3),
con un error tipico de 3.1. Al estratificar por el tiempo
de atencion, se encontrdé que la supervivencia fue me-
nor en el grupo de 90 dias y mas: 60.9 meses (IC 95%:
54.3-67.6), ya que en el de 60 a 89 fue de 74.8 (IC 95%:
50.9-94.6), en el de 30 a 59 de 70.3 (IC 95%: 58.9-81.8)
y en el de menos de 30 dias, 72.9 (IC 95%: 61.2-84.5)
(Fig. 1).

El andlisis subsecuente se restringe a las pacientes
que tenian el dato del tiempo en la atencién (n = 192),
encontrando que la supervivencia fue similar (y% 0.011;
p = 0.917) tanto en las pacientes con 60 dias 0 mas como
menos de 60 dias: 67.1 vs. 66.4%. La supervivencia fue
significativamente mayor (p < 0.05) en las pacientes de
20 a 59 anos, 74.6 vs. 51.5%; en las pertenecientes al
régimen de salud subsidiado 73.4 vs. 60.2%; en las que
tenian estadio lll o IV la supervivencia fue mayor, 84 vs.
64.1% (Fisher < 0.05), y en las que tenian receptores E/
P+ la supervivencia también fue mayor, 83.5 vs. 51.5%
(p < 0.05). En el resto de los casos las diferencias no
fueron estadisticamente significativas (p > 0.05). Al es-
tratificar segun el tiempo en la atencion, las diferencias
en la supervivencia fueron significativas para las mismas
variables anteriores en las que tenian 60 dias 0 mas, y
en las que tenian menos de 60 dias, las diferencias fue-
ron significativas para régimen de salud y receptores E/P
(p < 0.05) (Tabla 2).

Se empled el método de Kaplan-Meier mediante com-
paraciones globales log-rank (Mantel-Cox) en aquellas
variables que mostraron diferencias significativas (p <

83
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Tabla 1. Caracteristicas clinicas y sociodemogréficas de
las pacientes

Caracteristicas sociodemograficas

Edad
20a39 9.4
40 a 59 54.5
60 a79 33.2
80y + 3.0
Régimen de salud
Subsidiado 447
Contributivo 55.3
Tiempo en la atencion (dias)*
<30 37.0
30a59 219
60 a 89 11.5
>90 29.7
Caracteristicas del tumor
Morfologia
Ductal 92.8
Lobulillar 2.1
Otro 5.1
Estadio
| 33.6
I 53.2
1 9.8
IV 3.4
Metéstasis
Si 9.8
No 90.2
Receptores E/PT
Si 443
No 55.7
Receptores Her2
Si 16.8
No 83.8
Tratamiento
Monoterapia 28.1
Combinada 71.9
Estado
Fallecido 37.9
Vivo 62.1
*n =192,

TEstrégeno/progesterona.

0.05) en la supervivencia, para lo cual fueron también
dicotomizadas estas variables, encontrando que para la
edad la supervivencia fue de 63.3 meses (IC 95%: 56.1-
70.5) para las de 20 a 59 afios y de 81.1 meses (IC 95%:
71.8-90.4) para las de 60 afios y mas (3> 8.001; p =
0.005); para el régimen de salud las diferencias tampoco
fueron significativas (x> 0.373; p = 0,541): 71.9 meses
(IC 95%: 62.6-81.3) para el régimen contributivo y 67
meses (IC 95%: 59.2-74.8) para el régimen subsidiado.
Para el estadio las diferencias no resultaron significati-
vas (3> 1.587; p = 0.208): 71 meses (IC 95%: 64.4-77.7)
para |l y I, y 58.8 meses (IC 95%: 43.8-73.7) para Ill y

IV. Para los receptores E/P, si bien la supervivencia fue
mayor en las que tenian positiva esta prueba (71.9 me-
ses; IC 95%: 63.7-80.2) frente a las negativas (64.1
meses; IC 95%: 56.4-71.8), las diferencias no fueron
significativas (x> 1.454; p = 0.228). Al estratificar los da-
tos por tiempo en la atencion, las diferencias no fueron
significativas en ninguna de las variables, con excepcién
de la edad (¥* 7,911; p = 0.005) (Fig. 2). Finalmente, el
analisis de regresion logistica mostrd que las categorias
de las variables incluidas en el modelo que mostraron
significancia estadistica (p < 0.05) fueron: edad menor
de 60 anos, régimen de salud subsidiado y receptores
E/P+ (Tabla 3).

Discusion

Existen trabajos en el interior del pais que describen
el comportamiento de la supervivencia por CaMa®>5,
pero este es el primero que lo hace en la regién caribe
colombiana. Los resultados mostraron una supervivencia
general del 62.1%, inferior a la de Bucaramanga?, Cali
(66.8%)* y a la del Instituto Nacional de Cancerologia
(INC)?® (aunque esta fue a dos afos), 80.8%, pero supe-
rior a la de Manizales?®, 51.4%. Por medio de la regresion
logistica se encontré que las pacientes con menor edad
tuvieron menor supervivencia, a diferencia de lo encon-
trado en paises desarrollados como lo reportado por
Fredholm et al.>” y en paises en desarrollo como lo des-
crito por Chung et al.?® en donde las pacientes més jo-
venes tuvieron peor prondstico. El porcentaje de mujeres
en estadio Il (53.2%) fue inferior al descrito por Gutiérrez
et al., en Neiva®, 83.3%, pero superior al trabajo de
Aguirre et al.*°, 25%. Es conocido que el estadio clinico
y la supervivencia suelen guardar una relacion inversa-
mente proporcional entre si®'. Por otro lado, el grado de
avance de la enfermedad podria influir en la seleccién
de casos debido a que es posible que se diagnosticasen
mas los estadios avanzados; sin embargo, la mayoria de
los casos estudiados (86.8%) se encontraban en esta-
dios | y II; pese a ello, llama la atencién que hubo una
supervivencia mayor para los estadios Il y IV.

Se ha documentado que el tipo histoldgico tiene un
significado especial en estudios a corto y largo plazo®.
En el presente estudio no se encontrd diferencia esta-
distica en la supervivencia segun la morfologia, de ma-
nera semejante a como lo encontraron Acea et al.*. Con
respecto a los receptores hormonales E/P+, su presen-
cia suele asociarse con mejor prondstico®, y en nuestro
trabajo, aquellas pacientes positivas a estos receptores
tuvieron una supervivencia siete veces mayor (p < 0.05)
que las que resultaron negativas a estos marcadores. En
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Figura 1. Supervivencia global segin tiempo entre el diagnostico e inicio del tratamiento.

Tabla 2. Supervivencia segln tiempo entre el diagndstico e inicio del tratamiento y variables de estudio

Tiempo en la atencion (dias) Total
< 60 dias > 60 dias
Vivo (%) | Muerto (%) “ Vivo (%) Muerto (%) - Vivo (%) Muerto (%) “

Edad

20a59 52 (71.2) 21 (28.8) 0.14 42 (79.2) 11 (20.8) 0.001 94 (74.6) 32 (25.4) 0.001

> 60 23 (57.5) 17 (42.5) 11 (42.3) 15 (57.7) 34 (51.5) 64 (48.5)
Régimen de Salud

Contributivo 30 (55.6) 24 (44.4) 0.02 29 (65.9) 15 (34.1) 0.802 59 (60.2) 39 (39.8) 0.052

Subsidiado 45 (76.3) 14 (23.7) 24 (68.6) 11 (31.4) 69 (73.4) 25 (26.6)
Morfologia

Ductal 69 (65.7) 36 (34.3) 0715 48 (64.9) 26 (35.1) 0.165 117 (65.4) 62 (34.6) 0.226

No ductal 6 (75.0) 2 (25.0) 5 (100.0) 0(0.0) 11 (84.6) 2 (15.4)
Estadio

I-11 62 (63.9) 35 (36.1) 0.134 45 (64.3) 25 (35.7) 0.140 107 (64.1) 60 (35.9) 0.036

-1V 13 (81.3) 3(18.8) 8(88.9) 1(11.1) 21 (84.0) 4(16.0)
Metastasis

Si 10 (71.4) 4 (28.6) 0.770  5(100.0) 0(0.0) 0.165 15 (78.9) 4(21.1) 0.309

No 65 (65.7) 34 (34.3) 48 (64.9) 26 (35.1) 113 (65.3) 60 (34.7)
Receptores E/P

Si 45 (80.4) 11 (19.6) 0.003  31(88.6) 4(11.4) 0.000 76 (83.5) 15 (16.5) 0.000

No 30 (52.6) 27 (47.4) 22 (50.0) 22 (50.0) 52 (51.5) 49 (48.5)
Receptores Her2

Her2+ 15 (75.0) 5 (25.0) 0.368 12 (80.0) 3(20.0) 0.362 27 (77.1) 8 (22.9) 0.146

Her2— 60 (64.5) 33 (35.5) 41 (64.1) 23 (35.9) 101 (64.3) 56 (35.7)

Monoterapia
Si 15 (71.4) 6 (28.6) 0.587 18 (81.8) 4(18.2) 0.08 33(76.7) 10 (23.3) 0.112
No 60 (65.2) 32 (34.8) 35 (61.4) 22 (38.6) 95 (63.8) 54 (36.2)
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Figura 2. Supervivencia segin tiempo entre el diagndstico e inicio del tratamiento y las variables: edad, procedencia,

régimen de salud y estadio.

2017, alrededor del 95% de la poblacién colombiana te-
nia aseguramiento en salud, siendo la cobertura del
régimen subsidiado del 45.5%%. Leyes como la 1438 de
2011%6 y la 1751 de 2015°” han propiciado un acceso
universal a la atencion médica sin distinguir régimen de
salud, ya que en el pasado el Plan Obligatorio de Salud
del Régimen Contributivo era mas completo. Aunque
estos cambios legislativos no han sido implementados

en su totalidad, se pudo observar en el presente trabajo
que las pacientes pertenecientes al régimen subsidiado
tuvieron una mejor supervivencia (p < 0.05) al compa-
rarlas con las del régimen contributivo, lo cual denota un
avance hacia la equidad en la atencion.

El tiempo medio entre el inicio del tratamiento y el
diagndstico fue de 99.9 dias, valor superior al encontra-
do en Bogota por Sénchez et al.’?: 75 dias. Segun otro
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Tabla 3. Variables del modelo de regresion

I 7 R T

Estadio |- 3.12 0.08 0.32(0.09-1.13)
Edad: 20 a 59 afios 6.84 001  251(1.26-5.01)
Régimen subsidiado 542  0.02 227 (1.14-4.54)
Her2+ 1.76 0.18  0.42(0.12-1.51)
Receptores E/P+ 17.06  0.00 7.10 (2.8-18)

Sin metastasis 0.03 0.86  0.88 (0.22-3.59)
Carcinoma ductal 133 025 0.36 (0.07-2.03)
Tiempo de atencion<60 dias 052 047 0.77 (0.39-1.55)

Constante 1.27 0.26

IC 95%: intervalo de confianza del 95%; OR: odds ratio.

estudio® en diferentes ciudades de Colombia, el estrato
socioecondémico alto (IV y V), la escolaridad superior al
nivel de bachillerato y la afiliacion al régimen contributivo
son determinantes sociales capaces de explicar las ba-
rreras existentes para el acceso y tratamiento oportuno.
Como limitante, al utilizar el disefio de «cohorte» de tipo
retrospectivo existié la posibilidad de ocurrencia de ses-
go de seleccidn, debido a que algunos casos pudiesen
haber sido captados a partir del desenlace, pero esto
no fue asi, ya que cada registro fue analizado a partir
de la informacion obtenida en la institucion; sin embargo
algunos casos (n = 55) fueron excluidos del andlisis por
ausencia de informacién concerniente a las principales
variables estudiadas. Asi mismo, por falta de informa-
cion consignada en las bases de datos y en las historias
clinicas, no se pudo llevar a cabo la medicion de facto-
res diferentes a los estudiados.

Conclusiones

Se encontrd una supervivencia diferente a la de otros
estudios llevados a cabo en el pais, la cual fue signifi-
cativamente mayor en pacientes jovenes, afiliadas al
régimen subsidiado y con receptores E/P+. El tiempo
de atencion fue cercano a los tres meses, pero no es-
tuvo relacionada con mejor o peor supervivencia. Con
los esfuerzos del sistema de salud y de las instituciones
prestadoras de servicio, la supervivencia ha mejorado,
lo que muestra en cierta forma el resultado de la efica-
cia en el tratamiento. Sin embargo, se recomienda, en
un siguiente estudio, incluir en el andlisis de supervi-
vencia variables de tipo clinico, como el tipo de quimio-
terapia y esquema recibidos, la presencia de ganglio

centinela y si la paciente presenta obesidad y comor-
bilidades antes y después del diagnéstico; también va-
riables administrativas, como el tiempo entre la
sospecha clinica y el diagnostico histopatoldgico. Se
necesitan intervenciones para reducir retrasos en el
inicio del tratamiento, mejorar el cumplimiento de la
terapia endocrina y aumentar la adherencia a las guias
de tratamiento, principalmente cuando las poblaciones
objetivo son de alto riesgo®. Resulta importante poder
convocar otras instituciones del pais, para llevar a cabo
un estudio multicéntrico en que la representatividad de
las colombianas sea amplia. También es necesario lle-
var a cabo estudios orientados a reconocer el papel
potencial de las diferencias bioldgicas en la expresion
de los receptores de estrogeno y sensibilidad a la tera-
pia endocrina®®, tal como ocurrié con los resultados
obtenidos. Por otro lado, es necesario fortalecer las
Rutas Integrales de Atencién en Salud (RIAS), donde
se incorporen actividades individuales y colectivas para
la identificacion oportuna de factores de riesgo y su
intervencion, los programas de promocién de la salud
y prevencion de la enfermedad para la deteccion precoz
y tratamiento oportuno del CaMa.

Financiamiento

La presente investigacion no ha recibido ninguna
beca especifica de agencias de los sectores publicos,
comercial 0 con animo de lucro.

Conflicto de intereses

Los autores declaran no tener conflicto de
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Responsabilidades éticas

Proteccion de personas y animales. Los autores
declaran que para esta investigacion no se han reali-
zado experimentos en seres humanos ni en
animales.

Confidencialidad de los datos. Los autores decla-
ran que han seguido los protocolos de su centro de
trabajo sobre la publicacién de datos de pacientes.

Derecho a la privacidad y consentimiento infor-
mado. Derecho a la privacidad y consentimiento infor-
mado. Los autores han obtenido la aprobacion del
Comité de Etica para el andlisis y publicacién de datos
clinicos obtenidos de forma rutinaria. El consentimiento
informado de los pacientes no fue requerido por tratar-
se de un estudio observacional retrospectivo.
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Evaluation of sialic acid concentrations and its association
with the use of hormonal contraceptives
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Abstract

Objective: To evaluate the relationship between the use of HC and the concentration of Sialic acid (CSA) detected in the
saliva of 120 women from San Luis Potosi, Mexico. Methods: Three groups were evaluated: control group, HC intake shorter
than 4 years, and HC intake longer than 4 years. A questionnaire was applied, anthropometric measures were taken, and
collection of saliva samples was carried out. The samples were analyzed with Raman-SERS, for which silver nanoparticles
were synthesized, and the measurement of SA was held. Results: The concentrations were divided into three SA groups:
normal (< 4 mg/dL), risk (> 4-7 mg/dL), and altered (> 7 mg/dL). The maximum CSA was detected, which was 9.2 mg/dL. All
the volunteers who used the intrauterine system (IUS) and most of the ones who used the pills and subdermal implant (Sl)
presented risk and altered concentrations. Conclusions: That there is an association between the HC and the CSA, present-
ing a higher concentration, those volunteers who used IUS, contraceptive pills, and Sl.

Keywords: Breast cancer. Hormonal contraceptive. Sialic acid. SERS. Raman spectroscopy.

Evaluacion de las concentraciones de acido sialico y su asociacion con el uso de
anticonceptivos

Resumen

Objetivo: Evaluar la relacidn entre el uso de anticonceptivos hormonales (AH) y las concentraciones de dcido sidlico (AS)
detectado en saliva de mujeres de San Luis Potosi, México. Métodos: Se formaron tres grupos: grupo control, ingesta de
AH menor a 4 afios e ingesta de AH mayor a 4 afios. Se aplicé un cuestionario, se tomaron medidas antropométricas y se
llevd a cabo la recoleccion de muestras de saliva. Las muestras se analizaron con Raman-SERS (surface-enhanced Raman
spectroscopy); para lo cual se sintetizaron nanoparticulas de plata y se llevé a cabo la medicidn de concentracion de AS,
comparando los resultados obtenidos con una curva de calibracion. Resultados: Se dividieron en tres grupos las concen-
traciones de AS: normal (< 4 mg/dl), riesgo (> 4-7 mg/dl) y alterado (> 7 mg/dl). La concentracion maxima de AS detectado
fue de 9.2 mgldl. Todas las voluntarias que utilizan sistema intrauterino (SIU) y la mayoria de las que utilizan pildoras e
implante subdérmico (IS), presentaron concentraciones de riesgo y valores de AS alterados. Conclusiones: Existe una
asociacion entre el uso de AH y las concentraciones de AS, presentando una mayor concentracion de AS aquellas volun-
tarias que utilizan SIU, pildoras anticonceptivas e IS.

Palabras clave: Cancer de mama. Acido sidlico. Anticonceptivo hormonal. SERS. Espectroscopia Raman.

Correspondence: Date of reception: 04-06-2022 Available online: 02-09-2022
*Aida C. Hernandez-Arteaga Date of acceptance: 23-06-2022 Gac Mex Oncol. 2022;21(3):89-98
E-mail: aida.arteaga @uaslp.mx DOI: 10.24875/j.gam0.22000081 WWW.gamo-smeo.com

2565-005X/© 2022 Sociedad Mexicana de Oncologia. Published by Permanyer. This is an open access article under the terms of the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

89


mailto:aida.arteaga%40uaslp.mx?subject=
http://dx.doi.org/10.24875/j.gamo.22000081
http://crossmark.crossref.org/dialog/?doi=10.24875/j.gamo.22000081&domain=pdf

90

Gaceta Mexicana de Oncologia. 2022;21(3)

Introduction

Breast cancer it's defined as the oncologic process,
in which healthy cells from the mammary gland degen-
erate and turn into tumoral, proliferate, and lately mul-
tiply to constitute an abnormal mass of body tissue. On
the world stage, this cancer is responsible for around
300,000 deaths/year'. In Mexico, since 2006, breast
cancer outweighs cervical cancer as the cause of death
in women aged 30-54. There are important regional
differences with higher frequency of breast cancer in
states from the north and center of the country, where
women enjoy a higher cultural and socioeconomic sta-
tus, in states, where indigenous population and a lower
socioeconomic level prevail that the frequency is low-
er?. The annual incidence of breast cancer in Mexico
is 18.3 for each 100 thousand inhabitants, with an av-
erage age of 48 at the occurrence of the disease®. The
incidence in women younger than 30 is extremely low:
25 cases for each 100,000.

Risk factors

— An important risk factor is age, the average age of
Mexican women with breast cancer is 51. In Mexico,
45% of women with breast cancer are younger than
50 years old®.

— Around 5% of women with breast cancer have one
of the two genes related to this neoplasia: BRCA1
and BRCA2. when there are two or more first-degree
relatives with breast cancer, the risk is 5-6 times
higher*.

— Gynecologic Aspects: menarcheal age with a de-
crease of even the 50% of risk when it arises after
the age of 13, late menopausia, after age 55, increas-
es the risk of breast cancer by 50%. Breastfeeding
has a protecting effect, not by itself, but due to its
duration®.

— It has been proven that ovarian function is influenced
by the diet (high fat ingest). The persistence of a
chronic proinflammatory state (overweight and obe-
sity) increases the risk®.

— Exposure to ionizing radiation is another well-known
risk factor of breast cancer, particularly the ones pro-
duced by atomic bombs and X-ray exposure.
According to a survey carried out by Reyes et al.

Titled “Risk factors associated with breast cancer in

women from Durango, Mexico,” it was found that 47.8%

of the patients with breast cancer had consumed hor-

monal contraceptives versus 28.3% of control ones. In
addition, from the patients with breast cancer who used

hormonal contraceptives, 14% used them in a period
of 2 months to 1 year, 45% 2-5 years, and 415 more
than 5 years’.

Contraceptive methods

They are the methods that prevent pregnancy on
sexually active women, whether they are or their part-
ners who use them. They can be hormonal or
non-hormonal, transitory, or definitive, based on tech-
nology or behavior®,

Hormonal methods

— Combined methods that contain estrogen and pro-
gestogen and that can be administered as pills or
placed, such as injections, vaginal ring, or transder-
mal patch.

— Emergency hormonal contraception, which can con-
sist of levonorgestrel pills alone or combined.

— Methods that contain only progestogen and can be
administered as pills, injections, vaginal ring, or intra-
uterine device®®.

Breast cancer diagnosis

All the patients must have a clinic examination when
a located abnormality exists, the patients must undergo
an imaging study followed by an aspiration biopsy or a
fine-needle aspiration biopsy with a confirmation of the
diagnosis through a histopathological study before any
definite quirurgic treatment.

In a survey previously done in San Luis Potosi,
S.L.P., by Dr Aida Catalina Hernandez Arteaga et al.
“Determination of sialic acid concentration as a bio-
marker for breast cancer diagnosis on female popu-
lation,” 206 saliva samples were evaluated, 106 from
healthy people, and 100 from patients with breast
cancer diagnosis. The concentration of sialic acid
was determined through SERS method produced by
silver nanoparticles reduced with citrate, it was con-
cluded that the SA concentration of those patients in
the control group (healthy women) shows a normal
distribution with an estimated average measurement
of 3.5 mg/dL compared to the patients with breast
cancer, where there is a wide dispersion of the con-
centration that varies from 5 to 40 mg/dL, with an
average of 18.3 mg/dL. It is established that salivary
sialic acid concentrations higher than 7 mg/dL are an
indicator of the presence of a possible cancerous
pathology.



Sialic acid

The term sialic acid comes etymologically from the
Greek “sialos” which means saliva'®. From the diverse
natural sialic acids, we can identify as base nucleus
N- acetylneuraminic acid'.

N-acetylneuraminic acids are the predominant form
of sialic acid and it is almost the only form found in
body fluids and human tissue. The chemical formula of
sialic acid is C,;H,,)NO, and it is made by a pyranose
ring consisting of five carbon atoms and one oxygen
atom, an N-acetyl (N-CH,CO), acarboxyl group (CO-OH),
and a glycerol tail (-C,H,0,)".

In men, they are present in the cerebrospinal fluid,
saliva, serum, and urine, but it is more frequently found
forming part of the glucidic macromolecular structures
such as mucins, glycoproteins and glycolipids. The con-
centrations of sialic acid in body fluids can reflect the
metabolic status and have been recognized as biologic
markers for a variety of pathophysiology processes'.

The biologic functions, in which they participate are
as follows: synthesis of fundamentally amorphous sub-
stance in connective tissue, epithelial secretions, and
protecting functions against certain components (anti-
gens), they are part of the cellular membrane, consti-
tuting what is known as “cellular recognition mechanism”
with connections in the growth processes, senescence,
and structural modifications intimately related to patho-
logic processes such as cancer'®.

Sialic acids can be linked in 0-2,3 or 0-2,6 bond to
galactose (Gal) residues, in a-2,6 bond to N-acetyl ga-
lactosamine (GalNAc) residues and in a-2,8 bond to
another sialic acid residue. The different types of bonds
that they form result in a great diversity of structures
derived from sialic acid. The transfer of sialic acid to
oligosaccharides is catalyzed by a family of enzymes
called sialyltransferases (STs), these enzymes are an-
chored to the membrane of the trans network of the
Golgi apparatus. There are 20 known sialyltransferases
which show differences in the affinity for the substrate
that they recognize and are classified according to the
type of bond they form'. In well-differentiated mature
cell membranes, sialic acid is normally located at the
0-2,3 position. As cells differentiate, the sialyltransferase
responsible for achieving this position stops working
since the operons of the genes that transcribe for this
enzyme are affected, and the glycoprotein begins to
express sialic acid at position a-2,6. In certain patholog-
ical processes, such as oncogenesis and metastasis,
glycosylation alterations occur that are associated with
an increase or decrease in its activity. Sialyltransferase
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0-2,6 is overexpressed in several types of cancer, in-
cluding breast, colorectal, hepatocarcinoma, and cervi-
cal'’®. Increased sialic acid in the tumor cell membrane
has been proposed to promote cell mobility, which could
facilitate the separation of cells from the primary tumor.
The determination of sialic acid by SERS is a novel ap-
proach technology that requires fewer reagents and
could be useful in clinical diagnosis as it is highly sen-
sitive, fast, and inexpensive, the equipment can be por-
table and the results can be obtained in real time'?.

Raman spectroscopy

Raman spectroscopy is a photonic technique used to
obtain chemical and structural information on various
substances in a few seconds. It is based on the mea-
surement of the light scattered by a material, on which
a monochromatic beam is impinged'®".

Physical principle

The analysis consists of striking a beam of mono-
chromatic light of frequency v on a sample whose mo-
lecular characteristics are to be determined. The
photons of the incident beam can experience elastic
collisions with the atoms of the sample without loss of
energy and, therefore, do not provide any information,
and inelastic collisions, in which energy transfer occurs
that modify the frequency of the scattered photons that
form the called Raman scattering, which contains infor-
mation about the composition and structure of the sam-
ple, because the molecules are excited to a different
vibrational state than they had before the shock. The
energy difference between the incident and dissipated
photons is analyzed with an optical spectrometer to
generate the vibrational “Raman” spectrum which is
unique to each composite type and serves as a “fin-
gerprint” to identify it. The difference in wavelengths
between incident and scattered radiation corresponds
to the wavelengths of the mid-infrared region, which is
between 780 and 3000 nm. Furthermore, since it is only
irradiation with light, the technique is not aggressive,
which is why it is said to be non-destructive and can
be carried out in the environment'”.

Amplified Raman spectroscopy on “SERS”
surfaces

The SERS effect consists of an increase in the in-
elastic scattering (Raman signal) of light from certain
molecules in the presence of a smooth or rough
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metallic nanostructure. The Raman scattering of a mol-
ecule can be enhanced when placed close to a metallic
nanoparticle, leading to the so-called SERS effect.
SERS measurements of small molecular systems lead
to signal enhancements ranging from 108 to 10'? due
to the strong local field arising from plasmon excitation,
called the electromagnetic (EM) mechanism, combined
with the direct chemical interaction between the mole-
cule and the surface metallic. The SERS effect is de-
termined by three main components: the molecule, the
metallic nanostructure, and EM radiation. The absorp-
tion and scattering of light by metallic nanoparticles are
considered their most important property. The intensi-
fication factor due to the SERS effect depends on: the
shape and size of the nanoparticles and the distance
at which the molecule is on the metal surface (1-10 nm
away) since it is a short-range technique'®.

Objective

The objective of this study was to evaluate the rela-
tionship between the use of hormonal contraceptives
and the concentrations of sialic acid in women from
San Luis Potosi, S.L.P.

Methodology

Study type

This study was analytical and correlation.

Study subjects

Sialic acid concentrations were evaluated in saliva
samples from 120 women divided into four groups. The
positive control consists of 30 patients diagnosed with
breast cancer in its different stages, for which the con-
centration of AS was previously determined in the gy-
necology division of the Central Hospital “Ignacio
Morones Prieto.” The control group consists of 30 wom-
en who did not use hormonal contraception. The group
of women who used hormonal contraceptives was di-
vided into two groups according to the time of hormone
intake as follows: intake < 4 years (n = 30) and intake
> 4 years (n = 10). The inclusion criteria were: age over
18 years, presence of menstruation, signing of the in-
formed consent, and prior completion of the survey.
The exclusion criteria are: diagnosis of diabetes melli-
tus, arterial hypertension, autoimmune diseases, in-
flammatory processes, pregnhancy or lactation,
consumption of anti-inflammatory drugs, and

corticosteroids in the past 3 months. The elimination
criterion was voluntary withdrawal from the study.

Sample collection

To collect the saliva sample, each volunteer was in-
structed to perform an oral cleaning that consisted of
vigorous tooth brushing and then wait 3 min before
depositing 1.0-1.5 mL of saliva in a sterile container.
The samples were stored at a temperature of 4°C until
use.

Raman-SERS spectroscopy

Raman-SERS measurements were performed using
a HORIBA Xplora Plus Raman spectrometer, with the
solid-state green laser, 532 nm wavelength, at an esti-
mated power of 5 mW on the sample. The spectrometer
is attached to an Olympus BX41 light microscope. The
signal is recorded by a CCD (charge coupled device)
cooled to —-48°C. The laser beam is focused on the
sample using an Olympus 10 x objective to give a spot
size of approximately 3 um on the sample. The data
acquisition time is 20 s/scan, collecting four coaggre-
gated scans. Light scattering is done using an 1800
slots/mm monochromatic grating.

Synthesis and characterization of metallic
nanoparticles (NPs)

The synthesis used is based on the Turkevich meth-
od, it involves the reduction of silver ions present in an
aqueous solution with sodium citrate. Preparation by
chemical reduction consists of two fundamental parts:
reduction and stabilization. In relation to stabilization, it
is important to maintain the monodisperse state of the
NPs. Due to the hydrophobic nature, metallic NPs
tend to aggregate into larger complexes by Van der
Waals forces. The stabilizing agent contributes neg-
ative charges that induce repulsive forces between
the particles.

Synthesis of nanoparticles

The reduced citrate NPs-Ag silver nanoparticles were
obtained using the Turkevich method, a solution of sil-
ver nitrate (2.5 mM) in deionized water (DI) which is
heated to 95°C, and a solution of trisodium citrate
(2.5 mM). After 15 min, the color of the solution turned
grayish-yellow, which indicated the formation of
nanoparticles, as seen in the image. After cooling the



solution to room temperature, the NPs-Ag obtained
were washed by centrifugation at redispersion cycles
with DI and stored in the dark until use.

Characterization of nanoparticles

Scanning electron microscopy (SEM) is a technique
that allows the structural and morphological character-
ization of solid materials. For the analysis of NPs-Ag by
electron microscopy, a single drop of the sample solu-
tion was deposited on a commercial copper grid (lacey
carbon formvar). To characterize the morphology and
chemical composition of the nanostructures by SEM, a
Hitachi STEM-5500 microscope equipped with bright
field, STEM mode, and dark field detectors was used.
The SEM/STEM microscope has a field emission gun
with a spatial resolution of 0.4 nm operated at 30 kV.

Dynamic light scattering (DLS)

DLS is a physicochemical technique used to deter-
mine the size distribution of suspended particles. When
laser light reaches the many particles in a suspension,
it is scattered in all possible directions. If the particles
are moving rapidly (small particles), the variation of the
scattering intensity is also accelerated. In contrast,
slow (large) particles lead to slower variations'®,

The size and size distribution of the silver nanoparti-
cles was determined by DLS with the Nano Zetasizer
Malvern, model ZEN 3600.

Zeta potential

The zeta potential is a property of materials that mea-
sure the electrokinetic potential in colloidal systems; it
is usually denoted by the Greek letter {'°. It indicates
the degree of repulsion between adjacent particles,
charged in a dispersion®°. The importance of the zeta
potential is: that its value can be related to the stability
of colloidal dispersions. For molecules and particles
that are small enough, a high zeta potential confers
stability, that is, the solution or dispersion will resist
aggregation'®,

The Z potential of the silver nanoparticles was deter-
mined by DLS with the Nano Zetasizer Malvern, model
ZEN 3600.

Sialic acid calibration

For reference, the RAMAN spectra of N-acetylneur-
aminic acid (Neu5Ac) in solid state, AgNPs colloid,
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Figure 1. Reference spectra, the contrast of Raman signals
(Sialic acid [SA]-Solid) and SERS (AS 200 mg/dL-AgNPS)
of the SA is observed. Origin 2018.

Neu5Ac solution in DI at 200 mg/dL, and solution pre-
pared from AS with NPs-Ag were taken (Fig. 1).

The reference Raman spectra were analyzed using
AS in solid state, a solution in DI of AS at 200 mg/dL,
the colloid of NPs-Ag, and finally the combination of our
substrate SERS (NPs-Ag) with the Solution of AS at
200 mg/dL previously measured. Analyzing the spectra
obtained, an increase in the intensity of the signal was
obtained by combining our substrate together with the
AS solution.

In calibrations of the AS at different concentrations
with NPs-Ag, commercial sialic acid concentrations
were measured at 1, 5, 10, 20, 50, 100, 150, and
200 mg/dL.

All samples were deposited on an aluminum slide
with 12 wells, each with a capacity of 75-80 uL, of
which a 2:1 mixture of NPs-Ag with AS was used, re-
spectively. The SERS spectra were analyzed obtaining
an increase in the intensity of the signal according to
the concentration of AS. SERS spectra were collected
in the 400-1800 spectral range as an average of four
consecutive 20 s laser exposures. The fluorescence
background was removed using the Vancouver
algorithm.
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Processing saliva samples

The collected saliva was centrifuged at 6000 rpm.
The supernatants were extracted and mixed with NPs-
Ag to later bring them to Raman and thus determine
the concentration of AS. Unused sample portions were
stored refrigerated at 4°C. To obtain SA concentrations
in saliva, SA was re-calibrated in concentrations to be
able to compare SA level estimates in saliva samples
under the same instrumental conditions.

Statistical analysis of results

The means, frequencies, percentiles, and maximum
and minimum, respectively, were determined. Subse-
quently, the data analysis was carried out to evaluate
the type of distribution, finding that they met the param-
eters to adjust to normal behavior, for which an analysis
was carried out with tests for parametric data. The
t-student test was used to evaluate the relationship
between sialic acid concentrations and contraceptive
use, as well as type, timing, and risk factors. Statistical
analysis was performed with the SPSS version 1.8
package.

Results

For the characterization of silver nanoparticles by
SEM, their morphology, arrangement, and size differ-
ence were observed. The size and distribution of the
Ag-NPs were determined by DSL, for the first peak a
size of 95.45 nm and an intensity of 86.1% was ob-
tained, in the second peak a size of 7.133 nm and an
intensity of 13.9, the average size was 40.45 nm.

The zeta potential was measured, which refers to the
degree of attraction or repulsion between the particles.
A graph was obtained, in which 3 peaks stand out, the
mean zeta potential of peak 1 was —36.3 mV and area
of 68.1%, in peak 2, it was 65.3 mV, and area of 24.6%,
in peak 3, it was -9.49 mV and area of 6.7%,; the gen-
eral average obtained was —-42.2 mV with a standard
deviation of 18.8 mV.

When analyzing the SERS spectra, an increase in
the intensity of the signal was obtained according to the
concentration of AS. In figure 2, we can observe a stack,
or separate spectra of each of the SA solutions (a) and
the enhancement contrast in the SA concentrations (b).

For this study, 30 saliva samples from women who
did not use hormonal contraceptive methods and 40
from women who did use them were analyzed using the
Raman-SERS technique (30 with a period of < 4 years

and ten with a period of more than 4 years). The age
range of the volunteers was from 18 to 40 years with a
mean of 23 years, their body mass index (BMI) ranged
from 17.7 to 45 Kg/m? with an average of 27.4 Kg/m?, the
age of menarche was from 9 to 19 years with an average
of 12.27 years; finally, the concentrations of SA obtained
were from 1.9 to 9.2 mg/dL, with a mean of 5.17 mg/dL.

For a better visualization of the sialic acid concentra-
tion data, they were divided into three groups, concen-
tration values < 4 mg/dL were considered normal,
4-7 mg/dL at risk and > 7 mg/dL altered (Fig. 3). The
aforementioned groups are called “Sialic Acid Group.”

Discussion

In the characterization of silver nanoparticles, there
were differences in size. Hernandez et al. (2018) carried
out AS concentration measurements using nanoparti-
cles of different sizes and distributions, with this, they
affirm that the reproduction of the methodology is good
even when the synthesis of NPs-Ag are not identical,
given that the difference in results in the concentration
of AS between one measurement and another, it pres-
ents reliable results when the mean values overlap
within the experimental uncertainties of the method.
According to the zeta potential obtained, Mayoral et al.
(2014) describe that the low zeta potential favors the
attraction between the particles, thus overcoming the
repulsion and forming flocs, instead of dispersion, on
the other hand, the high zeta potential colloids are
electrically stabilized. Furthermore, the stability of the
dispersions depends on the balance between the re-
pulsive electrostatic charges on the colloidal particle
and the Van der Waals attractive forces.

Chamorro et al. (2012) mention that, for every 100,000
women, the use of hormonal contraceptives is the
cause of 13 more cases of breast cancer annually. In
other words, for every 100,000 women who use them,
there are 68 cases of breast cancer per year, compared
to 55 cases/year among those who do not use them.
Thus, corroborating that hormonal contraceptives are
a risk factor for breast cancer. As is the case in this
study where the concentrations of sialic acid for the
volunteers who do use these contraceptives, the range
its between normal values (< 4 mg/dL) and altered val-
ues (> 7 mg/dL). This may be due to the fact that hor-
mones can become promoters in the carcinogenesis
process, in which they activate the altered expression
of proto-oncogenes to oncogenes, which lead to the
inactivation of tumor suppressor genes, which generate
an increase in the division of cancer cells which is a



A.G. Rodriguez-Lopez et al.: Evaluation of biomarker

m 400 600 800 1000 1200 1400 1600 1800 E
a0 | —— 200mg/d] ‘ ' R
8900 -
0
19200 | |1 50mg/dl ' ! ' ] 7x10% H AS_200 mg/dL C
12800 7 —— AS_150 mg/dL B
6400 ]
i SOV SN, U T extot || —— AS_100 mg/dL
< o [ 100mQ/dl ; S ——— AS_50 mg/dL
: 5600 J 8 5x10* _—AS_20 mg/dL
= o I T 1 I 1 ~
2 o o0mg/d ; 2
2 5000 - 2 4x10*
< o 1 1 L h 9
c ool ——20mg/dl 3 c "
o 3300 4 c 3x10
g o I 1 1 I g
6300 | e -
e 10mg/dI g g 2o
2100 -
0 h L L 4
o0 | —— 5mg/dl ] x10
1800 E
o I I 1 1 1 I 0 ! L L L 1 L
80| —— 1mg/dl ] 400 600 800 1000 1200 1400 1600 1800
460 ]
0 . Raman Shift (cm™)
1 1 1 1 1 1 |
400 600 800 1000 1200 1400 1600 1800
Raman Shift (cm-1)

Figure 2. Stack of the proposed solutions of Sialic acid (A) and comparative in intensities (B). Origin 2018.
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Figure 3. Box plot of Sialic acid (SA) concentration as a
function of SA group. GraphPad Prism 8.

known common denominator in the pathogenesis of
various types of cancer in humans?'22,

In figures 4 and 5, it can be deduced that the type of
contraceptive has a greater influence compared to the
temporality, due to the hormone concentrations handled
by the various presentations found on the market, thus

resulting in higher concentrations of AS, the Volunteers
using the subdermal implant, contraceptive pills, and hor-
mone-impregnated intrauterine devices (IUS), which have
concentrations of: 36 mg of levonogestrel and 68 mg of
etonogestrel for subdermal implant presentations, 30 ug
of levonogestrel for pills of according to NOM-005-
SSA2-1993, and 52 mg of levonogestrel for the intrauter-
ine device (Lopez-Olmos, 2014); all of these releasing a
certain amount of hormones into the body daily®,
Narod et al. (2011) describe that hereditary breast
cancer accounts for approximately 5-10% of all breast
cancer cases. Hereditary cancer syndromes have been
described where there are germline mutations, includ-
ing mutations in the BRCA1 and BRCA2 genes. The
determination of these genes is not performed fre-
quently in most Latin American countries, in contrast to
other countries such as the United States, Canada,
Poland, Israel, and some of Western Europe, in which
they are part of the study battery for evaluate patients
who may potentially have hereditary breast cancer.
BRCA1 and BRCA2 are tumor suppressor genes that
encode proteins that function in the DNA repair process.
Therefore, a mutation or a deletion of a tumor suppres-
sor gene would cause a loss of its function and conse-
quently increase the probability that a tumor will develop.
Having a family history of some type of cancer increas-
es sialic acid concentrations above 4 mg/dL (risk group
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Figure 5. Box plot of Sialic acid concentration as a function
of contraceptive methods. GraphPad Prism 8.

and impaired), which corroborates that it is a risk factor
for developing cancer, in this case, breast cancer.
The genetic factor is very important and women who
did not use any hormonal contraceptive method had
sialic acid concentrations above normal values (< 4 mg/dL),

as well as a history of family members with cancer, so
it is very important to remember that, the more risk fac-
tors, we have, there is a greater predisposition to suffer
from some type of cancer. Similarly, emphasis is placed
on the volunteers who use a subdermal implant or pills,
because they have a greater number of family histories
with some type of cancer and according to their con-
centrations of AS that they are in the risk group and
altered, as described above. With this, we emphasize
that the type of hormonal contraceptive used is
important.

Figure 6 shows the graph of the sialic acid group
against the BMI in Kg/m?, those women who presented
a high BMI (obesity) are in the risk group or altered.
Therefore, we corroborate that a high BMI is a risk
factor for presenting high concentrations of AS. It is
worth mentioning that, in this study, we used the BMI
as a method to estimate the amount of body fat; how-
ever, the World Health Organization (WHO) recom-
mends directly using the percentage of body fat, since
previous studies have shown its direct relationship with
inflammatory processes. Izaola et al. (2015) report that
adipose tissue is a metabolically active complex endo-
crine tissue, which plays a fundamental role on the
inflammatory, procoagulant, antifibrinolytic, and vaso-
active cascades, which suggests a direct influence on
the inflammatory process. In obesity conditions, it has
been shown that in approximately 70-80% of individu-
als there is a remodeling of adipose tissue (“adipose
tissue remodeling”) both at a structural and functional
level that causes an inflammatory reaction. When the
resolution of acute inflammation is not resolved correct-
ly, a chronic low-grade inflammatory state is triggered
at the local level with local and systemic repercussions
known as lipoinflammation.

Conclusions

According to the results obtained, most of the study
subjects who presented altered sialic acid concentra-
tions had a family history of some type of cancer and/
or a high BMI that classified them as the degree of
obesity, which is why it is found that these risk factors
have an important role related to breast cancer.

Regarding the time of use, no significant differences
were determined between the time of use of hormonal
contraceptives; however, regardless of the temporality,
the fact of using a hormonal contraceptive method
causes an increase in sialic acid. When contrasting the
types of contraceptive method used, those who use the
IUS already have sialic acid levels higher than 7 mg/dL
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body mass index. GraphPad Prism 8.

compared to those who use contraceptive pills or sub-
dermal implants; this is due to the fact that they release
a higher concentration of hormones to the body daily.
Hence, it is not the time of use, but the type of method
according to the amount of hormones released into the
body.

For the collection of the samples, emphasis should
be placed on their control due to the possible interfer-
ences that could arise due to inflammatory processes
that the person could have. For this study, we focus on
gingivitis, since it is one of the most common inflam-
matory processes, for which it is proposed to perform
an oral examination before sampling and a standard-
ization of the brushing technique performed before
sampling, as well as, if possible, ruling out any other
inflammatory process so that the result obtained from
this biomarker is the real one. It is recommended for
later studies to measure the percentage of body fat
instead of the BMI, because a person with a normal
BMI may have a high percentage of fat, which leads to
a possible alteration in the levels of fat sialic acid.

Based on the references and data provided in this
study, the importance of identifying modifiable risk fac-
tors such as healthy eating habits, physical activity, and
monitoring the consumption of steroid hormones is em-
phasized, all with the aim of to decrease the likelihood
of breast cancer.

Finally, the association of sialic acid levels with the
use of hormonal contraceptive methods is verified, as
well as its relationship with other risk factors for
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developing breast cancer, such as a history of relatives
with some type of cancer and a high BMI.
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Inmunoterapia de mantenimiento en cancer urotelial avanzado
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Resumen

El carcinoma urotelial avanzado suele responder a la quimioterapia (QT) basada en platino, aunque la supervivencia global
(SG) y libre de progresion suelen ser reducidas. La inmunoterapia es una estrategia de tratamiento prometedora, pero los
beneficios en primera linea en pacientes elegibles para platino son limitados y su combinacidn con QT de primera linea no
ha demostrado su beneficio en la SG. El mantenimiento con inmunoterapia en pacientes con beneficio clinico es una estra-
tegia que aprovecha los efectos inmunogénicos de la QT, asi como la actividad antitumoral y seguridad. El avelumab es el
unico inhibidor aprobado para el mantenimiento de primera linea en pacientes con carcinoma urotelial localmente avanzado
0 metastdsico que no ha progresado con la QT basada en platino. Las guias internacionales recomiendan avelumab de
mantenimiento en primera linea como estandar de tratamiento para el carcinoma urotelial localmente avanzado o metasta-
sico que no ha progresado con la primera linea de QT.

Palabras clave: Avelumab. Carcinoma urotelial. Inmunoterapia. Mantenimiento. PD-L1.

Maintenance immunotherapy in advanced urothelial cancer

Abstract

Advanced urothelial carcinoma usually responds to platinum-based chemotherapy (CT), although overall survival (OS) and
progression-free survival are typically short. Inmunotherapy is a promising treatment strategy, but first-line benefits in plati-
num-eligible patients are limited, and its combination with first-line chemotherapy has not been shown to benefit OS. Main-
tenance with immunotherapy in patients with clinical benefit is a strategy that takes advantage of the immunogenic effects
of CT as well as its antitumor activity and safety. Avelumab is the only inhibitor approved for first-line maintenance in patients
with locally advanced or metastatic urothelial carcinoma that has not progressed with platinum-based CT. International guide-
lines recommend first-line maintenance avelumab as the standard of care for locally advanced or metastatic urothelial car-
cinoma that has not progressed with first-line chemotherapy.

Keywords: Avelumab. Urothelial carcinoma. Immunotherapy. Maintenance. PD-L1.
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Introduccion

El cancer de vejiga es el décimo tipo de cadncer mas
frecuente y la decimotercera causa mas comun de
muerte por cancer en todo el mundo, con una inciden-
cia estimada en 2020 de 573,278 nuevos casos,
212,536 muertes y una prevalencia a cinco afos de
1,720,625 casos. Este tipo de cancer es 3.33 veces
mas frecuente en hombres que en mujeres (440,864
hombres y 132,414 mujeres) y su incidencia aumenta
con la edad y con el consumo de tabaco. En México
se estima que en 2020 hubo 3,422 nuevos casos
(2,491 hombres y 931 mujeres) y 1,339 muertes (962
hombres y 377 mujeres) por cancer de vejiga'. Ade-
mas, se estima que tanto la incidencia como la morta-
lidad seguirdn aumentando, y en 2030 llegara a haber
766,611 nuevos casos y 291,836 muertes en todo el
mundo, de los cuales 4,719 nuevos casos y 1,873
muertes seran en México®.

El tipo de cancer de vejiga mas comun es el carcinoma
urotelial o de células de transicion. Se origina en las cé-
lulas de la capa urotelial y representa aproximadamente
el 90% de todos los cénceres de vejiga®. Los tumores
uroteliales se pueden clasificar segun el grado de inva-
sién del musculo en no invasivos de musculo e invasivos
de musculo. En el momento del diagndstico, el 75% de
los nuevos casos son tumores uroteliales no invasivos de
musculo, mientras que aproximadamente el 5% de los
pacientes con cancer urotelial presentan metastasis®.

La histologia, el grado y la profundidad de la invasion
permiten estimar la probabilidad de recurrencia y pro-
gresion de la enfermedad invasora de musculo y de-
terminan el tratamiento a seguir’. En general, las guias
recomiendan manejar el cancer urotelial invasivo de
musculo con tratamientos mas agresivos, como la cis-
tectomia con o sin quimioterapia®. De acuerdo con el
estadio patoldgico del tumor y el estado ganglionar,
hasta la mitad de los pacientes tiene una recaida des-
pués de someterse a una cistectomia radical o nefrou-
reterectomia. Solo entre el 10 y 30% de estos pacientes
tendra una recurrencia local, mientras que en la mayo-
ria de los casos habra metdastasis distante”.

El tratamiento estandar de primera linea en los pa-
cientes con carcinoma urotelial localmente avanzado o
metastasico es la quimioterapia basada en platino
(Fig. 1), que presenta tasas de respuesta objetiva del
40-50% y de control de la enfermedad del 75-80%, y
se ha asociado con una supervivencia global (SG) me-
diana de 9 a 15 meses*’. Sin embargo, aproximada-
mente el 40% de los pacientes con carcinoma urotelial
localmente avanzado o metastésico son fragiles®, y la

mayoria suele ser de edad avanzada (mayores de 70
afos), con comorbilidades y estados funcionales po-
bres®. Esto implica que las opciones de tratamiento
sistémico estandar con cisplatino pueden no ser segu-
ras e incluso estar contraindicadas®. En los pacientes
no elegibles para cisplatino, el tratamiento recomenda-
do es la combinacién de gemcitabina mas carboplati-
no*6, lo cual se ha reportado que tiene un mayor
beneficio que el doblete estandar con cisplatino. El
carboplatino es un andlogo de platino con menor ne-
frotoxicidad que el cisplatino. El estudio EORTC 30986
asocié la combinacion gemcitabina mas carboplatino
con una tasa de toxicidad aguda grave del 9.3%, y
tasas de eventos adversos (EA) de grado 3-4 como la
leucopenia del 44.9%, la neutropenia del 52.5%, la
neutropenia febril del 4.2%, la trombocitopenia del
48.3% y la infeccién del 11.8%. Ademas, el 21.4% de
los pacientes interrumpieron el tratamiento debido a la
toxicidad'®.

Sin embargo, es frecuente que aquellos que progre-
san después de la primera linea tengan una importante
carga sintomatica y presenten un deterioro rapido en
la calidad de vida, lo que implica que solo una pequefia
proporcién de pacientes pueden recibir una segunda
linea de tratamiento. Entre estos pacientes que reciben
una segunda linea de quimioterapia la SG mediana
desde el inicio de esta es de cinco a ocho meses*’.
Se estima que solo el 5% de los pacientes que desa-
rrollan metastasis distantes sobrevive hasta los cinco
afos'.

Inhibidores de puntos de control
inmunitario

En los ultimos afos la inmunoterapia ha surgido
como una estrategia de tratamiento prometedora en
pacientes con cancer urotelial metastasico no elegibles
para cisplatino, gracias a su perfil de eficacia y segu-
ridad en comparacion con la quimioterapia citotdxica.
En 2016 y 2017 los inhibidores de muerte programado
1 (PD-1) nivolumab y pembrolizumab y los inhibidores
del ligando 1 de muerte programada (PD-L1) atezolizu-
mab, avelumab y durvalumab recibieron la aprobacién
para el tratamiento del carcinoma urotelial avanzado
después de la progresion con la quimioterapia de pri-
mera linea basada en platino (Tabla 1)’.

El primero en ser evaluado fue el atezolizumab, en
el estudio de fase Il IMvigor 210, cuyos resultados lle-
varon a su aprobacién acelerada para el tratamiento
del carcinoma urotelial avanzado o metastasico que ha
progresado después de la terapia basada en platino.
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Cancer urotelial avanzado o metastasico no tratado previamente (estadio 1V)

No elegible para cisplatinoy No elegible para cisplatinoy

EEShle s e PD-L1 desconocido o negativo® PD-L1 positivo®

Atezolizumab o

: : . sl . .
QT basada en cisplatino [, A] Gemcitabina-carboplatino [Il, B] Cen b ]

Progresion de la Sin progresion de la
enfermedad® enfermedad®

Mantenimiento con avelumab
en los tumores que no
progresan con QT [I, A; MCBS 4]

Progresion de la Progresion de la
enfermedad enfermedad

L

Enfortumab-vedotina
[111, B; MCBS 4]

Pembrolizumab [I, A; MCBS 4]7

: : Enfortumab-vedotina
Otro IPC, p. €]., atezolizumab 7] =
F” é‘lll a Progresion de la [1, A; MCBS 4]

Erdafitinib [ill, B]"*" enfermedad et BHS
ChT [I, CJs#6519 QT [IV, CJ#s811

QT basada en platino [1V, B]

Depuracion de creatinina < 60 ml/min, estado funcional de la Organizacion Mundial de la Salud 2 o comorbilidad
[nefropatia/pérdida de oido > grado 2 e insuficiencia cardiaca clase Il segin la NYHA].

Considerar retratamiento con QT basada en platino si hay progresion > 12 meses después de finalizar el tratamiento previo con QT
basada en platino o > 12 meses después de finalizar la QT basada en platino y mantenimiento con avelumab previo.

Para la enfermedad progresiva con QT o después de finalizar la QT cuando no se ha dado avelumab de mantenimiento.

Valorar dentro de las 10 semanas de finalizacion de la QT.

Se utilizd la ESMO-MCBS v1134 para calcular la puntuacion para nuevas terapias o indicaciones aprobadas por la EMA o la FDA.
" Aprobada por la FDA pero no por la EMA.

Con fusiones y mutaciones FGFR de DNA seleccionadas.

Recomendar dobletes de platino si el intervalo libre de tratamiento desde la Gltima QT con platino es > 1 afno.
8 Considerar cuando no hay otras terapias disponibles.

Se deberia usar paclitaxel, docetaxel o vinflunina.

Figura 1. Algoritmo de tratamiento de los pacientes con cancer urotelial avanzado o metastasico de la guia ESMO
(European Society for Medical Oncology) 2022°. Granate: categorias generales; azul: terapia sistémica; blanco: otros
aspectos del manejo.

EMA: European Medicines Agency, FDA: Food and Drug Administration; FGFR: receptor del factor de crecimiento de
fibroblastos; IPC: inhibidor de punto de control; MCBS: magnitud de la escala de beneficio clinico ESMO; NYHA:
New York Heart Association; PD-L1: ligando 1 de muerte programada; QT: quimioterapia.

El estudio reportd una tasa de respuesta objetiva estratificar segun los niveles de expresion de PD-L1, la
(TRO) del 15% (intervalo de confianza del 95% [IC TRO fue del 9.0% para aquellos con expresion baja,
95%]: 11-19) para el global de los pacientes. Al definida como un porcentaje de células inmunitarias
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Tabla 1. Resumen de los estudios que evalGan inhibidores de punto de control inmunolégico de segunda linea

pacientes

Mediana de
seguimiento
(meses)

Fase lll Pembrolizumab 270 vs. 272 14.1
KEYNOTE-045  vs.
Bellmunt quimioterapia
et al, 2017"2 elegida por el
investigador
Fase Ill Atezolizumab 467 vs. 464 17.3
IMvigor 211 Vs.
Powles et al.,  quimioterapia
2018" (vinflunina,
paclitaxel o
docetaxel)
Fase Il Atezolizumab 310 1.7
IMvigor 210
Rosenberg
et al, 2016™
Fase Il Nivolumahb 270 7
CheckMate
275
Sharma et al.,
2017"
Fase /1l Durvalumab 191 5.78
1108
Powles et al.,
2017'6
Fase Ib Avelumab 249 31.9
JAVELIN
Solid Tumor
Apolo et al.,
20207

TRO (%)

Global de pacientes
21.1vs. 114
(p = 0.001)
PD-L1 > 10%
21.6 vs. 6.7%
(p = 0.017)

Global de pacientes

SLP media (meses)

Global de pacientes
2.1vs. 33
HR: 0.98 (IC 95%:
0.81-1.19; p = 0.42)
PD-L1 > 10%
HR: 0.89 (IC 95%:
0.61-1.28; p = 0.24)

Global de pacientes

SG media (meses)

Global de pacientes
10.3 vs. 7.4
HR: 0.73 (IC 95%:
0.59-0.71; p = 0.002)
PD-L1 > 10%
8.0vs. 52
HR: 0.57 (IC 95%:
0.37-0.88; p = 0.005)

Global de pacientes

13.4 vs. 13.4 2.1vs. 4.0 11.1 vs. 10.6
PD-L1>5% HR: 1.01 (IC 95%: HR: 0.87 (IC 95%:
23.0 vs. 21.6 0.75-1.34) 0.63-1.21; p = 0.41)
PD-L1 > 5%
24 vs. 4.2
Global de pacientes  Global de pacientes  Global de pacientes
15 2.1 79
PD-L1>5% PD-L1>5% PD-L1>5%
26 2.1 1.4
PD-L1>1% PD-L1>1% PD-L1>1%
18 2.1 8.8
PD-L1<1%
8
Global de pacientes  Global de pacientes  Global de pacientes
19.6 2.0 8.7
PD-L1>5% PD-L1>1% PD-L1>1%
28.4 11.3 11.3
PD-L1>1% PD-L1 < 1% PD-L1< 1%
23.8 5.95 5.95
PD-L1< 1%
16.1
Global de pacientes  Global de pacientes  Global de pacientes
17.8 1.5 18.2
PD-L1 > 25% PD-L1 > 25% PD-L1 > 25%
27.6 2.1 20.0
PD-L1 < 25% PD-L1 < 25% PD-L1 < 25%
5.1 1.4 8.1
Global de pacientes  Global de pacientes  Global de pacientes
16.5 1.6 7.0
PD-L1 >5% PD-L1 > 5% PD-L1 > 5%
23.8 2.2 8.41
PD-L1 < 5% PD-L1 < 5% PD-L1 < 5%
12.3 15 6.5

HR: hazard ratio; IC 95%: intervalo de confianza del 95%; PD-L1: ligando 1 de muerte programada; SG: supervivencia global; SLP: supervivencia libre de enfermedad;

TRO: tasa de respuesta objetivo.

PD-L1 positivas en el microambiente del tumor < 1%
(IC0) 0 = 1% pero < 5% (IC1), mientras que en los que
tenian niveles de expresion altos (expresion de PD-L1
> 5%: 1C2/3) la TRO fue del 26%. El atezolizumab se
asocio con una SG de 7.9 meses (IC 95%: 6.6-9.3) y
respuestas sostenidas en el 84% de los pacientes.
Solo el 5% de los pacientes presentd EA de grado 3-4,
siendo la neumonitis, la elevacion en los niveles de las

aminotransferasas, la erupcion y la disnea los mas
frecuentes'®. Sin embargo, el estudio confirmatorio de
fase lll IMvigor 211 no consiguié mostrar una mejora
significativa en la SG de los pacientes tratados con
atezolizumab respecto a la quimioterapia (11.1 vs. 10.6
meses; hazard ratio [HR]: 0.87; IC 95%: 0.63-1.21;
p = 0.41), lo que llevd, en 2021, a retirar la indicacion
de atezolizumab para los pacientes con cancer urotelial
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metastasico refractario al platino'®'é. El uso de atezo-
lizumab de primera linea fue evaluado en los pacientes
no elegibles para la primera linea con cisplatino del
estudio IMvigor 210. Después de 17.2 meses de segui-
miento, la TRO fue del 23% (IC 95%: 16-31), la super-
vivencia libre de progresion (SLP) fue de 2.7 meses (IC
95%: 2.1-4.2) y la SG de 15.9 meses (IC 95%: 10.4-no
estimable). El atezolizumab de primera linea mostr6
una buena tolerabilidad, con la fatiga, la diarrea y el
prurito como principales EA'™.

El uso del inhibidor de PD-1 pembrolizumab en pa-
cientes con carcinoma urotelial metastasico previa-
mente tratados con quimioterapia basada en platino
fue evaluado en el estudio aleatorizado fase Ill KEY-
NOTE-045, en el cual se comparo la eficacia del pem-
brolizumab frente a la quimioterapia elegida por el
investigador. El pembrolizumab se asoci6 con una SG
de 10.3 meses frente a los 7.4 meses de la quimiote-
rapia (HR: 0.73; IC 95%: 0.59-0.71; p = 0.002), mientras
que en el subgrupo de pacientes con expresion de
PD-L1 > 10% fue de 8.0 y 5.2 meses, respectivamente.
Asimismo, los pacientes tratados con pembrolizumab
presentaron una mayor TRO comparado con la quimio-
terapia sola (21 vs. 11%). En cambio, no se observaron
diferencias significativas en la duracion de la SLP entre
grupos de tratamiento en el global de pacientes (2.1 vs.
3.3 meses; HR: 0.98; IC 95%: 0.81-1.19; p = 0.42) ni en
el grupo con expresion de PD-L1 > 10% (HR: 0.89; IC
95%: 0.61-1.28; p = 0.24). El pembrolizumab mostré
una menor toxicidad que la quimioterapia, con menos
EA de cualquier grado (60.9 vs. 90.2%), asi como de
grado 3 o superior (15 vs. 49.4%)"°. Actualmente, el
pembrolizumab se considera el estdndar de tratamien-
to de segunda linea para pacientes que progresaron
con la quimioterapia basada en platino. Por otro lado,
el estudio KEYNOTE-052 evalu6 el uso de pembrolizu-
mab en pacientes con carcinoma urotelial avanzado
que no podian recibir cisplatino. EI pembrolizumab
mostré una TRO del 24%, que incluso fue mayor para
los pacientes con expresion de PD- L1 > 10% (38%), y
una tasa de control de la enfermedad del 47%. El 16%
de los pacientes presentd EA de grado 3 o superior,
siendo los mas frecuentes la fatiga (2%), el aumento
de la fosfatasa alcalina (1%), la colitis (1%) y la debili-
dad muscular (1%)°. Los resultados de eficacia de este
estudio llevaron a la aprobacion acelerada del pembro-
lizumab para la primera linea en pacientes no elegibles
para quimioterapia con cisplatino.

Posteriormente, los resultados de los estudios KEY-
NOTE-3612" e IMvigor130%? no mostraron beneficio en
la SG o SLP en los pacientes que habian recibido

pembrolizumab o atezolizumab, respectivamente, en
combinacién con quimioterapia basada en platino de
primera linea 0o en monoterapia comparados con los
pacientes tratados con terapia basada en platino. Esto
llevo a limitar la indicacion de atezolizumab y pembro-
lizumab a la primera linea en pacientes con cancer
urotelial metastésico no elegibles para cisplatino y con
alta expresiéon de PD-L1 o en pacientes no elegibles
para cualquier quimioterapia basada en platino con
independencia de la expresion de PD-L147:23,

Los estudios CheckMate 032 y CheckMate 275 eva-
luaron la eficacia del nivolumab. El primero fue de fase
I/Il e incluyd pacientes con carcinoma urotelial local-
mente avanzado o metastésico. El tratamiento con ni-
volumab se asoci6 con una TRO después de
15.2 meses de seguimiento del 24.4%, con una dura-
cién mediana de la respuesta de 9.4 meses, que fue
independiente de la expresién de PD-L1. La SG me-
diana fue de 9.7 meses para el global de pacientes,
mientras que los pacientes con expresién de PD-L1
> 1% presentaron una SG mediana de 16.2 meses,
frente a los 9.9 meses de aquellos con expresion de
PD-L1 < 1%. El 22% de los pacientes presentaron EA
de grado 3-4, siendo los mas frecuentes la elevacion
de la lipasa y la amilasa, la fatiga, la erupcion macu-
lopapular, la disnea y la disminucidn en el recuento de
linfocitos y neutrdfilos®. El estudio CheckMate 275
evalud el uso de nivolumab en pacientes con carcino-
ma urotelial metastasico o localmente avanzado no
resecable, que habian progresado después de al me-
nos un régimen de una quimioterapia basada en plati-
no. La TRO después de siete meses de seguimiento
fue del 19.6%. En los pacientes con expresion de PD-
L1 > 5% la TRO fue del 28.4%, en aquellos con expre-
sion PD-L1 > 1% fue del 23.8% y en los pacientes con
expresion de PD-L1 < 1% fue del 16.1%. La SG media-
na fue de 8.7 meses, siendo de 11.3 meses para aque-
llos con expresion PD-L1 > 1% y de 5.95 meses para
el subgrupo de pacientes con expresion de PD-L1 <
1%. El nivolumab fue bien tolerado, con EA de grado
3-4 en el 18% de los pacientes, y la fatiga y la diarrea
fueron los EA de grado 3 mds frecuentes'®.

El anticuerpo anti-PD-L1 durvalumab mostr6 su efi-
cacia y seguridad en el estudio de fase I/ll 1108. Los
resultados del estudio mostraron una TRO del 17.8%
para el global de los pacientes que correlaciond con la
expresion de PD-L1, con una TRO del 27.6% para aque-
llos pacientes con expresion elevada de PD-L1 (> 25%)
frente al 5.1% de aquellos sin expresion o con expresién
baja (< 25%). Se documentd una SLP mediana de 1.5
meses y la SG fue de 18.2 meses. El 60.7% de los
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pacientes reportaron EA de cualquier grado, con la fa-
tiga, la pérdida de apetito, la diarrea y la erupcion como
EA mas frecuentes. Asimismo, el 6.8% de los pacientes
presentaron EA de grado 3-4'°. Sin embargo, el no
cumplimiento de los objetivos primarios en el estudio
confirmatorio DANUVE llevé a retirar la indicacion de
durvalumab para el tratamiento del carcinoma urotelial
localmente avanzado o metastasico previamente trata-
do con quimioterapia basada en platino®%6,

El estudio de fase Ib JAVELIN fue el primero en de-
mostrar la eficacia y seguridad del avelumab en carci-
noma urotelial, con una TRO del 16.5% (IC 95%:
12.1-21.8) después de 31.9 meses de seguimiento. La
SLP mediana fue de 1.6 meses (IC 95%: 1.4-2.7) y la
SG mediana fue de 7.0 meses (IC 95%: 5.9-8.5), con
una tasa de SG a los 24 meses del 20.1% (IC 95%: 15.2-
25.4). Los pacientes con respuesta objetiva en los pri-
meros tres meses se asociaron con una SG mayor (no
alcanzada vs. 7.1 meses) comparado con los que no
respondieron en los tres primeros meses. Se reportaron
EA relacionados con el tratamiento de cualquier grado
en el 71.1% de los pacientes y EA de grado = 3 en el
11.6% de los pacientes, con la fatiga como EA mas fre-
cuente (1.6%). El 20.5% de los pacientes presentd EA
relacionados con el sistema inmunitario, como la erup-
cién y los trastornos tiroideos”. La fase Ib del estudio
JAVELIN mostré que después de mas de dos afios de
seguimiento el avelumab presentaba una eficacia pro-
longada y un perfil de seguridad aceptable en pacientes
con carcinoma urotelial avanzado o metastasico trata-
dos con platino, con una mayor supervivencia en los
pacientes que respondieron de forma temprana'’.

Mantenimiento a la primera linea

En 2020 los resultados del estudio JAVELIN Bladder
100 llevaron a la aprobacioén del avelumab como tera-
pia de mantenimiento de primera linea en pacientes
con carcinoma urotelial localmente avanzado y metas-
tasico que no han progresado con la quimioterapia
basada en platino®”.

El uso de un inhibidor de punto de control inmunitario
como estrategia de mantenimiento de cambio después
de la quimioterapia citotdxica es una aproximacion te-
rapéutica que se basa en el uso de diferentes meca-
nismos de accién para evitar la progresion temprana
de la enfermedad posterior a una respuesta favorable
a quimioterapia basada en platino. La quimioterapia
puede ayudar al sistema inmunitario a recuperar la
capacidad de controlar la proliferacién del tumor, lleva
a una fase de equilibrio entre la célula tumoral y el

sistema inmunitario y reduce la carga tumoral. Sin em-
bargo, en la mayoria de los pacientes estos efectos son
solo temporales hasta que aparecen mecanismos de
resistencia. La administracién de una inmunoterapia de
mantenimiento puede mejorar la actividad del sistema
inmunitario, prolongar la fase de equilibrio, retrasar la
progresion del tumor y alargar la supervivencia
(Fig. 2)28-30_

Estudio JAVELIN Bladder 100

JAVELIN Bladder 100°' fue un estudio de fase Ill que
incluyd pacientes con carcinoma urotelial no resecable
localmente avanzado o metastdsico que no habian
progresado después de recibir una primera linea de
quimioterapia, consistente en cuatro a seis ciclos de
gemcitabina mas cisplatino o carboplatino. Después
de 4 a 10 semanas desde la Ultima dosis de quimio-
terapia, los pacientes fueron asignados de forma alea-
toria a recibir el mejor tratamiento de soporte solo
(grupo control) o con avelumab de mantenimiento. El
objetivo primario del estudio fue valorar el beneficio de
la terapia de mantenimiento con avelumab respecto al
tratamiento de soporte sobre la SG en todos los pa-
cientes aleatorizados y en el subgrupo con tumores
positivos para PD-L1, mientras que los objetivos se-
cundarios incluyeron la SLP y la seguridad. Los tumo-
res fueron clasificados como positivos para PD-L1
cuando cumplieron uno de los tres criterios siguientes:
> 25% de las células tumorales expresaban PD-L1, >
25% de las células inmunitarias expresaban PD-L1
cuando > 1% del area tumoral contenia células inmu-
nitarias, o si el 100% de las células inmunitarias ex-
presaban PD-L1 cuando < 1% del area tumoral
contenia células inmunitarias®'.

El estudio incluyé 700 pacientes (350 pacientes
en cada grupo de tratamiento), de los cuales el
51.1% presenté tumores positivos para PD-L1. El
mejor tratamiento de soporte mas avelumab mejord
significativamente la SG mediana respecto al grupo
de control. La SG fue de 21.4 meses en el brazo de
tratamiento con avelumab frente a 14.3 meses en el
brazo de control (HR: 0.69; IC 95%: 0.56-0.86;
p = 0.001) (Fig. 3A) y la tasa de SG a un afo fue
del 71.3 y el 58.4%, respectivamente. El avelumab
también prolong6 significativamente la SG en el sub-
grupo de pacientes PD-L1 positivos comparado con
el control. Mientras que la SG mediana no se alcan-
z6 en el grupo de pacientes tratados con avelumab
y fue de 17.1 meses en el grupo de control (HR: 0.56;
IC 95%: 0.40-0.79; p < 0.001) (Fig. 3B). La tasa de
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SG a un afno en el subgrupo de pacientes PD-L1
positivos fue del 79.1% (IC 95%: 72.1-84.5) y 60.4%
(IC 95%: 52.0-67.7), respectivamente. En cambio,
los pacientes con tumores PD-L1 negativos presen-
taron SG menores que los PD-L1 positivos en los
dos brazos de tratamiento, sin diferencias significa-
tivas entre los pacientes tratados con avelumab res-
pecto al control (18.8 vs. 13.7 meses; HR: 0.85; IC
95%: 0.62-1.18)°".

Los beneficios en la SG de la mejor terapia de so-
porte mas avelumab, se observaron en los subgrupos
preespecificados, siendo comparables en los pacientes
con respuesta completa/parcial (HR: 0.69; IC 95%:
0.53-0.89) y en aquellos con enfermedad estable (HR:
0.70; IC 95%: 0.46-1.05), y mostrando beneficio tanto
en los pacientes con enfermedad visceral (HR: 0.82;
IC 95%: 0.62-1.09) como aquellos sin enfermedad vis-
ceral (HR: 0.54; IC 95%: 0.38-0.76). Los andlisis explo-
ratorios también mostraron un mayor beneficio en la
SG con avelumab en varios subgrupos de pacientes,
como los = 65 afos, tanto quienes presentaban enfer-
medad renal crénica como los que no, aquellos con
respuesta completa o parcial con la quimioterapia de
primera linea o los que no padecian de lesién en el
pulmon o el higado (Fig. 4)%.

La SLP también fue mayor para los pacientes trata-
dos con avelumab comparado con el control tanto en
el conjunto de la poblacidn estudiada (3.7 vs. 2.0 me-
ses; HR: 0.62; IC 95%: 0.52-0.75) como en la

subpoblaciéon con tumores PD-L1 positivos (5.7 vs. 2.1
meses; HR: 0.56; IC 95%: 0.43-0.73) y en aquellos
pacientes con tumores PD-L1 negativos (3.0 vs. 1.9
meses; HR: 0.63; IC 95%: 0.47-0.85). Asimismo, los
pacientes tratados con avelumab presentaron mayores
TRO que los del grupo de control, tanto en el global
de la poblacion de estudio (9.7 vs. 1.4%; odds ratio
[OR]: 7.46; IC 95%: 2.82-24.45) como en el subgrupo
de pacientes con tumores positivos para PD-L1 (13.8 vs.
1.2%; OR: 12.70; IC 95%: 3.16-114.12)%".

Los pacientes del grupo de tratamiento con avelumab
presentaron una mayor incidencia de EA de cualquier
grado (98.0%) y EA de grado 3 o superior (47.4%) que
los del grupo de control (77.7 y 25.2%, respectivamen-
te). En el grupo tratado con avelumab los EA llevaron
a la interrupcion del tratamiento en el 11.9% de los
pacientes. Los EA de grado 3 o superior mas frecuentes
fueron la infeccidn del tracto urinario, observada en el
4.4% de los pacientes tratados con avelumab frente al
2.6% del grupo control, la anemia, presente en el 3.8
y 2.9% de los pacientes, respectivamente, y la fatiga,
en el 1.7 y 0.6% de los pacientes. Ademas, entre los
pacientes tratados con avelumab el 29.4% presentd EA
relacionados con el sistema inmunitario y un 7% de los
pacientes fue de grado 3. Los EA relacionados con el
sistema inmunitario mas frecuentes fueron los trastor-
nos de la tiroides, que se observé en el 12.2% de los
pacientes, seguidos por erupciones relacionadas con el
sistema inmunitario. Un 9.0% de los pacientes tratados
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Figura 3. Supervivencia global en el conjunto de la poblacion estudiada (A) y en la subpoblacion de pacientes positivos

para PD-L1 (B) (adaptada de Grivas et al., 2020°?).

IC 95%: intervalo de confianza del 95%; NE: no estimable; PD-L1: ligando 1 de muerte programada;

con avelumab recibié glucocorticoides en alta dosis (>
40 mg diarios de prednisona o equivalente) después de
presentar los EA relacionados con el sistema
inmunitario®’.

El pembrolizumab también se evalué como terapia de
mantenimiento de primera linea en el estudio de fase
[ HCRN Gu14-182, sin embargo, aunque los resultados
mostraron una mejora significativa en la SLP (5.4 vs.
3.0 meses; HR: 0.65; p = 0.04), respecto al placebo, el
pembrolizumab no consiguié una mejora significativa

de la SG (22 vs. 18.7 meses; HR: 0.91; IC 95%: 0.52-
1.59; p = 0.748)®. En la actualidad el pembrolizumab
no esta aprobado como terapia de mantenimiento para
el carcinoma urotelial.

Actualmente las guias consideran el uso de avelu-
mab como terapia de mantenimiento de cambio en
aquellos pacientes que presentan respuesta o enfer-
medad estable después de la quimioterapia basada en
platino como esquema de tratamiento de primera linea
preferido (Fig. 1)*°.
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Figura 4. Supervivencia global de la terapia de mantenimiento de primera linea con avelumab en los subgrupos

preespecificados.

ECOG: Eastern Cooperative Oncology Group, HR: hazard ratio, IC 95%: intervalo de confianza del 95%; MTS: mejor
terapia de soporte; NE: no estimable; PD-L1: ligando 1 de muerte programada; SG: supervivencia global (adaptada de

Grivas et al., 2020°%).

Discusion

Los pacientes con carcinoma urotelial avanzado tie-
nen un prondstico pobre. Aproximadamente el 5% de
los pacientes presenta enfermedad metastasica en el
momento del diagndstico®.

Segun las guias internacionales, el estandar de trata-
miento de primera linea del carcinoma urotelial localmen-
te avanzado o metastasico consiste en una combinacion
de quimioterapia basada en platino (nivel de evidencia
[NE] I; grado de recomendacion [GR] A), seguido de
inmunoterapia de mantenimiento con avelumab en aque-
llos tumores sin progresion después de la quimioterapia
(NE I; GR A) (Figura 1)*.

Después de la progresion con la primera linea de
tratamiento con quimioterapia basada en platino solo
una pequefia proporcion de los pacientes pueden
recibir una segunda linea de tratamiento, ya que a
menudo presentan una carga sintomatica importante
y tienen un rapido deterioro de la calidad de vida y
la funcién fisica’. Tanto atezolizumab como pembro-
lizumab, nivolumab y avelumab se encuentran apro-
bados para el tratamiento del carcinoma urotelial
avanzado después de la progresion con la quimiote-
rapia basada en platino*?%. Las guias recomiendan
atezolizumab o pembrolizumab como alternativas de

tratamiento para pacientes con tumores PD-L1 posi-
tivos no elegibles para quimioterapia con cisplatino,
aunque el nivel de evidencia es relativamente bajo
(NE 1ll; GR B)°.

Para prolongar los beneficios del tratamiento de prime-
ra linea a la vez que se evita la resistencia y la toxicidad
acumulativa se puede seguir una estrategia de trata-
miento alternativa que consiste en la terapia de mante-
nimiento de cambio con un inhibidor de punto de control
después de la quimioterapia citotéxica®**. Esta estrate-
gia aprovecha los diferentes mecanismos de accion de
la quimioterapia y la inmunoterapia, con el objetivo de
activar el sistema inmunitario, retrasar la progresion de
la enfermedad y mejorar la supervivencia®®.

El inhibidor de PD-L1 avelumab es el primer y Unico
agente aprobado para el tratamiento de mantenimiento
de primera linea para el carcinoma urotelial localmente
avanzado y metastasico que no ha progresado con la
quimioterapia basada en platino. El estudio JAVELIN
Bladder 100 mostrd los beneficios de la combinacién
de avelumab mas el mejor tratamiento de soporte, con
una reduccion del 31% en el riesgo de muerte respecto
el mejor tratamiento de soporte solo®'.

La quimioterapia basada en platino seguida de inmu-
noterapia de mantenimiento con avelumab en aquellos
tumores sin progresion después de la quimioterapia es
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la estrategia de tratamiento que ha reportado mayor
SG en pacientes con carcinoma urotelial y, por lo tanto,
es el estandar actual de tratamiento.
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Abstract

Cancer is a significant cause of death worldwide. Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) infection
is spreading rapidly globally. Information on coronavirus disease 2019 (COVID-19) and its complications in cancer patients
are still limited. It is relevant to consider that some chemotherapeutic agents have secondary immunosuppressive effects.
Approximately 35% of hematologic cancer patients develop pneumonia caused by community respiratory viruses. People
older than 65 years-old or with severe neutropenia or lymphopenia are at higher risk. Cancer patients with pneumonia in-
fected by parainfluenza virus showed a higher risk of mortality compared to non-cancer patients (p < 0.05; 12.3% vs. 3.8%)
or coronavirus infections (p < 0.01; 24% vs. 30%). Complications associated with SARS-COV2 infection in cancer patients
are limited to descriptive studies, with those who received myeloablative, immunosuppressive or monoclonal antibody ther-
apies being more susceptible.

Keywords: SARS-CoV-2. COVID-19. Cancer. Chemotherapy.

Brote del nuevo coronavirus SARS-CoV-2 y cancer: revision de la literatura

Resumen

El cancer es una causa significativa de muerte en todo el mundo. La infeccion por el sindrome respiratorio agudo severo
coronavirus-2 (SARS-CoV-2) se estd propagando répidamente a nivel mundial. La informacidn sobre la enfermedad por
coronavirus 2019 (COVID-19) y sus complicaciones en pacientes con cdncer aun es limitada. Es relevante considerar que
algunos agentes quimioterapéuticos tienen efectos inmunosupresores secundarios. Aproximadamente el 35% de los paci-
entes con cancer hematoldgico desarrolla neumonia causada por virus respiratorios comunitarios. Las personas mayores
de 65 afios o0 con neutropenia o linfopenia grave tienen un mayor riesgo. Los pacientes oncolégicos con neumonia infect-
ados por el virus parainfluenza mostraron un mayor riesgo de mortalidad en comparacion con los pacientes no oncolégicos
(p < 0.05; 12.3% vs. 3.8%) o infectados por coronavirus (p < 0.01; 24% vs. 30%). Las complicaciones asociadas con la in-
feccion por SARS-COV2 en pacientes con cadncer se limitan a estudios descriptivos, siendo mas susceptibles aquellos que
recibieron terapias mieloablativas, inmunosupresoras o con anticuerpos monoclonales.
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Introduction

Cancer is the second leading cause of death world-
wide. According to GLOBOCAN, the number of new
cases in 2018 was 17,036,900'. Cancer patients are
under immunosuppression as a consequence of the
malignancy as well as their cancer therapies; for this
reason, they are more susceptible to infections than
non-cancer patients®®.

Different kind of viruses that can affect the respi-
ratory airway in immunocompromised patients, the
most frequent described are influenza, parainfluenza,
rhinovirus, respiratory syncytial virus, coronavirus,
and human metapneumovirus*®. Coronavirus dis-
ease 2019 (COVID-19) was first described in the
province of Wuhan, China, in late December 2019;
this disease is caused by severe acute respiratory
syndrome coronavirus-2 (SARS-CoV2), which is a
novel type of coronavirus®. Available information
about COVID-19 and its complications in cancer pa-
tients is still limited. However, different medical soci-
eties have been working on guidelines and
recommendations for this group of patients. Unlike
the 2002 coronavirus contagion that affected 32
countries, COVID-19 shows a faster spread pattern
than its predecessor, but with a lower mortality
(2.09% for SARS-CoV2, 10.8% for SARS-CoV, and
34.77% for the acute respiratory syndrome of the
middle east: MERS-CoV)"%.

Methods

An extensive systematic electronic search was un-
dertaken of articles in electronic databases of PubMed,
LILACS, EMBASE, and Scopus. The included search
terms were as follows: “COVID19”, “COVID-19”, “SARS-
Cov2”, “cancer”, “neoplasms”, “immunotherapy”, “fil-
gastrim”, and “G-CSF”. To optimize and expand the
search results, we also examined guidelines from
some of the main international institutions involved with
oncology and COVID-19 research: ASCO (American
Society of Clinical Oncology), ESMO (European Soci-
ety for Medical Oncology), NCCN (National Compre-
hensive Cancer Network), and IDSA (Infectious
Diseases Society of America). Studies published in
English or Spanish, from December 1, 2019 to October
15, 2020 were considered eligible. Entire texts of the
articles reviewed were analyzed, articles which reiter-
ated the same clinical outcomes were excluded from
the study.

Cancer and respiratory viral infections

The most common pathogens isolated in lower respi-
ratory tract infections (LRTIs) are viruses 38% (human
rhinovirus (20.1%), influenza (9.9%), human coronavirus
(7.4%), and others), of them®. LRTI in immunocompro-
mised hosts is a significant cause of morbidity and mor-
tality itself'. The incidence of this kind of infections is
ranged between 3.5 and 29%'", nevertheless, it depends
on the anticancer therapy and the type of malignancy.

Cancer patients had significant higher mortality than
non-cancer patients in case of pneumonia caused by
parainfluenza virus (p < 0.05; 12.3% vs. 3.8%) and coro-
navirus infections (p < 0.01; 24% vs. 30%)'?. Approxi-
mately 35% of the hematologic cancer patients can
develop pneumonia caused by community respiratory
viruses; moreover, the higher risk of complications is for
people older than 65 years old, severe neutropenia or
lymphopenia'®. One report identified that the main risk
factors of viral infection in immunocompromised host
are stem cell transplant (75%), and neutropenia (62%)'.

Clinical manifestations of COVID-19

Most of the publications reported that primarily symp-
toms of novel disease COVID-19 are fever (78%), cough
(63%), fatigue (21%), myalgia (28%), pharyngeal pain
(26%), and diarrhea (6%). Many of the cases treated in
the emergency rooms may be in an incubation period,
considering them highly problematic due to the high
risk of contagion. Nevertheless, the meantime of expo-
sure at the onset of symptoms was 4 days (range from
3 to 5 days)'®'6. The typical findings of asymptomatic
SARS-CoV2 infection on chest tomography (CT) are
images of ground-glass opacities (50%), stripe shad-
owing in the lungs (20.8%), and 29.2% had no signifi-
cant changes in their CT images’. Symptomatic
patients also present consolidation, nodules, pleural
effusion, thoracic lymphadenopathy, lung disease such
a fibrosis or emphysema or a combination of ground-
glass opacities and consolidation®,

COVID-19 in cancer patients

The incidence of cancer patients with COVID-19 is
between 1% and 7.1%,; in spite of the provided informa-
tion about this group of patients usually reports a small
sample size®'®. Liang et al. reported 1590 cases of
COVID-16; however, just 1.13% (n = 18) of the patients
were diagnosed with cancer before the infection, most
of them had a clinical record of heavy smoking, a
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history of surgical resection (72%), and half of them
were considered with stable disease for more than
4 years since cancer diagnosis. These factors suggest
that the state of chronic immunosuppression caused by
cancer may be associated with a risk of a more severe
clinical status®2°, and survival is poorer among cancer
patients with comorbidity such as obesity, chronic heart
failure, and complications after surgery?'.

The data available suggest that patients with lung
cancer are a risk population due to their history of pul-
monary illness; this situation is constant in other respi-
ratory diseases such as asthma or chronic obstructive
pulmonary disease®>?°. Tian et al. reported two cases
which were “accidental” among a sampling of the
COVID-19 in lung tumors at the time of the surgery.
During the 29 days of hospital stay, one of the patients
was never febrile?*.

A retrospective cohort in cancer patients with
COVID-19 shows that lung cancer (25%) was the most
frequent cancer, and all the patients had a history of
anti-cancer therapy such chemotherapy, radiotherapy,
or immunotherapy. Another important characteristic is
that 35.7% of the patients have an advanced stage of
cancer. Symptoms were like non-cancer patients report-
ed in other studies, fever was the most prevalent symp-
tom (23.82%), but these patients also present dry cough
(22.81%) and dyspnea (14.5%). Laboratory results
showed anemia in 75%, leukopenia (32.1%), low levels
of serum albumin (89.3%), highly sensitive C-reactive
protein levels (82.1%), and lactate dehydrogenase
(50%). CT images were similar than other reports of
non-cancer patients.

Clinical data for suggesting deferring chemotherapy are
still limited. The toxicity of some anti-cancer drugs such
as bleomycin is uncertain, also the effects of COVID-19
in patients with chemotherapy neutropenia®®?".

So far, the most of the recommendations came from
expert communications suggesting that maintenance
schedules or non-curative chemotherapy may be post-
poned due to the risk of immunosuppression generated
by the treatments, increasing the potential risk of
COVID-19 infection. Those chemotherapies that can
provide a potential cure, and if the patient is in a low-
risk community of cases, can be administered; life-sav-
ing chemotherapy is still recommended?2°.

In the case of gynecological cancer, it is recommended
to differ the surgical management at least 15 days, how-
ever, it depends on the type of cancer. In endometrial
cancer, surgery can be postponed for 2 months®%3', The
most recent expert consensus recommends to be careful
with the decision of delaying cancer therapy; accordingly,

it is essential to consider the risk of the medical actions
in light of the benefits to the patient®>=3,

Steroids in cancer and COVID-19

The use of steroids is still controversial, so far, a
comment recently published in the Lancet concludes
that although it shows a discreet benefit for the control
of an inflammatory process, its chronical use and the
dosage prescribed may befit as an inflammatory drug.
However, it also reduces immune response, especially
against viruses®. Yang and collaborators identified that
the use of steroids in lupus erythematosus increased
the risk of various opportunistic infections 136 times,
the relative risk being 2.24 (95% Cl: 1.26-4.00) for
cases with doses higher than 60 mg of prednisone®.
Other infectious processes, such as herpes zoster in-
fection, can also increase, especially with the use of
intravenous boluses of steroids or higher maintenance
doses of 7.5 mg®.

In patients with lymphoid neoplasia, the use of ste-
roids is common, both in induction strategies (lympho-
blastic leukemia, non-Hodgkin lymphoma, and chronic
lymphocytic leukemia) and also in maintenance strategy
(multiple myeloma)®’”. A particularly vulnerable group is
patients diagnosed with multiple myeloma; the evidence
is still limited and most of the available information come
from expert recommendations. Suspends the steroid
therapy (dexamethasone and prednisone) is a main
point in case of lower immunoglobulins levels and it is
important to consider the administration of intravenous
immunoglobulin as well as ponder the use of antiviral
and prophylactic therapy against Pneumocystis jirovec-
c¢i when we prescribed proteasome inhibitors or mono-
clonal antibodies (anti-CD38)%®.

Cancer therapies in COVID-19

As chemotherapy and steroids, the use of different
types of monoclonal antibodies is debatable. The main
monoclonal antibody used is Rituximab, its mechanism
of action is mainly based on complement-mediated
cytotoxicity, activation of apoptosis, and antibody-de-
pendent cytotoxicity®®, during its administration the risk
of hypogammaglobinemia is variable. Casulo et al., in
their series of 211 patients with B-cell lymphoma, re-
ported a 38.54%, incidence of hypogammaglobulin-
emia, the 6.6% of the cases developed symptomatic
hypogammaglobulinemia after 6-month period“?. The
recommendations for monoclonal therapy use in
COVID-19 patients such as Rituximab, is opened for
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discussion, and the real benefit of each treatment must
be analyzed. For example, according to the recom-
mendations in patients with multiple sclerosis, individ-
vals living in regions with a high number of
CQOVID-19 cases should be isolated at home, especial-
ly if they use strategies such as teriflunomide, Alemtu-
zumab, Cladribine, Rituximab, or Fingolimod, but so
far the discontinuation of some of the cycles is still
controversial*'#2,

Patients with cancer receiving
immunotherapy

Immunotherapy has had an expanding presence in
oncology, becoming a primary systemic treatment option
in diseases such as melanoma, lung, urothelial, renal,
and head-and-neck cancers. Patients receiving these
treatments are faced with a unique set of treatment-re-
lated toxicities driven by an autoimmune mechanism, an
overlap in the physiological insult from immunothera-
py-mediated pneumonitis and SARS-CoV2-related inter-
stitial pneumonia is hypothesized. An association
between immune-related adverse events and severe
COVID-19 has been raised during the current outbreak*?,
suggesting a more severe outcome, having a higher rate
of death and rate of developing critical symptoms as
compared to other cancer treatment modalities**. For
this reason, the main oncology societies have published
guidelines to addressing the use of cancer immunother-
apy in the COVID-19 era (Table 1). Practice points for
cancer immunotherapy are: use extended interval immu-
notherapy (nivolumab every 4 weeks and pembrolizum-
ab every 6 weeks); individualized assessment for pausing
or cessation of immunotherapy in patients with controlled
low disease burden*>“¢. These call for careful consider-
ations on the use of dual checkpoint inhibitor therapy
depending on the local prevalence of community trans-
mission and the capacity of the local health service to
cope with demand*34°,

Granulocyte-colony stimulating factor
(G-CSF) and COVID-19

Recombinant human granulocyte colony-stimulating
factor (G-CSF, filgrastim) is widely given to oncology
patients to counteract neutropenia and prevent infec-
tion. G-CSF is both a growth factor and cytokine that
initiates proliferation and differentiation of mature gran-
ulocytes*’#8, Soon after the onset of the pandemic, a
panel of experts suggested to increase the use of
prophylactic G-CSF alongside chemotherapy to

Table 1. Recommendations for cancer immunotherapy
during the coronavirus COVID-19 pandemic

Recommendation

Screening with a standardized questionnaire for symptoms and
exposure should be performed at first visit and between
hospital visits

Patients should be tested for SARS-CoV2 48-72 h before
initiating treatment with cytotoxic chemotherapy, stem cell
transplantation, long acting biologic therapy, cellular
immunotherapy, or high-dose corticosteroids
SARS-CoV2 RT-PCR testing should be done to detect infection
due to SARS-CoV2 and adjust treatment. If availability of tests is
limited, RT-PCR should be offered only for symptomatic patients
or in case of a positive case of a family member or caregiver
SARS-CoV2 serology testing should be offered to all cancer
patients. If not available, limit tests to all patients undergoing
chemotherapy or immunotherapy or any other active
anti-cancer treatment

COVID-19 testing should be proposed to all patients undergoing
chemotherapy or immunotherapy, also, in case of a positive
case of a family member or caregiver

Prevention of coinfections: seasonal influenza vaccination for
patients taking single-agent immune checkpoint inhibitor (the use
in combination checkpoint recipients should be individualized).
Pneumocystis jirovecii prophylaxis for patients receiving
prolonged corticosteroid therapy for immune-mediated toxicities

Judicious use of combination anti-CTLA-4 and anti-PD-1/
anti-PD-L1 immunotherapy in patients requiring high tumor
response rate with good organ functional reserve. Combination
checkpoint therapy is associated with higher rate for immune-
related toxicities (pneumonitis), which may potentially have an
adverse impact on outcomes in patients with COVID-19

Prefer oral regimens to minimize hospital visits (such as
ibrutinib, acalabrutinib, and venetoclax)

SARS-CoV2: Severe acute respiratory syndrome coronavirus-2,
COVID-19: Coronavirus disease 2019, RT-PCR: Reverse transcription-polymerase
chain reaction.

minimize neutropenia duration“®. However, series of
cases were quickly reported where G-CSF administra-
tion was associated with the development of severe
disease from COVID-19°°, Morjaria et al. conducted an
observational cohort of 304 hospitalized patients with
cancer and COVID-19 to investigate links between con-
current neutropenia (N = 55) and G-CSF administra-
tion (N = 16) on COVID-19-associated respiratory
failure and death; they found that G-CSF administra-
tion was associated with increased need for high oxy-
gen supplementation and death (HR: 2.97, 95% CI:
1.06-8.28, p: 0.038)*". Hence, waiting for more exten-
sive data from prospective studies, it is probably better
to avoid an extensive use of G-CSF in favor of an
approach based on the use of prophylactic antibiotics,
mainly driven by a thorough clinical evaluation of
patients*®5',
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Conclusion

COVID-19 infection is currently an emergency world-
wide. Actually, the spread of the virus is uncertain in
each region of the world, being greater today in the
United States and in Europe. For health caregivers,
nurses, and surgeons, pathologist is necessary to have
an adequate use of protective equipment, because bi-
ological specimens pose potential risk of infection.
Cancer patients are considered as a population at risk
for the acquisition of different types of infectious pro-
cesses, including viral infections. We still do not know
the behavior of COVID-19 infection in the different types
of cancer (including hematological cancer). Therefore,
recommendations can only be made according to the
risk offered by each treatment regimen individually.
Special care is required for those patients receiving
high dosages of steroids, therapies with a high risk of
immunosuppression, or the use of monoclonal antibod-
ies due to the blockage that the innate immune re-
sponse generates. We summarized the current
recommendations from oncology societies (ASCO,
ESMO, NCCN, and IDSA) and expert consensuses as
shown in table 1. Until now, it is considered to defer
treatment schedules as much as possible except for
those situations in which chemotherapy can be cura-
tive. Finally, as the pandemic progresses, the behavior
of this specific population will be known to provide more
solid recommendations.
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