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TRIPOD & PROACTIVE Study Updates

By: Eka Windari R., Lois E. Bang, Melinda Setiyaningrum, Retna Mustika Indah, Riza Danu Dewantara

INA102
Per 6 May 2021, all the participants in the TRIPOD
study have a study completed from 490 enrolled
participants. Two hundred and fifty-four participants
have completed the study, while 236 participants
are terminated early (including death). From the
uploaded CRFs, all participants from sites 520, 550,
560, 570, 580, 590, and 600 have completed the
study.

STUDY UPDATES

The Source Document Worksheet upload from sites
520, 550, 560, 570, 580, 590, and 600 has been
completed.
The database Quality assurance (except for TB
Treatment pages) has been conducted for sites 520,
550, 560, 570, and 590. The Quality assurance of
critical values for site 550 was conducted on 28-29
Apr 2021, and the quality assurance for subject
random was conducted on 30 April - 23 May 2021.
The Site Close-out Visit (SCV) has been conducted
for site 520 on 30 November – 1 December 2020,
site 570 on 15-16 December 2020, site 590 on 19-20
January 2021, and site 560 on 20-21 April 2021. All
Site Close-out Visit (SCV) action items from sites
520, 570, 590, and 560 have already been resolved.
The upcoming SCV will be conducted at site 550 on
22-23 June 2021, site 600 on 21-22 July 2021, and
site 580 on 24-25 August 2021. All essential
documents, CRF, SDW, and laboratory test results
for all sites are available in the EDMS. In addition,
the study documents from these sites will be
archived in the IndoArsip for long-term archival at
least five years after the study is closed.
The INA-RESPOND secretariat has announced an
official letter and a final report on site closure to the
hospital director and the local ethics commission.
For sites 520, 570, 590, they were reported on 14-Apr 2021,
and site 560’s were reported on 18-May 2021. This
procedure will be done for sites 550, 600, and 580 as soon as
the SCV is completed at each site.
The TRIPOD isolate was sent to Central Laboratory in
Padjajaran University Bandung on 12 April 2021 for
subculture. The subculture will be prepared for several tests

regarding TB, including TB strain examinations which is one
of the TRIPOD secondary objectives.
Per protocol, there are 8 types of specimens collected on
TRIPOD study for future used. Status for Repository
specimens is provided in figure 4.
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Site

520
(n=32)

560
(n=108)

570
(n=128)

580
(n=83)

590
(n=89)

600
(n=25)

550
(n=25)

4

Site

Site Closed Out Visit

520

Done,

550

Planned,

(n=25)

22-23 June 2021

560

Done,

(n=108)

20-21 April 2021

570

Done,

580

Planned,

(n=83)

24-25 Augusts 2021

590

Done,

600

Planned,

(n=25)

21-22 July 2021

Current Status/Awaiting Items
Study documents has been sent to Indo Arsip
QA process has done, File Review has sent on 3
June 2021 by CRSS and Specimen Management
Review by CRA
Study documents has been sent to Indo Arsip
DST result for 1 subject
Study documents has been sent to Indo Arsip

SCV preparation but not limited to QA Process
by DM, File Review by CRSS and Specimen Management Review by CRA
Study documents has been sent to Indo Arsip
SCV preparation but not limited to QA Process
by DM, File Review by CRSS and Specimen Management Review by CRA
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Study follow up still ongoing at all

from total 4,335 subject enrolled, 53 subjects have under-

Sites. Along with that, with respect to

gone Site transfer. Nevertheless, 12 subjects are not yet

the subject's mobility, subject is given

reconsented at the new Site because they usually visit the

the flexibility to do follow-up visits at another Study Site if

new Site along with their next follow-up visit. Therefore, it

they move to the city that has a PROACTIVE Site. The

is very important for the study team of the Transfer Site

study Team and Secretariat will process the transfer based

and Arrival Site to close follow up this transfer subject

on subject request and their approval through subject visit

before they arrive and reconsent at the new Site to main-

tracking card (Kartu Pelacakan Kunjungan). The principal

tain the subject retention.

investigator of the Transfer Site will complete the subject
transfer form, and Secretariat will notify the Arrival Site.
After that, the Data Manager will move the subject data
assignment in Open Clinica from the Transfer Site to the

Onsite monitoring visit was conducted to Site 690 Abepura Hospital on 8-10 June 2021, and it’s also planned for
Site 680 Soedarso Hospital on 22-24 June 2021.

Arrival Site. When the subject arrived at the Arrival Site,
they will need to be reconsented as their agreement to
continue the study at the new Site. As of 31 May 2021,

No

Site# / Name

Participants Transfer In

Participants Transfer Out

1

510 – Hasan Sadikin

3

3

2

520 – Sanglah

3

2

3

530 – Cipto M.

7

3

4

540 – Sulianti Saroso

0

1

5

550 – Wahidin

1

0

6

560 – Kariadi

3

2

7

570 – Soetomo

4

4

8

580 – Sardjito

4

3

9

590 – Persahabatan

2

2

10

600 – Adam Malik

5

5

11

610 – Tangerang

1

1

12

630 – Ansari Saleh

1

7

13

640 – St. Carolus

9

3

14

650 – Budi Kemuliaan

3

5

15

660 – AW Sjahranie

2

6

16

670 – Zainoel Abidin

0

3

17

680 – Soedarso

2

0

18

690 – Abepura

2

2

19

700 – TC Hilers

1

1

53

53

Total
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Based on uploaded CRFs as of 10
June 2021, 110 participants were
enrolled in the ORCHID study,

which consisted of 87 participants from site 610 (RSU
Kabupaten Tangerang, Tangerang) and 23 participants
from site 521 (RS Universitas Udayana, Denpasar). There
were 105 participants (95%) who already completed this
study, 1 participant passed away during the study, 1
participant still ongoing with the study, and 3 participants withdraw (figure 1).
Up to 10 June 2021, 99 participants (90%) were identified as positive SARS-CoV-2, 8 participants as negative
SARS-CoV-2, and 3 participants not tested due to withdrawal. In site 610, the number of participants identified
as positive SARS-CoV-2 was 79 participants (91%), 5
participants as negative SARS-CoV-2, and 3 participants
not tested due to withdrawal. Meanwhile, in site 521,
there were 20 participants (87%) identified as positive
SARS-CoV-2 and 3 participants as negative SARS-CoV-2
(figure 2).

Based on pathogen identification data, at site 521, 11
participants (48%) pathogen were identified as COVID19 with others and 9 participants (39%) as COVID-19
only. Meanwhile at site 610, 74 participants (85%) pathogen were identified as COVID-19 only, 4 participants
(5%) as COVID-19 with others. Only one participant was
identified as single Dengue infection at both sites. One
participant was still pending due to waiting for other lab
test results. Lab examination cannot be performed in 3
withdrawn participants (figure 3).
Considering the number of COVID-19 cases has exceed-

ed 100 subjects, recalculation of sample size and/or
changing laboratory examination plan towards COVID19 are being discussed with NIAID. While waiting for
the continuation of ethical clearance from NIHRD IRB,
the Secretariat and NIAID team agreed to slow down
enrolment until further study plan is finalized. In the
meantime, UI Hospital preparation as the third site was
stopped due to slow progress. The site was still at the
stage of completing site assessment visit report. It was
estimated that at least two more months is needed to
complete the process. Several action items, such as site

agreement, hospital permit, and site training were required for site opening. Hence, the Secretariat decided
to discontinue study preparation and site’s further participation to other studies will be confirmed later.
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FLASHBACK MOMENT : COVID19 MASK FOR MAUMERE
By: INA104—Site 700 Team

FROM OUR SITE

Picture 1. The Mask Team for Sikka in the INARESPOND room at RSUD dr. TC Hillers Maumere (dr. Andre M.H as RA1 (two from left) and dr. Sandy

"One real deed, no matter how small, means more than a thou- This disaster started in March 2020, or maybe someone put the
sand beautiful words." Maybe that was the beginning of our starting line earlier in December 2019. One by one, countries fell;
long discussion in the small room of INA-RESPOND site 700 in they locked down and closed their borders. Protocols were born
this unfortunate situation. PI, co-PI, and two RA along with re- to contain the spread of the infections: keep your distance, wear
search documents and coffee flasks are the first reminders of that your protection, postpone your gatherings. The infections started
time.
We have been grappling with a pandemic for more than a year.

from the island of Java and spread to all corners. Big cities fell
victim one by one, and what about the fate of this small town?

All aspects of our lives, health, economic, social fields are suffo- Concerned by the limited infrastructure, IDI Sikka initiated a
cating. Teaching and learning activities, communication with movement of its own. With the motto 'IDI Sikka Peduli,' the Sikka
relatives, and even the work environment must be forced to be doctor association started community empowerment to meet the
several miles apart. The series of discordant voices blaming each needs of personal protective equipment for COVID19 to prevent
other between elements are also added to the commotion. The the spread of the virus in the community.
question is always in tune, "when will this pandemic end and life
will return to normal?"

IDI Sikka chaired by dr. Mario B. Nara, Sp.A (also the co-PI of
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INA104 at site700) empowers local communities to meet the
needs of cloth masks for the Sikka community. "Killing two birds
with one stone, people can also get income while meeting the
needs of masks in the pandemic era," said dr. Asep Purnama,
Sp.PD, FINASIM, the initiator and main motor of the IDI Sikka
Peduli movement, also the PI of INA104 at site700.
The 'Masks for Sikka' began with collecting donations used to
purchase materials, sewing, and distribution costs. Mask materials are then given to local people who have received sewing

training. The amateur tailors receive a fee as wages for sewing
the masks they produce. Then the cloth masks enter the packaging process which is carried out by the doctors in the INARESPOND room. These doctors also carried out the distribution
process to each village. The farthest distance the team has ever
traveled is four hours away (without traffic jams and still in one
district).
Distribution of cloth masks to all regions, education, seminars,
presentations of COVID-19, and how to deal with COVID-19
were done/given via radio, YouTube videos, newspapers, and
limited meetings; they became a routine agenda for seven
months. We also produced a jingle song, 'Let's Wear a Mask,'
that opened all activity events. Two INA-RESPOND research
assistants were part of the fast-moving team every day in this
series of activities from the start.
Ninety-seven million rupiahs were collected, seventeen local
tailors were empowered, and thirty-five thousand eight hundred
cloth masks were distributed. For five months IDI Sikka and the
INA-RESPOND team carried out fund-raising, fund management, empowerment, and remuneration of tailors, recording the
production of mask distribution, and going into the field for

every activity.
The movement has held twenty-three educational seminars,
visited twenty-one sub-districts, met one hundred and forty
village representatives and journalist associations in Sikka district. One high school and a church community also invited us
as COVID-19 educators. Nine radio broadcasts, seven YouTube
videos, and local newspaper reports also contribute to the reverberation of the movement to all levels.
Starting from an idea in March and bearing fruit until August

From top to bottom:

2020. News of COVID19, which was originally only in Java, has

dr. Mario B. Nara, Sp.A as chairman of IDI Sikka is giving cloth masks to

now spread to the villages of the city of Maumere. The village

representatives of sub-districts in Sikka

heads discuss health protocol, and almost all Sikka people now

dr. Asep Purnama, Sp.PD, FINASIM is giving a presentation and educa-

have at least one cloth mask. The pandemic has not stopped,

tion in one of the sub-districts

but this movement may give us the means to survive.

Banner of IDI Sikka Peduli Movement' Masks for Sikka' installed at Alok
Market, Sikka Regency, Flores, NT
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IMPORTANCE, OUTCOMES, AND CHALLENGES OF MD/PHD TRAINING
IN THE UNITED STATES
By: Kyle Landers

Over the past 100 years, discoveries in biomedical research have graduate training programs, so a four-year university undergradsignificantly decreased mortality rates throughout the world. uate degree is necessary first. The current medical education for
Such triumphs include the discovery of antibiotics, chemothera- MD and DO programs is four years, with the standard curriculum
peutics, and precision medicine techniques—all of which were being split into two distinct sections: preclinical years and clinical
only possible due to physicians and scientists tirelessly pursuing years. The preclinical years compose the first two years of a futheir observations in the hospital and the lab. These monumental ture physician’s training and focus heavily on basic science and
discoveries have led to the development of several biological textbook material. After these two years, medical students enter
fields, requiring both more scientists and physicians to explore the clinical years, where time is spent in teaching hospitals and
and answer necessary questions of our biological world to im- clinics to hone their communication skills and apply the material
prove human health. Unfortunately, this exponential expansion learned during the first two years. This education pathway is
has generated a significant gap in implementing discoveries extremely structured and encompasses a broad knowledge base,
from “the bench to the bedside.” To address this increasing con- which differs from biomedical PhD training, which can vary wideInstitute of Health established funding mechanisms and a formal ing focuses on a specific topic and hones the candidate’s scieneducation pathway in the mid-1960s to develop cross-trained tific reasoning and hypothesis generating skills. Though medical
physician-scientists1.

training and doctoral training are very distinct, both have been

Physician-scientists are rigorously trained in both realms of sci- integrated in medical scientist training programs (MSTP).
ence and medicine, with the goal of “bridging the gap” between MSTPs, of which there are 50, are accredited programs supportbenchtop research and clinical application. This middle ground ed by the National Institute of General Medical Sciences
between worlds has been coined “translational research.” At the (NIGMS). The most common structure utilized by these MD/PhD
end of their time in these formal training pathways, trainees will and DO/PhD programs is a 2-4-2 format, where approximately
obtain both a full PhD and a full medical degree (in the US this four years of PhD training is placed in-between the preclinical
can be an MD or DO). As of 2021, there are 125 MD/PhD and 5 and clinical years of medical training. To further integrate and

DO/PhD programs in the United States, with approximately bridge the bench and bedside, candidates will commonly con10,500 alumni2,3,4. In total, the physician scientist workforce duct research during the summer breaks of their first two years
composes no more than 2% of all practicing physicians in the US. of medical training, and they will continue obtaining clinical exTo better understand this unique training pathway, we can com- perience during their doctoral research years. Programs may also
require the PhD research and thesis to include how the research
pare MD/PhD training programs to separate MD/DO and PhD
can be applied in the clinic and may require a physician on the
training programs, as well as examine the opportunities each
research committee, further weaving and strengthening science
provide in the United States. All three pathways are postand medicine.

Kyle Landers, future physician-scientist
Kyle has spent the past year working with CCRB.
He will leave NIAID at the end of May to enter
the highly competitive Medical Scientist Training Program at the University of Alabama at Birmingham, where he will study to earn MD and
PhD degrees to pursue a clinical research career
in immunology and infectious diseases.

Once a candidate has completed an MD/DO, PhD, or MD/PhD
training pathway, further specialization and/or experience is
needed before reaching the typical goalds of practicing medicine

independently, conducting research independently, or a mixture
of both, respectively. The specialization training for physicians is
termed “residency” and can vary in length depending on the field
(i.e. three years for internal medicine and seven years for neurosurgery). After some residencies, further specialization is necessary in the form of a “fellowship,” which can add an additional
one to three years of training7. Individuals completing a PhD
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program have several career options including industry, govern- requires collaboration with a physician. It is also possible that a
ment, and academia. For those pursuing an academic tenure- physician may notice an interesting observation in the clinic but
track faculty position in biomedical research, one or more post- not be able to properly construct a hypothesis or experiment that
doctoral fellowships are required, which average 4.5 years per can be tested in the lab, which requires expensive equipment and
fellowship8. Unfortunately, a post-doc of any length does not time that is already dedicated to patient care.
guarantee a tenure position, and more experience or specialized Though Physician Scientists have more options and are extentraining may be required. MD/PhD graduates can follow either a
sively trained, there are challenges in successfully bridging the
traditional residency program, a post-doctoral fellowship, or a
gap between the bench and bedside. The most prominent chalPhysician Scientist Training Program (PSTP). Similar to MSTPs, a
lenge is the time commitments to patient care and bench rePSTP incorporates a residency, fellowship, and post-doctoral search. The standard division of time is described as 80/20— 80%
training into one seamless program. This provide physician scien- of time in the lab and 20% in the clinic. However, the time split
tists with protected lab time during the clinical training years that between clinic and lab varies drastically and is dependent on the
potentially increases their chances of academic faculty positions. institution, specialty, and individual. In some academic hospitals,

Of the 20 recognized residency specialties in the US, 15 special- there may be pressure on physician-scientists to spend more
ties offer this training format9. It is important to note that PSTPs time in the clinic since this is more financially beneficial to the
are also opportunities for MD/DO trainees to enter and develop
institution. In this case, physician-scientists are at a detriment to
biomedical research skills despite not having a PhD degree.
their PhD-only counterparts, as they cannot make the necessary
Once formal training is complete, most physician scientists stay in discoveries in the lab to renew competitive grant funding11. This
academia to conduct independent translational research. Results critical situation leads to the greatest number of physicianfrom a 2018 survey showed that 80% of all MD/PhD alumni con- scientists abandoning research due to no other funding mechatinued to conduct research, and nearly two-thirds were inde- nisms being in place to aid them in establishing a research lab12.
pendently funded10. This is unsurprising given their extensive This challenge is recognized, as several publications claim that
training and ability to cut across clinical, basic, and translational this paradigm will need to shift if more physician-scientists are to
research. In comparison to physicians and PhD scientists, MD/ be retained in biomedical research in the coming years. Another
PhD alumni also had higher rates of obtaining competitive re- challenge facing physician-scientists is the time it takes to comsearch grants. This is significant given that NIH funding has been plete MD/PhD training and become independent, which has
stagnant for nearly twenty years despite the supply of PhD scien- substantially increased since the conception of the training pathtists continuing to increase, making funding sparse and highly way in the 1960s. MD/PhD graduates between the mid-1970s to
competitive10. The increase in funding translates to MD/PhD 1980s took on average 6.69 years and held a full time position

graduates being three times more likely to obtain a faculty posi- 3.98 years after their MD/PhD training program. In contrast, the
tion compared to PhD-only graduates1. Additionally, the physi- most up-to-date survey information (2005-2014) revealed that
cian-scientist’s training provides them with perspectives that a alumni take on average 8.25 years to complete the program and
physician may not think of in the clinic or a scientist in the lab, 5.88 years to obtain a full-time faculty position4. It is projected
allowing them to translate observations and discoveries more that the average age in completing both the MD/PhD training
efficiently and fluidly between both fields. In the case of scien- and reaching a full-time faculty position will continue to increase,
tists, taking discoveries in the lab and applying them in the clinic as it is becoming more common for matriculants to take time in-
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between their undergraduate career and applying to an MSTP to 5.

Schwartz D. A. (2012). Physician-scientists: the bridge between medi-

gain more experience. Only in exceptionally rare cases, the vary-

cine and science. American journal of respiratory and critical care
medicine, 185(6), 595–596. https://doi.org/10.1164/rccm.201110-

ing time commitment to the lab and clinic make it difficult for

1806ED

physician-scientists to be outstanding in both medicine and sci-

ence, a “master of none.” However, as the reach of medicine and 6.
biomedical science becomes broader and potentially extends the
distance between the dots that are necessary to connect for
groundbreaking discoveries, further specialization and training is

Duke Graduate School. All Departments: PhD Time to Degree Statistics | Duke Graduate School. (n.d.). https://gradschool.duke.edu/
about/statistics/all-departments-phd-time-degree-statistics.

7.

Length of Residencies. Residency Roadmap. (2021, March 9). https://
residency.wustl.edu/residencies/length-of-residencies/.

becoming ever more common. The physician-scientist, though an
incredibly long and demanding career path, will continue to be 8.

essential in a scientific research world in need of a “jack of all

Devin PowellJan. 10, 2017, Karin BodewitsApr. 14, 2021, Suhas Eswa-

rappa PrameelaApr. 15, 2021, Meredith WadmanMar. 29, 2021, &
Elisabeth PainMar. 21, 2016. (2017, December 9). The price of doing a

trades.”

postdoc. Science. https://www.sciencemag.org/careers/2017/01/price
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REVIEW OF CURRENT COVID-19 DIAGNOSTICS AND
OPPORTUNITIES FOR FURTHER DEVELOPMENT (A PAPER SUMMARY)
By: Yan Mardian
Diagnostic testing plays a critical role in addressing the corona-

taste or smell, sore throat, congestion or runny nose, nausea or

virus disease 2019 (COVID-19) pandemic. Rapid and accurate

vomiting, and diarrhea. A recent report by a UK study men-

diagnostic tests are imperative for identifying and managing
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SCIENCE CORNER

Clinical diagnostics for COVID-19 include the initial assessment

Figure 1. Clinical and in vitro diagnostics for COVID-19. Clinical diagnostics consist of common clinical symptoms, imaging findings, and laboratory markers. In vitro diagnostics include molecular testing, antibody tests, and viral antigen detection. NAAT: nucleic acid amplification tests; PoC: point of care; CRISPR: clustered regularly interspaced short palindromic repeats; NAbs: neutralizing antibodies; PRNT: plaque reduction neutralization test; pVNT: pseudovirus-based virus neutralization test; sVNT:
surrogate virus neutralization test; LFIA: lateral flow immunoassay; ELISA: enzyme-linked immunosorbent assay; CLIA: chemiluminescent immunoassay; NLR: neutrophillymphocyte ratio; PT/INR: prothrombin time and international normalized ratio; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; IL-6: interleukin 6; cTnI: cardiac
troponin I; LDH: lactate dehydrogenase; AST: aspartate aminotransferase; ALT: alanine aminotransferase; CT: computed tomography; USG: ultrasound sonography. Image
was created in Biorender.com
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IN-VITRO DIAGNOSTICS: MOLECULAR TESTING
SARS-CoV-2 infection is confirmed by detection of SARS-CoV-2
RNA using nucleic acid amplification tests (NAATs). For detecting RNA viruses like SARS-CoV-2, Reverse Transcription quantitative PCR (RT-PCR) is recommended as the most sensitive
NAAT method. Conventional NAAT begins with RNA extraction
from respiratory specimens, followed by RT-PCR, in which the
purified total RNA (viral RNA and the host RNA) is reverse transcribed into complementary DNA (cDNA) first by reverse tran-

scriptase, followed by cDNA aliquots undergoing qPCR to exponentially amplify the target gene of interest. This two-step
assay usually takes 3.5-4.0 hours and requires three reagent
kits: one for the RNA extraction, one for cDNA synthesis, and
another for the amplification and detection of the target nucleic acid, as well as specialized lab equipment. Systems that automate nucleic acid extraction, purification, amplification and
detection are also available. These provide rapid, highthroughput results with minimal hands-on time (HoT) and less
contamination.
Like all diagnostic tests, false-negative results can occur with RT

-PCR. False negatives have been reported to occur in ~30%
(range 10-40%) of patients with COVID-19. Contributing factors
may include (a) collecting the sample when the viral load is low
(e.g. early after exposure and before the peak associated with
symptom onset, or late in disease course), (b) sample collection
technique resulting in reduced quality or quantity, (c) inadequate preservation of the unstable RNA virus, as specimens
may degrade without appropriate transport medium or storage,
and (d) technical limitations of the RT-PCR test. Test sensitivity
may also be impacted by natural mutations in the primer region, which could result in false-negatives. Though this does

not necessarily mean that a primer would fail to bind, it reveals
variability of the target region. Report showed deletion in Sgene positions 69 and 70 in the VOC B.1.1.7, or Alpha variant,
causes S-gene target failure (SGTF) in at least one RT-PCR–
based diagnostic assay, the ThermoFisher-TaqPath COVID-19
assay, and may serve as a means of identifying infection with
this variant.
COVID-19 cases are typically confirmed by centralized RT-PCR
testing in certified labs, which requires expertise, specialized
equipment, and well-developed specimen management infrastructure. Due to the burden of large-scale testing suddenly
placed on most labs, results may take a week or longer to be
returned. This has spurred significant interest in reliable PoC
molecular tests that produce rapid results (<1 h), as they facilitate timely patient management decisions. Other methods of
viral detection has also been developed. Loop-mediated isothermal amplification (LAMP) combined with reverse transcrip-

tion (RT-LAMP) has been developed as an alternative. RT-LAMP
isothermally (60–65°C) amplifies DNA fragments of interest,
thus does not require expensive thermal-cyclers or real-time
PCR. Detection is based on photometric measurement of turbidity resulting from magnesium pyrophosphate precipitation
that occurs as a by-product of amplification. This method enables real-time monitoring of results using colorimetric or fluorescent dyes. Along with isothermal amplification, another category of nucleic acid tests that could be used for SARS-CoV-2 is
the Clustered Regularly Interspaced Short Palindromic Repeats
(CRISPR) based method. CRISPR belongs to a family of palindromic nucleic acid repeats found in bacteria, which are recognized and cut by a unique set of effector enzymes known as the
CRISPR-associated (Cas) proteins. The Cas enzymes are exceptionally sensitive and specific as they can be programmed to
identify and cut SARS-CoV-2 RNA sequences. Another approach, droplet digital PCR (ddPCR), has been developed to
detect SARS-CoV-2 and measure viral load, which facilitates
surveillance of inter and intra-case variability. ddPCR is based
on partitioning the sample into thousands of micro-reactions of
defined volume.
Genomic sequencing does not play a part in routine SARS-CoV2 laboratory diagnosis; however, this technique is essential for
phyloepidemiological evaluation of changes in the viral genome over time and to trace transmission patterns. Sequencing
protocols based on Sanger and next-generation sequencing
(NGS) (e.g., Illumina and MinION / Nanopore) are being applied
to rapidly generate genome sequences, with the promise that
data will inform diagnostic development, epidemiologic investigations, host-virus interactions, viral evolution, pathogenesis,
and prevention and treatment targets. As of June 2021, several

Variants of Concern have been identified as more transmissible
(e.g. Variant B.1.1.7 or Alpha Variant and B.1.617.2 or Delta
Variant), increasingly resistant to neutralization by monoclonal
antibodies, and less susceptible to vaccine induced immunity
(e.g. Variant B.1.351 or Beta Variant and P.1 lineage or Gamma
Variant). Given the SARS-CoV-2 genome’s evolving nature,
genomic surveillance should be conducted at levels that allow
early temporospatial identification of new variants.
Over 300 tests for SARS-CoV-2 NAAT/molecular testing are
currently described in FIND (Foundation for Innovative New
Diagnostics), a diagnostics resource center established in col-

laboration with WHO to accelerate development and access to
diagnostics as part of the global response to COVID-19. Results
are

available

online

at:

https://www.finddx.org/covid-19/

sarscov2-eval-molecular/. Many molecular and serological PoC
tests have also been granted EUAs from the U.S. FDA. Information on these assays can be found at: https://www.fda.gov/
medica l- dev ice s/coronav iru s -dise a se-2 01 9-covid- 19-
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Figure 2. COVID-19 molecular testing. NAAT begins with RNA extraction followed by reverse transcription into complementary DNA (cDNA). The same cDNA can
be used for conventional qPCR, RT-LAMP, which can also be coupled with CRISPR technology, and droplet digital PCR. PoC assays (uppermost right) use direct
specimen and cartridge-based tests to produce rapid results. The PCR amplification product may be used to generate viral genome sequences (lowermost left).
NAAT: nucleic acid amplification tests; qPCR: quantitative polymerase chain reaction; PoC: point of care; LAMP: Loop-mediated isothermal amplification; CRISPR:

clustered regularly interspaced short palindromic repeats. Image created in Biorender.com
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a pandemic context where early diagnosis is essential for pa-

-19 molecular testing approaches.

tient management and outbreak control, antibody assays are

IN-VITRO DIAGNOSTICS: ANTIBODY ASSAYS
Serologic measurement of specific antibodies can be used to
assess prior exposure to SARS-CoV-2 and infer potential im-
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suboptimal due to delayed seroconversion and performance
variability, therefore are not the preferred frontline test.
IN-VITRO DIAGNOSTICS: ANTIGEN TESTING
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containment of transmission during early infection.
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Although more evidence is needed, data suggest Ag-RDTs are
likely to perform well (91–100% sensitivity) in patients with high
viral loads (Ct values ≤25 or >106 genomic virus copies/mL),
which usually appear in the pre-symptomatic (1-3 days before
symptom onset) and early symptomatic phases of the illness
(within the first 5-7 days of illness). In its September 11th, 2020,
interim guidance, WHO recommends use of SARS-CoV-2 AgRDTs that meet the minimum performance requirements of
≥80% sensitivity and ≥97% specificity compared to a NAAT
reference assay. Testing should be conducted by trained staff in

strict accordance with the manufacturer’s instructions and within the first 5-7 days following onset of symptoms. Patients who
present more than 5-7 days after symptom onset are more
likely to have lower viral loads and false-negative results with
Ag-RDTs.

FUTURE DIRECTION
Availability of diagnostic assays is rapidly expanding, as demonstrated by the ever-increasing list of assays granted EUA status
by the U.S. FDA. Well-designed validation studies should be
conducted to identify products with the best performance and
to obtain the data necessary to support licensure. As early diagnosis is essential for patient management and outbreak control,
development of rapid, scalable, and high-accuracy PoC assays
should be prioritized. Highest priority should be assigned to
cost-effective multiplexed PoC tests that identify multiple pathogens. Access to scalable diagnostic tools and continued technologic advances, including machine learning and smartphone
integration, will facilitate control of the current pandemic as
well as preparedness for the next one. Basic principles of in
vitro diagnostics, exploring their pros and cons as well as appropriate indications and potential areas for development, are
listed in Table 1.
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Source: Mardian Y, Kosasih H, Karyana M, Neal A, Lau CY. Review of Current COVID-19 Diagnostics and Opportunities for Further Development. Front
Med (Lausanne). 2021 May 7;8:615099. doi: 10.3389/fmed.2021.615099. PMID: 34026773; PMCID: PMC8138031.
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ONLINE TRAINING, THE NEW TREND
By: Marco Ariono

SPORTS & LIFESTYLE

COVID-19 pandemic has been going on for more than a year Outdoor Exercise
and has affected many aspects of our life. Working from home, Outdoor exercise has become more popular. Walking or running
school from home, online meetings, etc., have become common is a common activity that people do on the weekend, especially

in our daily life. Avoiding a big crowd or public space has been a before the pandemic. The Governor of Jakarta has created bicychoice for many people. Working from home situations also cle tracks, including on the main road. Moreover, the city has
impact our physical and mental well-being.1

designed special routes for faster road bikes.4 This good idea

These routines have become a problem because people tend to aims to invite people to exercise, and if this becomes a daily
move less. Sedentary activities like sitting or lying are increasing. routine, we hope air pollution can reduce.
In a long time, this behavior will give us other issues like increas- However, some people do not have much time to go outside
ing chronic diseases such as hypertension, diabetes mellitus, because of their work or busyness. Others are still afraid to go
heart disease, and other non-communicable chronic diseases.2

outside where there is a higher chance of getting infected by

Going to a gym may still be a difficult or highly risky choice for COVID-19 from others, so they prefer to stay at home.3
some people. Of course, the dumbbells and machines that have Online Training
been used together become a higher risk of spreading infection.
American College of Sports Medicine (ACSM) did a survey about
The tight spaces between the treadmill or ergo cycle are another
fitness trends for 2021. Over 4,300 health and fitness professionproblem. The other problem is the ventilation. Most gyms are
als participated in the survey. No surprise, the survey shows
indoor, and there's concern about airborne COVID-19 transmisonline training has become the most popular fitness trend dursion. People still worry about going to the gym nowadays.3
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ing this pandemic era beating wearable technology and body- have to find a suitable exercise regiment. Another weakness is
weight training.5
Online training usually uses digital streaming technology to deliver exercise programs. The training can be done anytime because

that if something bad happens to us when we exercise alone, no
one will help immediately. So, it is better if there are other people
around us to help.

we do it at home in a live or from a prerecorded class. The digital Conclusion
platform that people usually use is YouTube. There's a lot of Online training has become popular during the COVID-19 panonline training available. However, if we want something more demic. The digital platform that we use to do exercise may give
personal, we can use applications such as Mirror, Zwift, Nordic us the benefit of staying active. Although we don't have proper
Track, and iFit. Each application has a different function and pric- exercise tools at home, we can still do bodyweight exercise. We
ing. These applications usually encourage the user to be active can also use other tools as an alternative, such as bottles as
and generate personalized user data. The data can be obtained dumbbells and towels as resistance bands. Training regularly will

from wearable technology such as Garmin, Fitbit or Apple watch- give us a lot of benefits, especially during the COVID-19 pandemes to track the wearer's activities and heart rate.6
ic. So stay active. Let's get moving!
Many exercise options don't need equipment, such as walking,
dancing with video, yoga, or bodyweight training. We can also
use alternate tolls like a bottle as a dumbbell, a towel in resistance training, and stairs for step-up exercise.6
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One of the weaknesses of online exercise is that not all people
have proper tools to exercise, such as dumbbells, resistance
bands, etc. We must know what kind of tools and facilities we
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QUIT, DON’T QUIT? SWEETENERS, NO SWEETENERS?
By: Aly Diana

COMIC CORNER

A wise man says sugar/sweetener makes everything better.

communicable diseases. With increased consumer interest in

However, too much sweetness can make your life miserable.

reducing energy intake, food products containing non-sugar

And… nobody wants a miserable life. Consequently, growing

sweeteners (NSSs) rather than simple sugars (monosaccharides

concerns about health and quality of life have encouraged

and disaccharides) have become increasingly popular.

people to adapt healthy lifestyles and avoid consuming food
rich in sugars or calories to prevent obesity and other non-

A sugar substitute (artificial sweetener or high-intensity sweetener) is a food additive that duplicates the effect of sugar in
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taste but usually has less food energy. Consumers often select

50 grams (12 teaspoons or 4 tablespoons). Enough sweetness

foods composed of low-calorie sweeteners because they want

keeps our life happy and healthy!

the taste of sweetness without the added calories. To date, six
high-intensity sweeteners are FDA-approved as food additives
in the United States: saccharin, aspartame, acesulfame potassium (Ace-K), sucralose, neotame, and advantame. In addition,
generally recognized as safe (GRAS) notices have been submitted to FDA for two types of high-intensity sweeteners (certain

Chattopadhyay S, Raychaudhuri U, Chakraborty R. Artificial sweeteners a review. J Food Sci Technol. 2014 Apr;51(4):611-21. doi: 10.1007/s13197
-011-0571-1. Epub 2011 Oct 21. PMID: 24741154; PMCID: PMC3982014.
FDA.

High-intensity

Sweeteners.

https://www.fda.gov/food/food-

steviol glycosides obtained from the leaves of the stevia plant

additives-petitions/high-intensity-sweeteners

(Stevia rebaudiana) and extracts obtained from Siraitia

Liauchonak I, Qorri B, Dawoud F, Riat Y, Szewczuk MR. Non-Nutritive

grosvenorii (swingle fruit), also known as Luo Han Guo or

Sweeteners and Their Implications on the Development of Metabolic

monk fruit).

Syndrome. Nutrients. 2019 Mar 16;11(3):644. doi: 10.3390/nu11030644.

Replacement of sugars with NSSs bears the promise of health
benefits primarily by reducing the contribution of sugars to
daily calorie intake and thus reducing the risk of unhealthy
weight. However, evidence for health effects due to the use of
NSSs is conflicting. While some studies report an association
between NSS use and reduced risk of type 2 diabetes mellitus
(T2DM), overweight, and obesity (thus suggesting a benefit for
general health and the management of diabetes), other studies
indicate that NSS use could increase the risk of overweight,

diabetes, and cancer.
In addition, recent studies have suggested that NNS consumption can induce gut microbiota dysbiosis and promote glucose
intolerance in healthy individuals that may result in the development of T2DM. This sequence of events may change the gut
microbiota composition through microRNA (miRNA)-mediated
changes. The mechanism(s) by which miRNAs alter gene ex-
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Nutr. 7:598340. doi:10.3389/fnut.2020.598340.
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10.1007/s11894-017-0602-9. PMID: 29159583.
Swithers SE. Not-so-healthy sugar substitutes? Curr Opin Behav Sci.
2016

Jun;9:106-110.

doi:

10.1016/j.cobeha.2016.03.003.

PMID:

27135048; PMCID: PMC4846275.
Tandel KR. Sugar substitutes: Health controversy over perceived benefits. J Pharmacol Pharmacother. 2011 Oct;2(4):236-43. doi: 10.4103/0976
-500X.85936. PMID: 22025850; PMCID: PMC3198517.
Toews I, Lohner S, Küllenberg de Gaudry D, Sommer H, Meerpohl JJ.
Association between intake of non-sugar sweeteners and health outcomes: systematic review and meta-analyses of randomised and nonrandomised controlled trials and observational studies. BMJ. 2019 Jan

pression of different bacterial species provides a link between

2;364:k4718. doi: 10.1136/bmj.k4718. Erratum in: BMJ. 2019 Jan

NNS consumption and the development of metabolic changes.

15;364:l156. PMID: 30602577; PMCID: PMC6313893.

Another potential mechanism that connects NNS to metabolic
changes is the molecular crosstalk between the insulin receptor

(IR) and G protein-coupled receptors (GPCRs).
All in all, the majority of clinical studies performed in humans
thus far report no significant risks or beneficial effects of artificial sweeteners on health outcomes. Still, it should be emphasized that the study duration of most studies was limited.
Clearly, further well-controlled, long-term human studies investigating the effects of different artificial sweeteners and
their impact on gut microbiota, body weight regulation, and
glucose homeostasis, as well as the underlying mechanisms,
are warranted.
For now, before we know for sure about the real long-term
effects of NSS, consuming sugar at recommended amount
probably will be the best bet. Taken together, scientific studies
currently indicate that public health will be improved by reducing intake of all sweeteners, both caloric and non-caloric. Currently, recommended daily intake of sugar for adults is around
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