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To the Editor—Clinical equipoise remains regarding the optimal
protective measures and equipment to prevent nosocomial
transmission risk of severe acute respiratory coronavirus virus 2
(SARS-CoV-2), the causative agent of coronavirus disease 2019
(COVID-19).1 Underpinning this question is debate regarding
airborne versus droplet transmission of the virus. We evaluated
5 consenting healthcare workers (HCWs) who were diagnosed
with community-acquired COVID-19 and who had interacted with
patients and other HCWs (n = 72) while symptomatic or presymptomatic in the Calgary Health Zone of Alberta Health Services
between March 1 and April 15, 2020.
Approval from the University of Calgary Ethics Committee
(no. REB20-0510) was obtained to conduct interviews following
verbal consent using a standardized case report form and questionnaire. Index HCWs and their patient and coworker exposures
(Supplementary Table S1 online) were identified through databases and tracing with the infection prevention and control and
occupational health departments. We utilized a risk assessment
adapted from previously published guidance for contact tracing.
We deemed close contact an interaction of >15 minutes at a distance of <1 m.2 Those exposed to the index HCWs were followed
for 30 days for compatible SARS-CoV-2 infection symptom
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development. SARS-CoV-2 test results were obtained on exposed
individuals who developed symptoms. Testing for SARS-CoV-2
was performed using a multiplex reverse-transcriptase real-time
polymerase chain reaction (RT-PCR) targeting the envelope and
the RNA-dependent RNA polymerase encoding regions (E and
RdRp genes).3
All 5 of the HCWs (ie, HCWs A–E) had tested positive for
SARS-CoV-2 by RT-PCR with E gene cycle threshold (Ct) values
between 10.9 and 30.2 via nasopharyngeal or deep nasal swab and
had symptoms prior to or on the day they worked (Supplementary
Table S2 online). HCWs B and E worked 2 days while symptomatic, and the remainder worked 1 day. HCW A developed symptoms of mild nasal and sinus congestion the day of her shift; HCW
B developed a sore throat 5 days prior to the day he worked; HCW
C had a fever and cough develop while at work; HCW D developed
fever, chills, and rhinorrhea the evening following her shift; and
HCW E had sneezing, headache, fatigue, and sore throat on the
days she worked.
Between the index cases, a total of 39 HCWs (Supplementary
Table S1 online) were exposed (range, 6–12 per HCW). All index
cases interacted with at least 5 other HCWs at a distance of < 1 m
for >15 minutes. Of the exposed HCWs who underwent testing
(n = 16), none tested positive for SARS-CoV-2 in the follow-up
period. Notably, HCW B was undergoing training and partnered
with another HCW for 2 hours, providing direct patient care.
In total, 33 patients were exposed to the index cases (range,
2–24) (Supplementary Table S1 online). HCW E did not have
any patient exposure. Of the patients exposed to HCW A, 20 of
24 (83%) were deemed close contacts. All of the patients of
HCWs B, C, and D were exposed for >15 minutes at <1 m distance
for the described interactions. Only HCW C and D wore a mask for
all of their patient interactions (n = 6). Of 22 patients who
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underwent SARS-CoV-2 testing, none had a positive test result. Of
the remaining 11 exposed patients, none developed symptoms or
sought care in the follow-up period. No outbreaks were identified
in the clinical areas in which the index cases worked.
Transmission risk is believed to be higher early in the disease,
with lower Ct values on RT-PCR correlating to higher viral loads
prior to the onset of symptoms.4 After the development of symptoms, transmission risk decreases corresponding to higher Ct detection values. In our study, low Ct values were seen in 4 of 5 index
cases, suggesting high viable viral loads sufficient for transmission.
However, transmission may have been mitigated by the consistent
hand hygiene by all index HCWs. Consistent hand hygiene has previously been recognized as a protective factor against SARS and
influenza.5 In addition, most respiratory pathogens are spread via
direct contact, droplets, and fomites,6 and transmission to HCWs
has been associated with lapses in hand hygiene as opposed to
the lack of N95 mask use.7 Poor adherence to proper hand hygiene
has been associated with the spread of SARS-CoV-2 to HCWs
despite their use of other PPE.8
Our study has limitations, including a sample size of only
5 HCWs, and we did not directly observe PPE use by the
HCWs. Nonetheless, there were a relatively large number of
high-risk exposures (n = 63 of 72; 87.5% of total exposures).
Secondly, the findings are subject to recall bias because we interviewed the index HCWs 2 weeks following their positive test
results. Recall bias was minimized by examining multiple data
sources for both index cases and exposed persons. Lastly, not all
exposed individuals underwent testing following their exposures;
however, none developed symptoms that would have warranted
them to be tested at the time based on public health recommendations. Given the close follow-up and high testing rates, however,
any missed symptomatic infections in this cohort were highly
unlikely.
We did not identify any transmission events in multiple highrisk exposures from 5 COVID-19 HCWs to either patients or other
providers. This finding is consistent with other studies where no
transmission events occurred despite high-risk exposures in a hospital setting.9,10 It provides supporting data regarding the use of
diligent hand hygiene and, in 2 cases, surgical mask use in routine
patient management to mitigate SARS-CoV-2 transmission events.
Our findings are inconsistent with airborne transmission with the
lack of transmission to those exposed and are best explained by
mitigations directed to a droplet or contact mode of transmission.
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