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Abstract

Real-time dissemination of epidemiological survey data from positive COVID-19
cases is critical to support efforts to contain or reduce spread of viral infection in the
community. Here we detected a significant association between domestic travel or
travel to Europe and the identification of new cases in San Francisco, California, USA.
These findings suggest that domestic and European travelers may need to be prioritized

for evaluation of acute infection from COVID-19 in the setting of limited testing capacity.

As of April 4™, 2020, the COVID-19 pandemic caused by the novel SARS-CoV-2
coronavirus® has infected more than 1.2 million people worldwide and the rise in cases
has been exponential. In particular, New York cases in the United States surged from
22 to more than 113,000 between March 10 and now?, threatening to overwhelm

hospitals and other regional health care systems in the city.
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In San Francisco, we validated a gRT-PCR test to detect SARS-CoV-2 infection
from nasopharyngeal swab samples based on the EUA (Emergency Use Authorization)-
approved US CDC assay®. During the first 10 days since launch, we performed SARS-
CoV-2 testing on 947 samples collected from March 10 through March 22 from patients
with suspected SARS-CoV-2 infection at University of California, San Francisco. We
analyzed the first 46 consecutive SARS-CoV-2 positive cases admitted to University of
California, San Francisco hospitals or seen in outpatient clinics from March 10 through
March 22. Data from these COVID-19 patients (Table 1) were matched with 102
randomly selected control patients over the same time period who tested negative for
SARS-CoV-2. Documented history was recorded by a physician or nurse practitioner
and included sick contacts, health care worker status, and travel history. Among the 46
COVID-19 patients, the median age was 44 years, 46% were female, and 65% were
outpatients.

We noted that a travel history within 2 weeks of symptom onset (median date
Mar 11, 2020) was significantly associated with COVID-19 infection (OR 3.8 [1.8-8.4])
(Figure 1). Out of the 20 travelers with COVID-19 infection, there were significant
associations for prior travel to Europe (5 travelers, OR 6.1 [1.1-32.7]), USA (14
travelers, OR 4.0 [1.6-10.0]), and specifically New York (6 travelers, OR 32.9 [1.8-598])
as compared to 17 travelers without COVID-19 infection (Figure 2 and Table 2). No
significant associations were found with regards to close contacts with known COVID-
19 infected persons or frontline healthcare workers. Of note was one cluster of 3
positive cases associated with COVID-19 infection in an airport worker, that was

categorized as a case of community rather than travel-associated transmission.
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Our evaluation of diagnosed COVID-19 cases in San Francisco in early March
2020 associates with travelers from New York prior to the recognized spike in New York
cases in late March (Figure 3). Travel from New York was underrecognized as a risk
factor for COVID-19 infection in the United States in early March. Guidelines for COVID-
19 testing have not included screening for domestic travel. Our findings in San
Francisco here can be extrapolated across America as there are over 100 direct
domestic destinations and more than 6 million domestic flights a month from JFK,
Newark, and LaGuardia airports*. In the near future, serological testing would be
needed for surveillance of the much larger population of individuals with mild illness or

asymptomatic infection®.

Funding
This work was funded by NIH grants R33-Al129455 (CYC) and K08-CA230156
(WG), the Charles and Helen Schwab Foundation (CYC), and a Burroughs-Wellcome

CAMS Award (WG).

Competing Interests
CYC is the director of the UCSF-Abbott Viral Diagnostics and Discovery Center
(VDDC) and receives research support funding from Abbott Laboratories. The other

authors have declared no competing interest.

Ethics


https://doi.org/10.1101/2020.04.04.20053629
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.04.04.20053629.this version posted April 7, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

The institutional review board at University of California, San Francisco approved
this study. Non-identifying clinical, demographic, and laboratory data were extracted
from the electronic medical board by retrospective chart review. Informed consent was

waived for this minimal risk study.

Data Availability

De-identified data from UCSF patients is available upon request.


https://doi.org/10.1101/2020.04.04.20053629
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.04.04.20053629.this version posted April 7, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

References

1. LUR, Zhao X, Li J, et al. Genomic characterisation and epidemiology of 2019 novel
coronavirus: implications for virus origins and receptor binding. The Lancet
2020;395(10224):565-74.

2. New York Department of Health. County by county breakdown of positive cases.
[Internet]. [accessed 2020 Mar 30];available from
https://coronavirus.health.ny.gov/county-county-breakdown-positive-cases

3. US Centers for Disease Control and Prevention. Real-Time RT-PCR Panel for
Detection 2019-nCoV. [Internet]. [accessed 2020 Mar 30]; available from
https://www.cdc.gov/coronavirus/2019-ncov/lab/rt-pcr-detection-instructions.html

3. Port Authority of New York and New Jersey Airport Traffic Statistics [Internet].
[accessed 2020 Mar 30];available from:
https://www.panynj.gov/airports/en/statistics-general-info.html

4. LiR, Pei S, Chen B, et al. Substantial undocumented infection facilitates the rapid
dissemination of novel coronavirus (SARS-CoV2). Science 2020 [accessed 2020
Mar 30];Available from:

https://science.sciencemag.org/content/early/2020/03/24/science.abb3221


https://doi.org/10.1101/2020.04.04.20053629
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.04.04.20053629.this version posted April 7, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

FIGURES

CoviD-19 COVID-19

Risk Factor

Pos Cases Neg Cases

Travel*
Europe*
USA*
New York (NY)*
non-NY USA
Asia
Close contact
Healthcare worker

n=46 n=102

20 17
5 2

14 10
6 0

8 10
1 1

8 7

7 17

OR [CI 95%]

3.8[1.8-8.4] ——
6.1[1.1-32.7] -

4.0 [1.6-10.0] —_—
32.9[1.8-598] .
1.9 [0.71-5.3] o
2.24[0.14-36.7] .

2.86 [0.97-8.4] | S

0.90 [0.34-2.3] —

I T T T T T
012 025050 1.0 20 4.0 8.0

T T

T T T T 1
16 32 64 128 256 512 1024

Figure 1. Associations with Positive COVID-19 RT-PCR Testing. The odds ratios

(OR) with 95% confidence intervals (Cl) are displayed. Positives (n=46) were

consecutive cases from March 10 to 20, 2020. Negatives (n=102) were randomized

from the same time period. Significant risk factors (p <0.05) are designated with *" and

were recent travel, including Europe, USA (domestic), and/or New York. Abbreviations:

Pos, positive; Neg, negative; OR, odds ratio; Cl, confidence interval.


https://doi.org/10.1101/2020.04.04.20053629
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.04.04.20053629.this version posted April 7, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

TTtte---—-_______ Asia 5%
Community Travel Europe NY,
26% 37% 25% e
USA Other
40%
Healthcare worker Close contact Travelers
11% 13%
3 (n=20)
Positives Mar 10-20
(n=46)

Figure 2. Travel History Associated with Positive Cases. All positive cases and their
associations are shown here (left). Cases that overlapped in two categories (e.g.
traveler and contact with a known positive, n=3) and were counted as a half-case in
each category. Those who did not have recent travel history, close contact with a known
COVID-19 positive, or a frontline healthcare worker, were uniformly categorized as a
community case. The most common association with a positive case was a travel

history immediately prior to symptoms. Travelers (n=20) are subdivided by travel region

(right).
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Figure 3. Timeline of cumulative COVID-19 cases diagnosed in New York, and
UCSF positive cases found in San Francisco in association with New York or

Europe over time. Each colored block represents a single patient.
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Table 1. Clinical Characteristics of COVID-19 Positive Cases (n=46)

Patient Demographics

Age — years
Median (interquartile range) 44 (33-62)
Range (23-86)
Gender
Female — no. (%) 21 (46%)

Patient Characteristics

Outpatient 30 (65%)

Symptom Onset (median) March 11, 2020

Symptoms
Fever 37 (80%)
Cough 39 (85%)
Myalgias 26 (57%)
Nasal congestion 12 (26%)
Fatigue 19 (41%)
Dyspnea 14 (30%)
Diarrhea 6 (13%)
White blood cell count (10%/L) - median 6.7

Medical Risk Factors

Hypertension 10 (22%)
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Diabetes 7 (15%)
Cardiac Disease 5 (11%)
Lung Disease (asthma, COPD) 3 (7%)
Immunocompromised (cancer, transplant) 10 (22%)

Abbreviations:

COPD - Chronic obstructive pulmonary disease
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Table 2. Risk Factor Associations with COVID-19 Infection

Odds Ratio [CI 95%)] P value
Healthcare Worker 0.8974 [0.3442 to 2.3400] | P =0.8248
Close Contact 2.8571[0.9684 to 8.4295] ([P =0.0572
Travel* 3.8462 [1.7602 to 8.4043] | P =0.0007
NYC/New York* 32.9012 [1.8114 to P =0.0182
597.5961]
non-NY USA 1.3800 [0.4695 to 4.0558] | P =0.5582
Europe* 6.0976 [1.1368 to 32.7054] | P = 0.0349
Asia 2.2444[0.1373 to 36.6894] | P = 0.5706

* Significant associations at a p-value of 0.05 for significance
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Table 3. Travel Locations by Patient History

Infection Status Geographic Location Count

COVID-19 Positive (n=29)

New York metropolitan area or “New York” |5

Not New York, but USA 9
e Colorado 2
e Chicago 1
e Southern California (Los Angeles) 1
e Idaho 1
e Washington State 1
e Oregon 1
e Hawalii 1
e Washington DC 1

Europe

Asia

Not New York, but USA

5
1
COVID-19 Negative (n=25) | New York metropolitan area or “New York” |5
9
4

e Washington State

e Georgia 2
e Southern California 2
e Minnesota 1
e Texas 1

¢ Hawaii 1
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