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A troubling finding that has emerged during the COVID-19 pandemic is the ability to spread
SARS-Cov-2 before showing symptoms of COVID-19. This can increase difficulty in containing
spread, contact tracing after diagnosis, and estimating the prevalence of COVID-19 in the
population.

Prevalence of Asymptomatic and Presymptomatic COVID-19

A unique challenge exists in trying to estimate the prevalence of positive COVID-19 cases that
are asymptomatic, or never show symptoms. These individuals likely will not voluntarily seek
testing simply because they may not believe they have COVID-19. Therefore, the estimated
count may be a conservative estimate. Some studies have conducted universal testing on
specific populations such as those in shelters or receiving elective surgeries, but these people
differ from the general population and estimates may not be generalizable. Some reports
estimate the proportion of positive COVID-19 cases that are asymptomatic to be high, with
more than half of those testing positive being asymptomatic at the time. These studies have
ranges of asymptomatic, positive COVID-19 cases from 56% - 88%.1 Other longitudinal studies
find a much lower prevalence of truly asymptomatic individuals with positive COVID-19 tests.
Following positive cases for 14 days finds prevalence of those who remain asymptomatic
between 2 — 30%.> © One study found that over a third of patients confirmed as positive cases
(110/303) were initially asymptomatic, but nearly 20% of that third developed symptoms
during isolation.”

Thus, the best way to estimate the true prevalence of asymptomatic COVID-19 cases is through
carefully constructed random samples of the population or by combining many study estimates
via meta-analysis. This has been done on a small number of occasions. The state of Indiana
conducted a random sample at the end of April to estimate prevalence of COVID-19. In this
survey they found a prevalence of COVID-19 of 2.79%. Of those who tested positive, 44.2%
reported being asymptomatic.® Another study in Indianapolis in April and May utilized a survey
of residents without COVID-19 symptoms. This study found a prevalence of COVID-19 of 3.1%.
Since the sample was only residents not showing symptoms, this equates to 3.1% being
asymptomatic or presymptomatic.’

Reviews that have been published have tried to combine estimates of the prevalence of
asymptomatic cases as well. One review, using only case series of COVID-19 patients, estimates
an average of 24% of cases as asymptomatic.’® Another review, using estimates from samples
greater than 1000 people estimates the overall prevalence of asymptomatic cases to be 2-
13%.11 A third “living systematic review” included all study types with no limits on sample size
or design estimates 20% of COVID-19 patients remain asymptomatic throughout.'? And, a

Safe Campus & Scientific Advisory Committee | September 9, 2020 Update | Page 1



review of case series of children, found that approximately 26% were asymptomatic.'® As can
be seen, estimating a true prevalence of asymptomatic COVID-19 cases is difficult. Even with
these estimates from cross-sectional surveys, an asymptomatic case could present symptoms
days after testing and this would present a differential misclassification.

A key takeaway among studies of COVID-19 positive patients is that there may be a high
percentage of asymptomatic cases, even if they present with symptoms after the study has
concluded. But, when looking at the entire population, the proportion of individuals that are
currently COVID-19 positive and asymptomatic still remains small. It is important to recognize
that asymptomatic COVID-19 occurs and these patients are able to transmit SARS-Cov-2
without knowing that they have COVID-19.

Temporal Dynamics

Asymptomatic cases are especially problematic because they are able to spread the SARS-Cov-2
virus without knowing they are infected. Viral load in asymptomatic cases is high enough at
approximately 2-3 days before symptoms start to spread to others and peaks, on average,
about 1 day before symptom onset.'* The period of viral shedding is relatively similar between
those who remain asymptomatic (median: 7 days) and those who show symptoms of COVID-19
(median: 8 days).> Therefore, universal precautions (ie: masking) help to prevent spread as
transmission can occur even when symptoms never appear.

Proportion of Infection from Asymptomatic and Presymptomatic

Since asymptomatic and pre-symptomatic (i.e. have not developed symptoms yet) individuals
are able to spread SARS-Cov-2, it is important to know the proportion of infections attributable
to them. This is also a difficult estimate to obtain because contact tracing becomes less
effective when there are high proportions of asymptomatic spread.® One study that used 77
transmission pairs estimated the proportion of infection from asymptomatic or
presymptomatic cases to be 44%.1* Another model, using publicly available data from
Singapore and Tianjin, estimates the proportion of presymptomatic spread in these cities to be
greater than 50%.1” And a review of cohorts tested for COVID-19 estimates approximately 40-
45% of SARS-Cov-2 infections can be accounted by those that are currently asymptomatic.!®
Hence, it would seem that just under half of all new cases of COVID-19 are attributable to
spread from someone, who at the time, was not showing any symptoms.

Conclusion

The number of asymptomatic COVID-19 cases is not accurately known at this time; however,
available studies suggest significantly large numbers of COVID-19 patients may be
asymptomatic. These positive cases are able to spread SARS-Cov-2 for nearly as long as a
symptomatic case and may account for 40% or more of the spread of the disease. While studies
have tried to identify prevalence, many challenges remain to accurately define the size of this
population. Therefore, wearing of masks and physical distancing should continue to be

Safe Campus & Scientific Advisory Committee | September 9, 2020 Update | Page 2



encouraged to help slow the spread of COVID-19 from those who may not realize they are
infectious.

1. Gruskay JA, Dvorzhinskiy A, Konnaris MA, LeBrun DG, Ghahramani GC, Premkumar A, et
al. Universal testing for COVID-19 in essential orthopaedic surgery reveals a high percentage of
asymptomatic infections. J Bone Joint Surg Am. 2020;102(16):1379-1388.
doi:10.2106/JBJS.20.01053

2. Baggett TP, Keyes H, Sporn N, Gaeta JM. Prevalence of SARS-CoV-2 infection in residents
of a large homeless shelter in Boston. JAMA. 2020; 323:2191-2.
3. Rivett L, Sridhar S, Sparkes D, Routledge M, Jones NK, Forrest S, et al. Screening of

healthcare workers for SARS-CoV-2 highlights the role of asymptomatic carriage in COVID-19
transmission. Elife. 2020;9:e58728. Published 2020 May 11. doi:10.7554/elife.58728.

4, Arons MM, Hatfield KM, Reddy SC, Kimball A, James A, Jacobs IR, et al. Presymptomatic
SARS-CoV-2 infections and transmission in a skilled nursing facility. N Engl J Med.
2020;382(22):2081-2090. doi:10.1056/NEJM0a2008457

5. Yau K, Muller MP, Lin M, Siddiqui N, Neskovic S, Shokar G, et al. COVID-19 Outbreak in
an urban hemodialysis unit. published online ahead of print, 2020 Jul 15]. Am J Kidney Dis.
2020;50272-6386(20)30811-8. doi:10.1053/j.ajkd.2020.07.001

6. Park SY, Kim YM, Yi S, Lee S, Na BJ, Kim CB, et al. Coronavirus disease outbreak in call
center, South Korea. Emerg Infect Dis. 2020; 26:1666-70.
7. Lee S, Kim T, Lee E, Lee C, Kim H, Rhee H, et al. Clinical course and molecular viral

shedding among asymptomatic and symptomatic patients with SARS-CoV-2 infection in a
community treatment center in the Republic of Korea. published online ahead of print, 2020
Aug 6]. JAMA Intern Med. 2020;e203862. doi:10.1001/jamainternmed.2020.3862

8. Menachemi N, Yiannoutsos CT, Dixon BE, Duszynski TJ, Fadel WF, Wools-Kaloustian KK,
et al. Population point prevalence of SARS-CoV-2 infection based on a statewide random
sample - Indiana, April 25-29, 2020. MMWR Morb Mortal Wkly Rep. 2020;69(29):960-964.
Published 2020 Jul 24. doi:10.15585/mmwr.mm6929e1

9. Meyers KJ, Jones ME, Goetz IA, Botros FT, Knorr J, Manner DH, et al. A cross-sectional
community-based observational study of asymptomatic SARS-CoV-2 prevalence in the greater
Indianapolis area. [published online ahead of print, 2020 Jun 16]. J Med Virol.
2020;10.1002/jmv.26182. d0i:10.1002/jmv.26182

10. Kronbichler A, Kresse D, Yoon S, Lee KH, Effenberger M, Shin JI. Asymptomatic patients
as a source of COVID-19 infections: A systematic review and meta-analysis. Int J Infect Dis.
2020;98:180-186. d0i:10.1016/].ijid.2020.06.052

11. Al-Sadeq DW, Nasrallah GK. The incidence of the novel coronavirus SARS-CoV-2 among
asymptomatic patients: a systematic review. Int J Infect Dis. 2020;98:372-380.
do0i:10.1016/j.ijid.2020.06.098

12. Buitrago-Garcia DC, Egli-Gany D, Counotte MJ, Hossmann S, Imeri H, Ipekci AM, et al.
Asymptomatic SARS-CoV-2 infections: a living systematic review and meta-analysis. medRxiv
2020.04.25.20079103; doi: https://doi.org/10.1101/2020.04.25.20079103

Safe Campus & Scientific Advisory Committee | September 9, 2020 Update | Page 3



13. Chang TH, Wu JL, Chang LY. Clinical characteristics and diagnostic challenges of pediatric
COVID-19: A systematic review and meta-analysis. J Formos Med Assoc. 2020;119(5):982-989.
do0i:10.1016/j.jfma.2020.04.007

14. He X, Lau EH, Wu P, Deng X, Wang J, Hao X, et al. Temporal dynamics in viral shedding
and transmissibility of COVID-19. [published correction appears in Nat Med. 2020 Aug 7;:]. Nat
Med. 2020;26(5):672-675. doi:10.1038/s41591-020-0869-5

15. Zhou R, Li F, Chen F, Liu H, Zheng J, Lei C, et al. Viral dynamics in asymptomatic patients
with COVID-19. Int J Infect Dis. 2020; 96:288-90.

16. Hellewell J, Abbott S, Gimma A, Bosse NI, Jarvis Cl, Russell TW, et al. Feasibility of
controlling COVID-19 outbreaks by isolation of cases and contacts. Lancet Glob Health.
2020;8(4):e488-e496. doi:10.1016/52214-109X(20)30074-7

17. Tindale LC, Stockdale JE, Coombe M, Garlock ES, Lau WYV, Saraswat M, et al. Evidence
for transmission of COVID-19 prior to symptom onset. Elife. 2020;9:e57149. Published 2020 Jun
22. doi:10.7554/elife.57149

18. Oran DP, Topol EJ. Prevalence of asymptomatic SARS-CoV-2 infection: A narrative
review. Ann Intern Med. 2020;173(5):362-367. doi:10.7326/M20-3012

Safe Campus & Scientific Advisory Committee | September 9, 2020 Update | Page 4



