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Abstract

Purpose The Latin American Brain Tumor Board (LATB) is a weekly teleconference connecting pediatric neuro-oncologists
from referral centers in high-income countries with pediatric subspecialists from 20 Latin American countries since 2013. This
survey explored the participants’ experience utilizing this resource.

Methods A cross-sectional electronic questionnaire was distributed to 159 participants through email and Cure4Kids.

Results Ninety-five respondents (60%) from all the participating countries completed the survey. Sixty-one reported
frequent-attendance (> 1 per month), 23 reported infrequent-attendance (< I per month), and 11 never participated. The
most frequently reported attendance-barriers were the subspecialist’s workload (64%), the timing of the teleconference
(38%), and Internet connectivity problems (29%). Subspecialist’s workload was more frequently reported as a barrier
compared with other barriers, in both the frequent- and infrequent-attendance groups (p < 0.05), with the exception of the
timing of the meeting in the infrequent-attendance group. More than 80% of attendees found the frequency and duration of
the teleconference were sufficient. Utilizing Spanish as the primary language was reported to enhance the recommenda-
tions by 93% of the attendees. Moreover, 84% reported that the recommendations (almost) always fit the local circum-
stances. Furthermore, 99% of attendees found the teleconference provided a continuing medical education opportunity.
Finally, 96% of attendees (almost) always found that the provided recommendations helped to improve the outcomes/
quality of life of the patients.

Conclusions The LATB teleconference provided a valuable tool for the management of pediatric brain tumors in Latin America
as it provided a feasible and easy to access continued medical education opportunity for the participants.

Keywords Childhood brain tumors - Central nervous system tumors - Global oncology - Lower and middle income countries -
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Introduction

Eighty percent of the 200,000 children diagnosed with cancer
annually worldwide reside in low- and middle-income coun-
tries (LMIC) [1, 2]. In contrast to high-income countries (HIC)
where 80% of children diagnosed with cancer are surviving,
children with cancer in LMIC have limited access to treatment
and lower cure rates [1-3].

Central nervous system (CNS) cancers are the second most
common pediatric malignancy after leukemia worldwide [4].
Pediatric CNS cancer is the leading cause of cancer-related
childhood mortality in the USA [5]. The population of Latin
American countries is younger than HIC as 25% of the pop-
ulation is below 14 years of age compared with 19% in North
America [6]. Therefore, the burden of Pediatric CNS cancer is
expected to increase in Latin America, especially with con-
tinuing improvements in public health that decrease infant and
childhood mortality associated with malnutrition and infection
[4, 7-9]. However, delivering effective pediatric neuro-
oncology medical care relies on the availability of numerous
pediatric subspecialties, ancillary staff, and costly physical
and infrastructure resources [8]. Therefore, the capacity of
LMIC in Latin America to reduce the burden of CNS cancer
among their children is limited by the complex nature of pe-
diatric neuro-oncology.

The majority of oncologists in Latin America are not
subspecialized. They serve a diverse population of chil-
dren with often complex hematological and oncological
diseases. Therefore, the responsibility to keep apprised
of advanced treatment options and the latest research for
patients with a wide variety of conditions including brain
tumors is a daunting task. Moreover, the medical literature
is primarily written in English and accessible via costly
journal subscriptions that may not be available in some
institutions. Additionally, the delivery of effective neuro-
oncology care needs a strong multi-disciplinary effort,
which is lacking as well.

The Latin American Brain Tumor Board (LATB) tele-
conference was piloted in August 2013 with the aim to ad-
dress the previously mentioned challenges. This effort has
since grown to connect six global pediatric neuro-
oncologists from children’s hospitals and cancer centers in
the USA, Canada, and Spain with pediatric subspecialists
from 20 Latin American countries' (Fig. 1). Accordingly,
the LATB aims to both provide support and education and
promote a multi-disciplinary approach, second pathology,
and radiology reviews in addition to medical care recom-
mendations that accommodate to the local conditions of the
participating institutions.

! The six-global pediatric neuro-oncologists are from the following institu-
tions: Hospital for Sick Children (Canada), St. Jude Children’s Research
Hospital (USA), Hospital Sant Joan de Déu (Spain), Hospital Infantil
Universitario Nifio Jesus (Spain), and Nationwide Children’s Hospital (USA).
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The LATB is a real-time, web-based, 1-hour weekly telecon-
ference that is held every Monday. Prior to the sessions, partici-
pants from Latin America prepare and submit presentations of
cases they want to be reviewed by the six global pediatric neuro-
oncologists for arecommendation of care. Each session is limited
to up to four cases to provide sufficient time for detailed discus-
sion. Upon review of the cases, we select specific cases that
would benefit from a second pathology review either at
Nationwide Children’s Hospital or St. Jude Children’s
Research Hospital. The session is conducted in Spanish utilizing
St. Jude Children’s Research Hospital’s Cure4Kids online plat-
form. Finally, meeting summary reports (minutes) are sent after
each session in Spanish to all members regardless of their partic-
ipation to distribute and solidify the recommendations provided.

As this program continued to show increasing participation,
we collected participants’ feedback on various processes of the
LATB to provide an evaluation process of the teleconference
with the aim to improve the participants’ utilization of this tool
and the sustainability of such intervention [10—12]. Therefore,
we developed a web-based survey to objectively evaluate our
program. The survey focused on various processes of the tele-
conference that may affect attendees’ experience utilizing this
tool; however, it was not aiming to measure the change in
patients’ outcomes prior and post-implementation of LATB.

In this report, we highlighted the strengths and weaknesses
of various processes of the LATB teleconference, with the
hopes of improving our program and provide guidance for
designing and implementing future similar global oncology
telemedicine interventions.

Methods

The cross-sectional electronic survey was approved by the in-
stitutional review board (IRB) at Nationwide Children’s
Hospital. A Google Forms platform was used to design a
web-based questionnaire. The survey included 17 core ques-
tions to evaluate the participants’ feedback on various compo-
nents of the program (Online Resource 1). The questions were
reviewed by the six global pediatric neuro-oncologists from the
partner sites mentioned above. The questions were translated
into Spanish and distributed to 159 participants from 20 Latin
American countries using their emails and the Cure4Kids plat-
form. The 159 participants from Latin America are predomi-
nantly pediatric hematologists/oncologists (n = 112) (Table 1).

Data were collected from December 2017 to January 2018.
To increase participation, reminders were sent to all eligible
participants 1, 2, and 4 weeks after the initial request.
Participation in the survey was optional and no personal iden-
tifying information was collected. The need to obtain a signed
consent to participate in the study was waived by the
Nationwide Children’s Hospital IRB. Study personnel utilized
standard measures to protect confidentiality. All data were
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stored online via a password protected form in Google Forms
and password protected Microsoft Excel sheet.

Survey responses were analyzed using descriptive statis-
tics. The respondents were stratified on the basis of their at-
tendance frequency. Frequent-attendance group were defined
as respondents who participated at least once per month in the
LATB teleconference. Infrequent-attendance group were de-
fined as respondents who participated less than once per
month. Respondents who never participated in the program

Table 1
Board

Participating subspecialties in the Latin American Brain Tumor

Sub-specialty Number (%) of participants

Neuro-oncology 2(D
Pediatric hematology and oncology 112 (70)
Neurosurgery 10 (6)
Pathology 50)
General pediatrics 4(3)
Radiation oncology 4(3)
Radiology 3(2)
Trainee (resident/fellow) 11(7)
Other non-physician clinical staff 8(5)
Child-life therapist 4
Nurse 1
Applied pediatric oncology scientist 1
Oncology service admin. coordinator 1
Not specified 1

were classified as a never-attendance group. The responses of
the never-attendance group were only included in the analysis
of the barriers and limitations to attend the teleconference and
the LATB post-teleconference summary reports, and other-
wise were excluded from the evaluation of the other processes
of the teleconference. “Participants” refers to all members of
the LATB in Latin America who were invited to fill out the
survey (n = 159). “Respondents” refers to all members of who
completed the survey regardless of their attendance frequency
(n=95). “Attendees” refers to respondents of the survey who
at least participated once in the teleconference (n = 84).
Differences in survey responses between respondents with
frequent- and infrequent- attendance were analyzed using
chi-square or Fisher’s exact tests. All statistical analyses were
performed using the base R statistical package (R Foundation
for Statistical Computing, Vienna, Austria).

Data availability All data generated or analyzed during this
study are included in this published article and its supplemen-
tary information files.

Results

Ninety-five members of the LATB from Latin America com-
pleted the survey (60% response rate). Responses were collect-
ed from all 20 countries participating in LATB (Fig. 2). Sixty-
one respondents reported frequent-attendance: 21 reported a
weekly attendance, 25 reported a bi-weekly attendance, and
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15 participated once a month. Twenty-three respondents report-
ed infrequent-attendance: four participated once in 3 months,
19 participated once or twice only, and 11 of the respondents
have never participated in the teleconference.

Teleconference attendance barriers

Ten respondents reported no attendance limitations. The most
frequently reported attendance barriers were the physicians’

workload (64%), the timing of the teleconference (38%), and
Internet and accessing Cure4Kids problems (29%) (Fig. 3).
The infrequent-attendance and never-attendance groups re-
ported all attendance barriers more frequently compared with
the frequent-attendance group except for Internet and
accessing Cure4Kids problems (Fig. 3). However, the differ-
ence in reporting attendance barriers among the three-different
attendance frequency groups did not reach statistical signifi-
cance (p > 0.05). Internet and accessing Cure4Kids problems
were reported similarly in all three attendance groups.

Fig. 3 Barriers and limitations to 80%

participate in the Latin American 0,69
Brain Tumor Board '
teleconference 70%
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" Never Attended
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40% -
30% -
20% -
10% -
0% -
Respondent's
respective workload
amount

Other barriers

Access/Internet
issues

Timing of the Day of the week

teleconference
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Sixty percent of frequent-attendance respondents reported
workload as a limitation to participate in the teleconference
compared with 70% of infrequent-attendance and 73% of
never-attendance respondents (p =0.69). Among the
frequent-attendance group, workload was reported more fre-
quently compared with all other barriers (p <0.05) (Fig. 4).
Among the infrequent-attendance group, workload was more
frequently reported than all other barriers (p < 0.05) except for
the timing of the teleconference (»p = 0.30). Among the never-
attendance group, there was no statistical difference in
reporting attendance barriers.

Six respondents reported other limitations; two cited the
incompatibility of the given recommendations to their local
conditions. One respondent, who reported weekly attendance,
stated that the teleconference minimizes the role of neuropa-
thologists and pathologists from Latin America. Also, one

respondent from Brazil cited language as a barrier. Finally,
two respondents, who never participated in the teleconference,
reported lack of information such as not knowing the time and
day of the conference.

The participants’ preparation time,
frequency, and duration of the teleconference

Seventy-seven attendees (92%) of the teleconference
(totally) agreed that the weekly frequency of the LATB
was sufficient to discuss the requested cases. Furthermore,
70 attendees (83%) (totally) agreed that the duration of the
teleconference (1 hour) was sufficient to cover the requested
cases. Sixty-four attendees (67%) (totally) agreed with both
previously mentioned statements. Finally, 66 attendees

Fig. 4 Comparison between 80% -
barriers to participate in the Latin « *
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o
2 40% -
9]
~
IS
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Frequent Attendees Infrequent Attendees Never Attended
Frequent attendance group | Infrequent attendance group Never attendance group
Barriers
Holm adjusted value Holm adjusted value Holm adjusted value
Workload vs Timing 0.045 0.30 0.99
Workload vs Day of the week <0.0001 0.0064 0.99
Workload vs Access 0.01 0.0395 0.52
Timing vs Day of the week 0.045 0.57 0.99
Timing vs Access 0.70 0.99 0.99
Day of the week vs Access 0.11 0.99 0.99

"t = <0.05 #F = <01 % = <001 #EF = < 0001

@ Springer



262

Childs Nerv Syst (2019) 35:257-265

(79%) reported that there was (almost) always enough time
to prepare the unified template for submitting the requested
cases before presenting them in the teleconference
(Online Resource 2).

Education and recommendations provided
during the teleconference

Eighty attendees (95%) (totally) agreed that using Spanish as
the primary language to conduct the LATB teleconference
made the discussion easier to understand and helped to pro-
vide clear recommendations. Two attendees from Brazil (2%)
disagreed with the previous statement. Eighty-three attendees
(99%) reported that the provided recommendations were
(almost) always clear to follow. Seventy-one attendees
(85%) found that the provided recommendations (almost) al-
ways fit their local circumstances. Thirteen attendees (15%)
who stated that the recommendations fit occasionally or rarely
their local conditions were from Argentina (n = 1), Colombia
(n=1), Ecuador (n = 3), El Salvador (n = 1), Honduras (n = 3),
Mexico (n = 1), Panama (n = 1), and Venezuela (n = 1). Six of
these attendees (46%) participated only once or twice in the
teleconference, while seven (54%) reported frequent-atten-
dance. Eighty-three attendees (99%) (totally) agreed that the
teleconference provided an opportunity for continued medical
education and helped in updating their medical knowledge in
the field of pediatric neuro-oncology (Online Resource 2).

Eighty-one attendees (96%) (almost) always found that
the recommendations helped to improve the outcomes and/
or the quality of life of the discussed patients. While, none
reported that the recommendations rarely, or (almost) never
helped to improve the outcomes and/or the quality of life
their patients (Fig. 5).

Fig. 5 Responses of frequent- 70%
attendance and infrequent-
attendance group to the role of 60% -
LATB in improving the outcome/
quality of life of patients
discussed in the teleconference 50%
]
=
S 40% -
g
S
S 30%
X
20% -
10% -
0% -
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The post-teleconference summary reports

Seventy-nine respondents (83%) reported that they (almost)
always checked the post-teleconference minutes/summary re-
ports to keep themselves up to date even if they did not par-
ticipate in the session. Seven (64%) out of the 11 never-
attendance group stated that they (almost) always read the
post-teleconference summary reports.

Eighty-eight respondents (93%) (totally) agreed with the
statement that the post-teleconference minutes were sent with-
in an appropriate time. Eighty-seven of them (92%) (totally)
agreed that the post-teleconference summary reports were
clear and easy to understand (Online Resource 3).

The inclusion of more subspecialties
in the teleconference

Seventy-two attendees (86%) (totally) agreed on the need to
include more subspecialties to the teleconference.
Neuroradiology (70%), neuropathology (67%), and neurosur-
gery (65%) were the most requested subspecialties
(Online Resource 4).

Sending pathology tissue for second-look
review by the LATB pathologists

Thirty-three attendees (39%) (totally) agreed that sending pa-
thology slides for a second-look in the USA was easy. Twenty-
five attendees (30%) were neutral and 26 (31%) (totally)
disagreed with the previously mentioned statement (Online
Resource 2).

Forty-eight attendees (57%) reported that they (almost)
always reviewed the results of the second opinion pathology

66%

¥ Frequent attendance group

® Infrequent attendance group

p-value=0.0057

Always

Almost Always Occassionally
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review with their institute pathologists. However, 26 at-
tendees (31%) rarely or (almost) never reviewed the results
of the second-look review with their pathologists (Online
Resource 2).

Discussion

Telemedicine is a method used to exchange medical care ex-
pertise in various fields of medicine and has been increasingly
utilized to connect highly specialized cancer centers in HIC
with their counterparts in LMIC [8, 13-20]. We have been
utilizing this methodology for our global pediatric neuro-
oncology program to connect pediatric neuro-oncologists
from dedicated centers in HIC with pediatric subspecialists
from LMIC. Since the program has been running for the last
4 years, we felt it is valuable to assess the strengths and weak-
nesses of the program from the participants’ perspective. The
results of our questionnaire reflect an overall satisfaction in the
utilization of this resource.

Professional health workers in LMIC have a significant
workload that may affect their ability to participate in further
work-related activities such as LATB [2]. In our study, sub-
specialists’ workload was reported most often as a barrier to
attending the LATB teleconference compared with all other
barriers among all respondents regardless of their attendance
frequency. There was no significant difference in reporting
workload as a barrier among respondents on the basis of at-
tendance frequency. It is notable that the subspecialists’ work-
load was more frequently reported as a barrier in both the
frequent- and infrequent-attendance groups compared with
other attendance barriers (p < 0.05), with the exception for
the timing of the teleconference in the infrequent-attendance
group.

Due to the cross-sectional nature of the study, we cannot
explore the association between timing of the teleconference
and physician’s workload and whether the general workload
amount or time-specific workload (having work duties at the
same time of the teleconference) hinders their participation.
Moreover, the survey did not define workload or measured it
by measurable objective parameters. Measurable elements
may include the size of the hematology/oncology unit, pa-
tients’ number per year, number of physicians serving the
hematology/oncology unit, number of available supportive
ancillary services, number of clinic days, and number of
protected academic days per month. Analyzing workload pa-
rameters may provide a better understanding of the association
between workload and frequency to attend the teleconference
among the various attendance groups.

A significant portion of the respondents reported Internet
and accessing Cure4Kids problems to limit their ability to
attend the teleconference (between 25 and 30%) independent
of attendance frequency. This may reflect that technical

limitation was a not a major factor in limiting the participation
in the meetings. However, improvements in data transmission
that reduce technical barriers are still needed to facilitate the
participants’ utilization of the teleconference.

The LATB covers a large population in a broad geograph-
ical area with multiple centers in each of the 20 Latin
American countries participating in the teleconference. More
than 80% of the respondents found that weekly 1-hour ses-
sions were sufficient to discuss the relevant cases from all
participating centers.

The survey showed that the majority of the respondents
considered the LATB teleconference both a continuing medi-
cal education opportunity and provided clear, easy to follow
recommendations that were applicable to their local condi-
tions. Almost all attendees (96%) found that the management
recommendations provided in LATB (almost) always helped
to improve the outcomes and/or the quality of life of the
discussed patients. It is noticeable that the frequent-
attendance group more often responded “always” compared
with “almost always.” However, there is not a meaningful
difference between “always” and “almost always.” The take-
away that neither group responded (rarely) never, which may
reflect the benefit of the program to both groups—with the
frequent-attendance group—reporting a slightly more positive
outcome (Fig. 5). However, we should stress that our survey is
not a reliable tool to measure the change of outcomes as it did
not provide objective measurements to compare between the
patients’ outcomes prior and after the implementation of
LATRB, as this objective is outside the scope of this survey.

Conducting the teleconference in Spanish, the primary lan-
guage of the majority of participants helped in making the
recommendations clearer and easier to follow. Moreover, uti-
lizing post-teleconference minutes provided the respondents
with an educational tool to keep them updated in the field of
pediatric neuro-oncology especially when they were not able
to attend the sessions.

The survey results emphasized the need to include various
related specialties in the teleconference to address the com-
plexity of pediatric neuro-oncology. Neuroradiology, neuro-
pathology, and neurosurgery were the most requested subspe-
cialties. Previous experiences showed that telemedicine is fea-
sible and effective in the fields of radiology and pathology
[21-25]. Additionally, virtual interactive technologies for
real-time long-distance surgical collaboration may improve
telemedicine and global neurosurgical education opportunities
[26, 27]. The role of telemedicine in palliative care is not well
established [28, 29]. However, teleconferenced educational
sessions may provide guidance for centers with no specialized
palliative care team.

It is notable that a third of the respondents did not find
sending the pathology samples for review by the LATB pa-
thology experts easy. It is our understanding that this is attrib-
uted mainly to the financial costs and administrative barriers
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to shipping the specimens to the referral centers. Moreover, on
some occasions, the surgery may be done in different centers
which limit the ability to obtain the tissue samples. In our
survey, we did not specifically explore the reasons or the lim-
itations of sending tissue specimen for pathological review in
the referral centers. Moreover, 43% of the respondents did not
(almost) always review the results of the LATB experts’ pa-
thology reviews with their local pathologists. This may reflect
the busy schedule of the participating physicians that may
limit their ability to communicate with their local pathologist,
or/and the need to implement better multidisciplinary commu-
nication tools in the participating hospitals. However, we have
since specifically encouraged review of confirmatory pathol-
ogy with their local pathologist and team to boost education
and team building.

The study has multiple limitations that may influence
the interpretation of the results and its conclusions. The
cross-sectional design captured only a single point of the
LATB participants’ experience. This precludes our ability
to examine any causality or association relationship be-
tween the reported feedback and the different processes
of the LATB. The 60% response rate and the small sample
size of the respondents who never attended the LATB tele-
conference (n = 11) may reduce its ability to unmask other
limitations to attending the teleconference, especially in
the never-attendance group. Additionally, utilizing surveys
may lead to sampling bias as the frequent users tend to be
more responsive which may underrepresent the infrequent-
or never-attendance groups.

Conclusions

Our survey reflects the feasibility of utilizing telemedicine
to provide a practical, while not time- and effort-consum-
ing, tool to distribute medical knowledge in the field of
pediatric neuro-oncology over large geographical areas.
Participants’ workload is the main barrier to participate
in the teleconference. The participation of colleagues from
all neuro-oncology disciplines will enrich the multidisci-
plinary approach of the neuro-oncology teleconference
and may facilitate multidisciplinary cooperation in and
between institutions for the benefit of children affected
by brain tumors.
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