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InVITE The Indonesia InVITE

study is currently under-
going random quality as-
surance (QA) by the local Data Management
team. Once this process is completed, the Sites
team will prepare for a site close-out visit (SCV).
The Secretariat and Sites team are coordinating
to ensure the completeness of study documents
and the necessary supplies for SCV activities. Ad-
ditionally, designated serum specimens will be
shipped to the Central Laboratory in two batches
scheduled for September and October 2024 us-
ing the World Courier service. The Secretariat
team is in ongoing discussions with the US-NIAID
team to finalize the shipment preparations.

This month, the Secretariat bids farewell to dr.
Natalia Regina M. Kes, a bright and dedicated
research assistant (RA) from Site 02 (TC Hillers
Hospital, Maumere, East Nusa Tenggara). She will
be departing from the InVITE study as her con-
tract has come to an end. In this newsletter, dr.
Natalia shares her experiences working as an RA
at Site 02 for almost 2.5 years. Site 02 was initially
selected for the InVITE study due to its endemici-
ty of malaria, which is one of the sub-groups of
interest in the protocol for evaluating immuno-
genicity after COVID-19 vaccination.

Flores island

Waiklibang

Dr. Natalia was supervised by the Site Principal
Investigator (PI) dr. Asep Purnama, Sp.PD,
FINASIM, along with Co-PIs dr. Mario B. Nara,
Sp.A, and dr. Dwi Kurniawan Nugroho, Sp.PK. She
expresses gratitude for the enthusiastic and sup-
portive nature of her supervisors. Dr. Asep, with
extensive research experience in malaria, HIV, and
rabies, was deeply interested in the InVITE study
to gain insights into the immunological proper-
ties of the COVID-19 vaccination. Dr. Mario, Sp.A,
was particularly helpful in networking with prima-
ry health care and enrolling pregnant women in
the study. Dr. Dwi, Sp.PK, was always ready to
resolve any laboratory issues that arose during
the InVITE study.

Dr. Natalia shared the challenges she faced dur-
ing the preparation for the InVITE study. Having
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Figure 1. Site 02 research team (left to right) :

dr. Mario B. Nara, Sp.A, dr. Natalia Regina, M. Kes, dr. Putri Nur Indah Sari, dr. Ulul Azmiyah Riawan, dr. Asep Pur-
nama, Sp.PD, dr. Dwi Kurniawan Nugroho, Sp.PK

prior experience as an RA in the Tanjungsari Co-
hort Study (2016-2018), she found her new role
in the INA-RESPOND study both unique and ex-
citing. With the national COVID-19 mass vaccina-
tion schedule set to begin in August 2021, dr.
Natalia had to quickly prepare for the InVITE
study. She underwent RA training, participated in
enrollment mock sessions, and coordinated with
laboratory technicians Daniel Fremidon Ndoa,
Amd.K, Elisabeth Nona Stefani, S.ST, and study
nurse Wahyuni, Amd. Keb. She also managed
study logistics and soon initiated subject enroll-
ment. The first enrollment period targeted TC
Hillers Hospital health workers who received their
second vaccination booster with Moderna. Her
diligence and bravery impressed us, especially
considering she was new to the hospital. The RA
from the INA104-PROACTIVE study also assisted
her in successfully recruiting 228 subjects in ap-
proximately four months. Dr. Natalia also faced
challenges related to administration and bureau-
cracy. She and her team had to secure permission
from The National Unity Politics and Community
Protection Agency (Kesbangpol) to collaborate
with primary healthcare, allowing for expanded
subject recruitment in satellite locations. Thanks
to their efforts, Site 02 achieved a high enroll-
ment rate, contributing 32% of the total subjects
for the InVITE study in Indonesia.

The subject recruitment process posed significant
challenges, especially when potential participants
were not health workers. Socioeconomic and ed-
ucational limitations heavily influenced their will-
ingness to participate. It was difficult to explain
the study's purpose to these individuals, particu-
larly since they did not perceive any direct bene-
fits from participating. Many subjects from rural
areas were also apprehensive about repeated
blood draws. Even those enthusiastic about par-
ticipating faced logistical barriers such as the
long distance between their homes and the
healthcare facilities where follow-up visits were
conducted. However, some subjects were moti-
vated to join the study because they were inter-
ested in learning about their SARS-CoV-2 anti-
body levels over time. The varying education lev-
els among the subjects provided dr. Natalia and
the team with an opportunity to refine their com-
munication skills, ensuring that all participants
received clear and consistent information. Sample
collection was also challenging due to the lack of
a freezer for temporarily storing specimens at the
blood draw location. The team addressed this by
using a cool box with ice packs and taking turns
to promptly transport the samples to the labora-
tory.
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Figure 2. Laboratory Activities

The follow-up period for InVITE study subjects
was extended by one year from the original time-
line, increasing the number of follow-up visits to
eight. Every two weeks, dr. Natalia would contact
subjects to inquire about COVID-19 symptoms
and remind them of their scheduled follow-up
visits. However, economic circumstances made it
difficult to reach all subjects as some did not
have cell phones. To address this challenge, dr.
Natalia and the study nurse began visiting the
subjects' homes directly, which not only facilitat-
ed communication but also helped them build a
good rapport with the subjects and adapt to the
local community's customs. During the study,
rumors circulated in Maumere that hospitals or
healthcare workers were diagnosing patients with
COVID-19 for financial gain. This created an addi-
tional challenge as some subjects hesitated to
disclose their symptoms. The discrepancy be-
tween subjective data obtained from interviews
and objective data from antibody-level results
provided the research team with valuable insights
on how to analyze and interpret the collected
data accurately.

Research activities are always closely tied to data
documentation. In remote areas, supportive tools
such as printers, scanners, and reliable internet
connections are critical to ensure smooth docu-
ment uploads. We recall several instances where
dr. Natalia had to go to the hospital in the even-
ing to upload documents because the internet

connection was sometimes unreliable during the
day. Additionally, the availability of spare parts
for laboratory equipment and technicians' readi-
ness also posed challenges during the study at
Site 02. Another significant obstacle at Site 02
was related to specimen delivery to the INA-
RESPOND Reference Laboratory. The lack of air-
lines willing to ship specimens with dry ice, the
absence of direct flights from Maumere to Tan-
gerang, the infrequent flight schedules, and the
long travel time combined with strict temperature
monitoring requirements complicated the speci-
men shipping process. However, these challenges
were overcome through coordination and team-
work, with one effective solution being the use of
Crédo Cube, a reusable cold chain shipper, for
specimen shipping.

Dr. Natalia and the team gained extensive experi-
ence from the InVITE study, including systemati-
cally organizing documentation, participating in a
well-designed study, and coordinating with vari-
ous parties from different backgrounds. Their
unexpected challenges brought the team closer
together as they worked hard to cover any gaps.
The strict division of tasks between dr. Natalia
and the laboratory technicians gradually disap-
peared, and they all collaborated happily. Follow-
up visit days became something they looked for-
ward to, as it was a chance to meet, work togeth-
er, and share laughs.
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Dr. Natalia and the team successfully completed
the study activities at Site 02 according to the
timeline, thanks to the excellent collaboration of
all parties involved and the support of the PI and
co-PIs from start to finish. They are now prepar-
ing for the SCV, including organizing the ship-
ment of documents from Site 02 to the INA-
RESPOND Secretariat and inventorying INA-
RESPOND-owned equipment at the site.

The InVITE study at Site 02 was a success, and
the INA-RESPOND Secretariat gained invaluable
insights from the experience. We extend our
deepest gratitude and appreciation to the Site
02 team for their cooperation. Words of thanks
and apologies might not be enough to ex-

press our gratitude for the Site 02 research
team's patience, flexibility, and hard work
during the study. We're excited to work with
TC Hillers Hospital on more INA-RESPOND pro-
jects in the future and wish the entire Site 02
research team continued success. A special
thanks to dr. Natalia — we are truly grateful
for your dedication and responsiveness
throughout the InVITE journey, even beyond
office hours. Our hectic moments and com-
munication ups and downs will indeed be-
come fond memories. We wish you happiness
and success in your next endeavor, and we
hope our paths will cross again.

Epang gawang! ("thank you” in Sikka language).

The INA-PROACTIVE inves-

tigators, and

working on both primary and additional manu-

Secretariat,
partners are  currently
scripts. The first manuscript, titled "A Prospec-
tive Observational Cohort Study of HIV Infection
in Indonesia: Baseline Characteristics and One-
Year Mortality,” was submitted to BMC Infec-
tious Diseases, and the team is now awaiting
feedback following its submission on August 7,
2024. Meanwhile, the Scientific, Data, and Site
teams are engaging in extensive discussions to
finalize the subsequent manuscripts.

The second manuscript, expected to be finalized
in the coming months, will focus on the trends
and characteristics of late presenters (LP) in the
INA-PROACTIVE cohort. LP is defined as a per-
son living with HIV who presents for care with a
CD4 count below 350 cells/uL or with an AIDS-
defining event, regardless of their CD4 count.
The INA-PROACTIVE study collected demo-
graphic and clinical data from patients at the
time of their first positive HIV test across 19

sites in Indonesia. This allows the team to ana-
lyze changes over time in the proportion of LP
and identify associated factors. Addressing LP is
crucial due to its association with high morbidi-
ty and mortality, as well as the potential delays
in anti-retroviral therapy (ART) initiation that
could hinder the achievement of the UNAIDS 95
-95-95 targets.

The INA-PROACTIVE team also highlights the
opportunity to focus on a vulnerable population
in the study: children living with HIV (CLWH). In
2022, an estimated 18,000 CLWH were in Indo-
nesia, yet only 29% received ART, a rate lower
than that of adults. This population deserves
equal access to appropriate programs and ser-
collaboration with INA-RESPOND
Warm-Based Research Assistants (RAs), the Sec-
retariat conducted a scoping review of CLWH

vices. In

research in Indonesia, covering all fields since
the first HIV case was reported in 1987. The
team aims to provide scientific summaries for
this age group and promote HIV control efforts
in Indonesia. This scoping review will also sup-
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Figure 1. Flowchart of the scoping review in children living with HIV researches

port the preparation of a PROACTIVE manu-
script focused on pediatric subjects.

The scoping review followed the Arksey and
O'Malley approach, which consists of five stag-
es: (1) formulating research questions, (2) iden-
tifying relevant studies, (3) selecting eligible
studies, (4) charting the data, and (5) collating,
summarizing, and reporting the results. The
team developed two key research questions:
"What CLWH research is available in Indone-
sia?" and "What are the research gaps re-
garding CLWH in Indonesia?" They estab-
lished eligibility criteria for articles and conduct-
ed a comprehensive search in online electronic
databases using keywords found throughout
the text of potentially relevant publications. The
search terms included: "(HIV OR AIDS) AND IN-
DONESIA AND (NEONATE OR INFANT OR
CHILD OR CHILDREN OR PEDIATRIC OR ADO-
LESCENT OR YOUNG)." The search included
original papers written in English and published

from 1987, when the first HIV case was reported
in Indonesia, to February 2024. Multinational
studies involving CLWH in Indonesia were also
included. Duplicate journal titles were removed
from the search results.

Several articles were excluded due to having
less than 10% of participants aged 18 years or
younger, lacking age-specific stratification, or
not providing separate analyses or discussion
for children (Figure 1). The Secretariat team
conducted further searches to identify research
specifically related to CLWH. Lead authors were
available for consultation during the finalization
of records. Following the final assessment, the
selected articles were categorized into ten cate-
infec-

gories: epidemiology, opportunistic

tions, non-opportunistic infections,
infectious  diseases, social/behavioral/
attitude/education, virological outcomes,
immunological outcomes, clinical outcomes,

laboratory, and other categories.

non-
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The full text of categorized articles was re-
viewed independently by assigned groups con-
sisting of six groups with two authors in each.
To ensure accuracy, the articles were then
swapped between two groups for a second re-
view. Any discrepancies were discussed with the
lead authors, who made the final decision when
consensus could not be reached. In line with
scoping review guidelines, the team did not ap-
praise the methodological quality or risk of bias
of the included articles.

A data charting form in Microsoft Excel was
used to capture the details of the selected stud-
ies. The team then developed a table and narra-
tive synthesis to map and summarize the exist-
ing knowledge on research about CLWH in In-

Rapid Reviews
* Rapid Review
* Rapid Evidence

* Rapid Realist Review

Q

Review of Reviews

* Umbrella Review

* Review of Reviews

Review
Families

Systematic Reviews

Systematic Review

Meta-analysis
Comparative Effectiveness
Review

Diagnostic Systematic
Review

Network Meta-analysis
Prognostic Review
Psychometric Review
Review of Economic
Evaluations

Qualitative Reviews
* Q Evidence Synthesis

Purpose Specific Reviews
I- Scoping Review

donesia. This was an exciting part of the scop-
ing review process. Authors were required to
provide a summary of the research, noting simi-
larities and differences among articles within
the same category, highlighting key findings,
and presenting any unique results.

As the team was still learning together, they
held small, active, and productive discussions
within each pair of groups. Following these dis-
cussions, the next step is to finalize the review
report draft and discuss it with the entire team.
The scoping review draft will also be consulted
with US-NIAID partners, pediatricians, HIV ex-
perts, and members of the Health Policy Agency
of the Ministry of Health. The team hopes to
complete the scoping review draft soon.

Meta ethnography
Meta-interpretation

* QlInterpretive Meta-synthesis « Meta-Narrative Review
Assessment * Q Meta synthesis

* Framework Synthesis
* Meta aggregation

Meta-study
Meta-summary
Thematic Synthesis

Mixed Method Reviews
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KILL US DOES NOT ALWAYS MAKE US STRONGER

By: Ni Luh Putu Ariastuti, Adhella Menur

CHIKV: The neglected bending virus

Chikungunya virus (CHIKV) infection might not
be as famous as dengue virus (DENV) or Zika
virus (ZIKV) infection due to the low mortality
rate compared to other infections. But don't let
that fool you; its high morbidity rate and long-
lasting health issues create significant economic
and social burdens. The virus was first identified
in human serum back in 1952 on Tanzania's Ma-
konde Plateau, which is also how it got its
name. "Chikungunya" comes from the Makonde
word for "that which bends up," describing the
stooped posture and severe joint pain sufferers
endure. Transmitted by Aedes mosquitoes (Ae.
albopictus and Ae. aegypti), CHIKV is a public
health threat based on several records of CHIKV
outbreaks across Africa, Asia, Europe, and the
Americas and sporadic non-outbreak cases. Nu-
merous CHIKV re-emergences have been docu-
mented with irregular intervals of 2-20 years
between outbreaks. In 2000, a massive outbreak
of CHIKV infection resurged in Congo, followed
by global emergence in 2004. By 2005-2006, the
outbreak had reached the Indian Ocean Island
of La Réunion, part of France, affecting an esti-
mated 300,000 people and causing 237 deaths.
In Sri Lanka and India, CHIKV infected more
than 100,000 and 1.3 million persons, respec-
tively, then subsequently spread to Southeast

Asia, including Indonesia. In 2007, a localized
outbreak occurred in Italy, traced back to a trav-
eller from India. The virus spread further
through international travellers. By 2015, CHIKV
was officially recognized as a notifiable disease
by the US-CDC. During the past 20 years, over
10 million cases of chikungunya have been re-
ported in more than 125 countries. The latest
outbreak was reported in the Malé and Hulhu-
malé regions of the Maldives during March-May
2024.

In Indonesia, the first recognized CHIKV out-
break occurred in Samarinda, East Kalimantan,
in 1973, and the first virologically confirmed
cases were detected in Jambi in 1982. Since
then, isolated outbreaks have been reported
more frequently, peaking during a nationwide
epidemic in 2009-2010 with 137,655 cases and a
smaller outbreak in 2013 with 15,324 cases.
Thence, annual CHIKV cases have returned to
pre-epidemic levels (<10,000). A recent suspect-
ed local outbreak occurred in Nagasepaha Vil-
lage, Buleleng, North Bali, from December 2015
to January 2016. Moreover, Indonesia has been
identified as a potential source of CHIKV trans-
mission abroad, with studies highlighting infect-
ed travelers returning from Indonesia to Taiwan
(2006-2009) and Japan (2006-2016) as common
sources of imported cases. Unfortunately, CHIKV

INA-RESPOND Newsletter. All rights reserved. 9
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infection often goes neglected and is some-
times thought of as the "nicer" sibling of DENV
infection. This edition aims to shed light on
CHIKV infection and its implications for public
health.

Getting to know CHIKV

CHIKV belongs to the Togaviridae family - the
Alphavirus genus, and it's part of the Semliki
Forest virus antigenic complex, which also in-
cludes O'Nyong Nyong, Mayaro, and Ross River
viruses. This virus is an enveloped positive-
strand RNA virus with the genome encoding
four nonstructural proteins (nsP1 to nsP4) and
five structural proteins (C-E3-E2-6k-E1). Genetic
analysis based on the E1 envelope glycoprotein
sequences showed three distinct lineages: West
African, Asian, and East/Central/South Africa
(ECSA). The Indian Ocean lineage (IOL) is a sub-
lineage evolved from the ECSA lineage. In Indo-
nesia, sequencing and evolutionary studies have
primarily identified Asian genotypes, with some

> 4 Days

isolates matching the ECSA genotypes. Notably,
the ECSA isolates first identified in Indonesia in
2008 were closely related to the viruses causing
significant outbreaks in Southeast Asia around
that time.

CHIKV transmission occurs through both urban
and sylvatic cycles. In the sylvatic cycle, primarily
observed in Africa, CHIKV is transmitted among
arboreal forest Aedes mosquitoes and diverse
amplifying hosts (mammals including primates,
sheep, rodents, bats; as well as birds). Humans
are incidental hosts in this cycle, typically infect-
ed when they venture into forested areas or are
bitten by infected vectors. In the urban cycle,
transmission involves humans and urban mos-
quitoes like Ae. aegypti and Ae. albopictus.
CHIKV can be transmitted horizontally in Aedes
mosquitoes, aiding in maintaining the infection
cycle. Additionally, vertical transmission from
mosquitoes to their offspring has been noted,
potentially allowing the virus to persist under
harsh environmental conditions. Once a mos-
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Figure 1. Chikungunya virus, transmission, and immune responses. Sources: Schwartz, O & Albert, M.L. (2010), Silva,

JV.J. et al. (2018), and Henderson Sousa, F., et al. (2023).
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quito carrying CHIKV bites a human, the virus
replicates at the bite site, with skin fibroblasts
serving as the primary amplification points. The
virus then spreads to other peripheral organs
via the bloodstream. The incubation period
varies from one to twelve days, and individuals
can exhibit viremia for up to ten days. CHIKV
infects various cell types, including myoblasts,
skeletal and synovial fibroblasts, and joint mac-
rophages. It also has been detected in epitheli-
al and endothelial layers of lymphoid organs,
the liver, and the brain. However, monocytes, B
cells, T cells and monocyte-derived dendritic
cells may not be susceptible to CHIKV infection.
Maternal-fetal transmission has been observed,
although there's no evidence of transmission
through breast milk. While CHIKV RNA has
been detected in semen up to 30 days post-
symptom onset, suggesting potential sexual
transmission, direct human-to-human trans-

mission has not been documented.

Issue #131

Humans serve as the primary host of the virus
during epidemics. Anyone with suspected
chikungunya infection should avoid mosquito
exposure for at least 7 days after the onset of
illness to reduce the possibility of transmitting
the virus to mosquitoes, which could then
transmit to other humans. The complete trans-
mission cycle from human to mosquito and
back to another human can take place in less
than a week. Once a mosquito is infectious, it
may be capable of transmitting the virus for
the remainder of its lifespan (about 2 weeks).
Infection with chikungunya virus confers long-
lasting, possibly lifelong, immunity.

Acute CHIKV infection

CHIKV disease in humans is typically marked by
two phases, an acute phase and a chronic
phase. The acute phase of CHIKV disease lasts
typically <21 days after the onset of infection.
It is divided into two different stages, the vi-
raemic stage (5-10 days), marked by abrupt
high fever (>38.9°C)

Symptoms CHIKV DENV ZIKV )
and  polyarthralgia/
Fever >38 °C (2—-3d?) >38 °C (4-7d) <38°C(1-2d) hritis ( I
artnritis (usually sym-
Rash ++ (d2-d5") +(d49) +++ (d1-d29) . Y
. metrical and primari-
Pruritus +/++ +/+++ ++/+++ ] _
. ly involves peripheral
Myalgia + +++ ++ . .
) joints), myalgia,
Arthralgia +++ + e
Retrorbital pain =~ +/- +++ +/-
Conjunctivites + +/- +/+++ Table 1. Overlaping
Skin bleeding +/- ++ +/- symptoms of Dengue,
Joint swelling ++/+++ +/- + Chikungunya and Zika
Headache T+ 4t + virus infection
Diarrhea +/- T+t +/- References: Silva, J. V. J. et all.
. . (2018); PAHO (2017). aDu-
Nqurologlcal m- 4+ + Tt ration of fever in days. bOn-
pairment '
Lymphade- ++ + yaa set of rash in 50% of cases.
nophaty Onset of rash in 30-50% of
Hemorrhagic + ++ - cases. dOnset of rash in 100%
dyscrasia of cases.
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headaches and skin rashes; and the post-
viraemic stage (6-21 days), characterised by a
lack of fever, polyarthralgia/arthritis and, to a
lesser extent, myalgia, fatigue and anorexia. Pre-
liminary diagnosis relies on the individual’s clini-
cal presentation and a thorough travel history.
However, CHIKV manifestations overlap with
those of other endemic infections such as den-
gue virus (DENV) and Zika virus (ZIKV). Confirm-
ing the diagnosis requires laboratory testing.
The more widely available tests include poly-
merase chain reaction (PCR) to detect viral RNA
in the first 8 days of illness, or acute-phase se-
rology to detect IgM, IgG, and neutralizing anti-
bodies toward the end of the first week of ill-
ness (>4 days post-onset) paired with a conva-
lescent-phase serology; although possible, viral
cultures in the first 3 days of illness are less fre-
quently used. Unfortunately, cross reaction with
another arbovirus can happen on antigen-based
test thus make some test less sensitive in de-
tecting CHIKV. Additionally due to limited re-
sources, this laboratory test might not be availa-
ble in certain countries.

In the INA-RESPOND AFIRE study (2013-2016),
CHIKV emerged as a significant cause of fever
among hospitalized patients, yet it often went
unrecognized by clinicians. Out of 40 cases of
acute CHIKV infection, none were correctly di-
agnosed by the attending clinicians at the study
sites. Eleven patients were misdiagnosed with
DENV, eight with typhoid fever, and one with
leptospirosis. The other 20 cases were misdiag-
nosed to various other conditions: unspecified
fever (6), respiratory infections (5), nonspecific
viral infections (4), fever with rash (2), enteritis
(2), and endocarditis (1). Currently CHIKV IgM
rapid diagnostics are plagued by low sensitivity.

Performance is better for the ECSA genotype,
but suboptimal for the Asian genotype circulat-
ing in Indonesia. And since IgM is usually de-
tectable 5 days after fever onset, utility of IgM
in acute specimens is minimal. Additionally, per-
sistence of IgM for CHIKV more than a year af-
ter infection may confound interpretation of
positive results. These challenges highlight the
need for CHIKV RNA, or antigen based rapid
diagnostic testing to guide clinical decision
making.

Surviving the acute phase: weakening in the
chronic

For many individuals with chikungunya, the dis-
ease is benign and self- limiting. However, after
the acute phase of the illness, some patients
develop long-term symptoms, known as the
chronic phase, that can last from several weeks
to months or years (>1 year). Studies vary wide-
ly in terms of the percentage (14-43%) of pa-
tients that experience the chronic disease and
the disease longevity. The primary symptoms
for chronic disease in patients with chikungunya
are arthralgia and/or arthritis. CHIKV-induced
arthritis resembles rheumatoid arthritis (RA),
but, unlike RA, there is no evidence that CHIKV-
associated arthropathies are caused by autoim-
munity. Rather, it is thought that the persistence
of viral antigens could be a contributing factor
to the development of chronic CHIKV induced
arthritis. Chronic arthralgia generally involves
the same joints affected during the acute phase
and the arthropathy is not usually overtly ero-
sive. Fatigue, depression, mood and sleep disor-
ders, neurological disorders, and alopecia were
also common chronic symptoms. Factors pre-
disposing to chronic disease included comor-



CHIKV infection activates host immune responses, leading to joint/muscle inflammation
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Figure 2. Host inflammatory responses to CHIKV infection, which can affect joints/muscles (source: Henderson
Sousa, F., et al. (2023)). Documented joints with arthralgia in patients with chronic chikungunya (source: Suhrbi-
er, A., (2019)). CCL2, chemokine ligand 2; CHIKV, chikungunya virus; IFN, interferon; IRF, interferon regulatory
factor; GZMA, granzyme A; NF-kB, nuclear factor kappa-light-chain-enhancer of activated B cells; NF-kB, nuclear
factor kappa B; NK, natural killer; OAS, 2’-5-oligoadenylate synthetase 1; RIG-I, retinoic acid-inducible gene I;
TLR, Toll-like receptor; TNF-a, tumour necrosis factor alpha.

bidities (such as osteoarthritis and diabetes),
older age (>35 years), and high viraemia and
severe disease during the acute stage.

A recent study from Brazil investigated the mor-
tality risk between individuals exposed to CHIKV
and those not exposed, examining both the tim-
ing and causes of death. The findings are con-
cerning. CHIKV disease is associated with an
increased risk of all-cause natural mortality, as
well as an increased risk of death from cerebro-
vascular disease, ischaemic heart disease, diabe-
tes, and kidney disease within 84 days of symp-
tom onset. Notably, the study also highlights
that CHIKV diseases can exacerbate underlying
diseases, further elevating the risk of severe out-
comes. A greater understanding of both the

acute and chronic phases of CHIKV disease and
the role of host immune responses in the
pathobiology of the disease is required to de-
velop therapeutic approaches to enhance early
viral clearance and limit the development of
chronic disease.

Chikungunya - outbreak and non-outbreak,
and public health efforts

As previously mentioned, chikungunya can pre-
sent in outbreak and non-outbreak settings.
Often, non-outbreak cases go unnoticed, while
those occurring during outbreaks tend to exhib-
it more severe symptoms. This observed differ-
ence in symptom severity could be due to in-
creased awareness during outbreaks or may re-
flect actual variations in clinical presentation. A
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Figure 3. Management for an integrated Aedes vector control. It is important to consider and evaluate the influence
of these interventions on ecosystem balance. Source: Silva, J. V. J. et al. (2018).

thorough analysis comparing viral, vector, host,
and environmental factors between outbreak and
non-outbreak cases would provide valuable in-
sights into these dynamics. Moreover, outbreak
recurrences are often preceded by long periods
spanning several years or decades with minimal or
no cases. Several factors contribute to these recur-
rences. For instance, the emergence of new virus
variants can play a significant role; the ECSA geno-
type with the A226V mutation of the E1 protein,
for example, enhances vector competence in Ae.
albopictus but not in Ae. aegypti. Additionally, the
absence of pre-existing immunity, particularly in
younger populations who have not been exposed
during silent epidemiological periods, can facilitate
the spread of the virus. Environmental and host-
vector interactions might also trigger outbreaks, as
demonstrated by the 2010 outbreak in North
Kayong, West Kalimantan, where farming activities
in forested areas combined with poor vector con-

trol were significant risk factors.

The expanding geographical range of chikungunya
is attributed to factors such as increased urbaniza-
tion, international travel, and global warming,
which contribute to the proliferation and migra-
tion of mosquito vector populations. While the
disease itself is rarely lethal, its acute phase can be
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intensely painful and debilitating. Moreover, the
long-term effects of chikungunya can severely re-
strict daily activities and significantly reduce the
quality of life, impacting them both psychosocially
and economically. Therefore, public health efforts
are crucial to control CHIKV infection.

In addressing CHIKV infection, promising new or
repurposed antiviral compounds have been devel-
oped. Yet, most require validation through in vivo
studies and clinical trials, and they face potential
issues with antiviral resistance. Antibody-based
therapies, only effective in the acute phase and are
costly. Treatment primarily focuses on supportive
care—rest, hydration, and pain relief. For chronic
cases, treatment strategies emphasize pain man-
agement, anti-inflammatory medications, and sup-
portive physical and rehabilitation therapies. After
decades, a single-shot chikungunya vaccine,
VLA1553/ IXCHIQ®, manufactured by Valneva,
was approved in the U.S. in November 2023 and
recommended for adults: travellers at high risk,
laboratory workers, and those at increased risk of
severe disease. However, its distribution remains
limited, particularly in endemic regions where it is
most needed.

Effective prevention of chikungunya hinges on
robust vector control, which is challenged by ram-



pant urbanization, inadequate sanitation, and in-
creasing insecticide resistance in mosquitoes. An
integrated approach to virus control is essential,
combining epidemiological surveillance, environ-
mental management to eliminate mosquito breed-
ing sites, chemical control using repellents and
insecticides, and biological controls targeting mos-
quito eggs, larvae, and adults.

To effectively combat CHIKV, a virus that can sig-
nificantly bend and weaken us, it's essential to
maintain strong public health awareness, engage
in comprehensive research for new treatments and
vaccine development, and conduct thorough sero-
logical and genomic surveillance to predict and
prepare for future outbreaks. Keep being strong
and proactive in these efforts!
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PREVAIL STAFF RECEIVE TRAINING

ON THE RESPONSIBLE CONDUCT OF RESEARCH

By: Chris Worthington, Caeul Lim, Jestina Doe-Anderson

-

Imagine a world where everything is done right.
There would be little room for demonstration of

integrity.

We don't live in that kind of world. In our world,
things that were once done wrong can be done
right; things that could be done wrong can be
avoided; and things that have been done right
can be done better. That is the thinking behind
the Responsible Conduct of Research (RCR),
which is defined by the National Institutes of
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Health (NIH) as “the practice of scientific investi-

gation with integrity.”

Research organizations worldwide require re-
searchers to receive training and oversight in the
responsible and ethical conduct of research. NIH
also mandates it for anyone conducting NIH-
sponsored research. PREVAIL, too, is committed
to conducting research ethically and with integri-
ty, as demonstrated by its inaugural training on

RCR principles and practices.



Inaugural RCR Training
In April 2024, over 100 PREVAIL staff received

RCR training. This training was intended primarily

for staff who:

a. had access to study participant data or sam-

ples and

b. were likely to develop and author manuscripts
for publication and/or develop abstracts and
presentations based on PREVAIL data or activ-
ities.

The 7-hour, 2-module course was delivered in-

person by RCR experts who also had experience

as trainers. Guidance on instructional design for
adult learning was provided by the Leidos Learn-
ing and Professional Development team and
based on the National Institutes of Health's Re-
sponsible Conduct of Research training. Content
was developed from learning objectives provided
and approved by Leidos Biomed's Ethics and

Compliance team and FHIC management (the

sub-contractor responsible for oversight and

management of PREVAIL activities at the time).

The training included Authorship and Peer Re-
view, Understanding and Preventing Research
Misconduct, and the Research Misconduct Alle-
gation Process. It was tailored to research activi-
ties performed by PREVAIL, with real-world ex-
amples. ‘Pulse checks’ were used to gauge par-

ticipants’ understanding throughout the course.

To successfully complete the training, partici-
pants had to achieve a minimum score of 80% in
a multiple-choice assessment of each module.
Individuals who did not achieve the required

score could re-take the exam.

Issue #131

Out of 101 researchers who took the training, 77
passed the assessments after one attempt. By the
end of May, all participants had successfully
completed both modules. A further 36 non-
research PREVAIL staff also took the opportunity
of RCR training. Despite not having a research
background, they were all fully engaged in the
training, and more than 60% satisfactorily com-
pleted it, illustrating the depth of interest in re-
search integrity across the organization. Partici-
pants were also invited to anonymously evaluate
the training, and they provided overwhelmingly
(>90%) positive feedback.

Plans for Training Continuity

Training updates are important to reinforce com-
petence in any subject. Indeed, the Good Clinical
Practice standard from the International Council
for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use requires re-
training every 2-3 years. To support retraining,
five PREVAIL staff who had completed RCR train-
ing and who also held Train-the-Trainer certifica-
tion for Good Clinical Practices or Good Partici-
patory Practices—both internationally accredited
courses—were identified and evaluated for their
knowledge of RCR and their ability to effectively
transfer knowledge to others. Four are now rec-

ognized as Qualified Trainers for the RCR course.

Going forward, PREVAIL's Qualified Trainers will

offer full RCR training or an abbreviated
‘refresher’ RCR course for researchers who need
to re-certify. With these training offerings, PRE-
VAIL continues to fulfill its commitment to staff
development and the achievement of clinical re-

search excellence.
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SPORTS-RELATED SUDDEN CARDIAC ARREST:

ARE WE WELL PREPARED?

By: Risky Dwi Rahayu

In July 2024, the world was shaken
by the death of a 17-year-old Chi-
nese badminton player who col-
lapsed on the court while competing
in a junior championship." This inci-
dent sparked widespread debate

about the best ways to prevent such

tragedies. Unfortunately, sudden
deaths in sports are not new, with
most linked to sudden cardiac arrest

(SCA). Studies have found that the

ETIOLOGIES OF SUDDEN CARDIAC ARREST IN ATHLETES BY COUNTRY
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incidence of SCA in athletes varies
globally depending on the method-
ology used.?® Despite its rare occur-
rence, the current rate of 2:100,000 athlete-years
for athletes under 35 years old is 4-5 times
greater than the 1995 estimate of 0.33:100,000
athlete-years.?

Common causes of SCA in athletes include a
wide range of cardiac diseases, such as autopsy-
negative sudden unexplained death (AN-SUD),
idiopathic left ventricular hypertrophy, ar-
rhythmogenic right ventricular cardiomyopathy
(ARVC), congenital coronary artery anomalies,
Long QT syndrome (LQTS), Wolff-Parkinson-
White syndrome, Marfan syndrome, and myocar-
ditis> A large portion of AN-SUD cases are
caused by cardiac ion channelopathies, including
LQTS, Brugada syndrome, and catecholaminergic
polymorphic ventricular tachycardia (VT). Howev-

er, other underlying conditions, such as com-
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Figure 1. Etiologies of SCA by countries

(Clin Cardiol. 2023 Sep;46(9):1059-1071. doi: 10.1002/clc.24095)

motio cordis or aortic dissection, may also lead
to SCA. Male athletes, Black athletes, basketball
players, and football players are populations at
higher risk of SCA.>* Compared to adults, young-
er athletes in high school and college face a
higher risk.*

Approach to Sports-Related SCA

Any athlete who experiences a non-contact col-
lapse followed by unresponsiveness and abnor-
mal or absent breathing should be assumed to
have SCA. Seizure-like movements may occur
due to reduced blood flow to the brain. Given
the location when the events occur, sports-
related SCA is managed according to the Ameri-
can Heart Association’s out-of-hospital chain of
survival (Figure 2).°

R Cotecholaminorgic polymonpiee veniicular tachycardia
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Figure 2. Out-of Hospital Chain of Survival (https://cpr.heart.org)

Out of these six components, three are per-
formed on the court or sideline. Most SCAs re-
spond to AED shocks due to the underlying ar-
rhythmia, such as ventricular tachycardia (VT)
and ventricular fibrillation (VF).> The patient'’s
survival rate increases to 74% when defibrillation
is performed within three minutes, compared to
49% when defibrillation is performed after three
minutes.> Studies also highlight the importance
of bystanders initiating resuscitation. Without
resuscitation, the survival rate is 7%, which in-
creases to 9% if the patient receives only CPR.
The survival rate quadruples to 38% when AED
shock is administered.

Who Are The Bystanders on The Field?

The nearest bystanders are other players/
athletes, referees/umpires, and team physicians
or medical teams. We should also consider peo-
ple accredited to be on the field, such as coach-
es, event organizers, match commissioners, pho-
tographers, and ball boys. It is crucial to train
them appropriately on how to recognize the
symptoms of SCA and to activate the emergency
response system. By doing so, they can clear the
environment of any barriers to help the patient,
declare the emergency status, and ask other by-
standers to call for an ambulance and bring an
AED. They should then secure the airways, check

the breathing, and initiate high-quality CPR by

placing the hands in the middle of the patient's
chest, pushing fast (100x/min), pushing hard (5-6
cm), allowing full recoil after each compression,
and giving ventilation with a 30:2 compression-
to-ventilation ratio, with minimal interruption.
When the AED arrives, CPR should continue until
the AED is ready to analyze the rhythm and give
shock instructions. CPR should continue until the
advanced medical team arrives and takes over or
the patient starts to breathe, move, and react.

Preventing Sports-Related SCA

Pre-participation screening is assumed to play a
significant role in preventing sports-related SCA.
The screening guideline was developed from a
14-item questionnaire targeting high-risk indi-
viduals, followed by additional ECG screening.
SCA
events in sports still occur. Moreover, the finan-

Despite the recommended guidelines,
cial, psychological, and feasibility aspects of its
implementation should also be considered.
Therefore, the focus should be more on having
readily accessible AEDs and appropriately trained

bystanders to optimize the chain of survival.

There are several reasons why bystanders do not
initiate CPR during an episode of SCA, such as
the inability to recognize cardiac arrest, not
knowing how to perform CPR, fear of causing
harm, and legal consequences. The provision of
AEDs in sporting venues has a specific strategy.
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Figure 3. Types of AED signage
(Arrhythm Electrophysiol Rev. 2023 Jan;12:e03. doi:
10.15420/aer.2022.30.)

Clear and noticeable signage will increase staff,
athletes, and spectators' awareness of its location
(Figure 3).

FIFA has recommended that all members provide
medical emergency bags during football training
and competition.® These bags are intended for
use by team physicians, field of play medical
teams, or other medical professionals on duty.
The contents of the medical bag include person-
al protection, airway management tools, breath-
ing and circulation tools, wound dressing tools,
evacuation tools, fracture splints, general medical
tools, and medications. Although the study rec-
ommended the bag for use in football/soccer
events, the prepared contents might be adapta-
ble for other sports.

Lastly, a well-written emergency action plan is
needed. The document should state how the fa-
cilities and manpower are organized, such as
who is responsible for contacting emergency
medical services, who has the key to unlock the
gate, who will identify the specific training for
each responder, and who will check the need for
calibration of emergency equipment.

It may seem overwhelming that we have to do so
much for a three-minute effort to save the life of
an athlete on the court. However, knowing the
fatality of SCA, this is the least we can do, and
everything becomes easier if the stakeholders
work together.
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BEHIND THE SUPERPOWER OF ORANGE AND GREEN

AND TOOLS TO MEASURE IT!

By: Aly Diana

Source: hitps://www.vecteezy.com/vector-art/5084750-set-of-fruit-and-vegetable-with-various-activity-in-cartoon-

character-vector
Carotenoids, the colorful pigments found in fruits
and vegetables, are emerging as key players in in-
fectious disease research. These compounds offer
more than just dietary benefits; their antioxidant
and immune-supporting properties can have sig-
nificant impact on disease outcomes. As interest in
carotenoids grows, so does the need for effective
measurement tools to study their effects. The Veg-
gie Meter®, a non-invasive device designed to
measure skin carotenoids, is one such tool with
great potential, but it requires accurate and stand-
ardized application to realize its full benefits. This
article explores the role of carotenoids in infectious
diseases and considers how the Veggie Meter®

can help advance research in this crucial area.
The Role of Carotenoids in Infectious Disease

Carotenoids, including beta-carotene, lutein, and
zeaxanthin, are recognized for their antioxidant
and anti-inflammatory properties, which play a sig-

nificant role in immune function
and disease management. Here's
how carotenoids impact various
infectious diseases:

1. Respiratory Infections: Ca-

rotenoids,  especially  beta-
carotene, enhance immune re-
sponses and mitigate oxidative
stress during infections like the
common cold and flu. By modu-
lating the immune system, carot-
enoids help the body fend off
infections more effectively, and
they are associated with reduced severity and

duration of respiratory infections.

HIV/AIDS: In the context of HIV/AIDS, carote-
noids have shown promise in improving im-
mune function and slowing disease progression.
Carotenoids, particularly beta-carotene, have
been linked to better immune responses and
overall health in HIV-infected individuals, sug-
gesting their potential in long-term disease

management.

. Tuberculosis: Carotenoids may also offer pro-
tective benefits against tuberculosis (TB). Low
serum carotenoid levels are associated with an
increased risk of developing TB. The antioxidant
effects of carotenoids could help reduce oxida-
tive stress and inflammation related to TB, sup-
porting their use in prevention and manage-
ment strategies.
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The Need for Accurate Measurement Tools

Accurate measurement of carotenoid levels is es-
sential to understanding their impact on infectious
diseases. Traditional methods, like blood tests, are
invasive and may not be practical for large-scale
studies. Non-invasive tools like the Veggie Meter®
present a viable alternative. The Veggie Meter®,
developed by Longevity Link Corporation, uses
reflection spectroscopy (RS) technology to assess
carotenoid levels in the skin. The device shines a
light onto the skin and measures the reflected light
to determine carotenoid concentration. This pro-
cess is quick and non-invasive, providing results in
about 15-20 seconds.

While the Veggie Meter® is promising due to its
non-invasive nature and ease of use, its accuracy
and reliability must be verified using established
methods. Studies have shown that its results corre-
late well with serum carotenoid levels and other
spectroscopy-based methods, such as Raman reso-
nance spectroscopy (RRS). However, the device's
effectiveness can be influenced by factors such as
calibration, measurement site, and data documen-
tation. Standardized protocols are crucial to ensure

consistent and reliable results.

To realize the full potential of the Veggie Meter®,
standardized protocols must be developed and
followed. Variations in calibration, measurement
sites, and data collection practices can affect accu-
racy. Uniform guidelines will enhance the reliability
of carotenoid measurements, supporting more ef-
fective research and enabling better comparisons

across studies.
Conclusion

Carotenoids are crucial in supporting immune
function and improving outcomes in infectious
diseases. Accurate measurement of these com-
pounds is vital for understanding their effects and
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optimizing treatment strategies. Non-invasive tools
like the Veggie Meter® offer a promising ap-
proach, but their effectiveness relies on standard-
ized practices. As research into carotenoids and
infectious diseases progresses, reliable measure-
ment tools will be key to unlocking their full poten-
tial and improving health outcomes.
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' Rizki JunianSyah yang turun di nomor 73 kg pada
Olimpiade Paris 2024 sukses menyabet medali emas.
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Foto bersama Presiden Joko Widodo (Jokowi) dengan 76 nama pelajar yang tergabung

dalam Paskibraka Nasional 2024 di Istana Garuda IKN
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INA-RESPOND website: www.ina-respond.net

INA-RESPOND Newsletter

The Indonesia Research Partnership on Infectious Disease newsletter is
an internal bulletin of INA-RESPOND research network intended to
disseminate information related to the network’s studies, activities, and
interests to all members of the network as well as its sponsors and
related parties.

The INA-RESPOND newsletter welcomes all network members and
stakeholders to contribute by submitting articles related to the
network’s studies and interests. Send your articles or subscribe to our
latest newsletter by sending an email to
INA.Secretariat@ina-respond.net




