
brainstorming from decision points. As a listener, it is impor-
tant to ask for clarity when it is unclear whether a decision was
made.

5. Kindness is vital. Recognize where people are coming from,
and respond kindly, even if you do not agree. Everyone show-
ing up is present because they care and are willing to chip in.
We must be kind to each other and build together.

6. Disagreement is an opportunity. Many times disagreement
ultimately leads to better plans. It may take time and patience
to revisit decisions and consider different angles. However,
these discussions typically lead to a better plan, or an
improved communication of the same plan.

7. Be honest about uncertainty. This is a lesson learned during
clinical training- that one should not pretend to know the
answer when one does not know. Sometimes communicating
uncertainty is extremely difficult but it is important to distin-
guish opinions from facts.

8. Fatigue is real. Physical or emotional. We are all human. It is
necessary to self-recognize and protect one’s own health, espe-
cially when others are counting on you. When we are so tired

we cannot think clearly, or so drained we cannot be kind, we
are no longer effective leaders, colleagues, parents or partners.

I am tremendously impressed with the response and effort for
COVID-19, and I feel fortunate to be facing this crisis surrounded
by such thoughtful and dedicated colleagues. The COVID-19 crisis
has likely led many of us to reflect on why it is we wake up, leave
our family and come to work. So for everyone doing just that, con-
tinuing to contribute to keeping our patients and colleagues safe,
thank you. Your dedication to patients and the well-being of our
communities is amazing. As a result of COVID-19, we will be
stronger and more flexible to face the next challenge.

Acknowledgments. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the funding agencies.

Financial support. A.C.S. is supported by the National Institutes of Health
(grant no. KL2TR003099).

Conflicts of interest. Author reports no conflicts of interest relevant to this
article.

Risk following a severe acute respiratory coronavirus virus 2
(SARS-CoV-2) exposure from a nocturnal hemodialysis patient
utilizing continuous positive airway pressure (CPAP)

Christopher F. Lowe MSc, MD, FRCPC1,2 , Mercedeh Kiaii MD, FRCPC3, Laila Aparicio RN, MScN3,

Leila Chinybaeva RN,MSc, IMPH1, Sandy Coughlin BA4, Inna Sekirov PhD, MD, FRCPC5, MuhammadG. Morshed PhD5 and

Victor Leung MD, FRCPC1,2

1Infection Prevention and Control, Providence Health Care, Vancouver, Canada, 2Department of Pathology and Laboratory Medicine, University of British
Columbia, Vancouver, Canada, 3Division of Nephrology, Providence Health Care, Vancouver, Canada, 4Occupational Health and Safety, Providence Health Care,
Vancouver, Canada and 5BCCDC Public Health Laboratory, Vancouver, Canada

To the Editor—Hemodialysis units are challenging environments
to implement infection prevention and control (IPAC) recommen-
dations for coronavirus disease 2019 (COVID-19).1 The Centers
for Diseases Control and Prevention (CDC) recommends airborne
and contact precautions for patients with suspected or confirmed
cases of COVID-19.2 In contrast, the Public Health Agency of
Canada has recommended droplet and contact precautions, only
recommending airborne precautions for aerosol-generating medi-
cal procedures (AGMPs).3 Both recommendations are difficult to
implement in hemodialysis facilities, which are predominantly
open, pod-based units with limited or no single rooms, but recom-
mendations have been developed specifically for dialysis facilities
to prevent severe acute respiratory coronavirus virus 2 (SARS-
CoV-2) transmission.4 We describe our experience following an
exposure to a nocturnal hemodialysis cohort as a result of an

AGMP in a patient subsequently confirmed to have coronavirus
disease 2019 (COVID-19).

Methods

The study was conducted at a tertiary-care hospital in Vancouver,
Canada. Nocturnal hemodialysis patients are routinely dialyzed in
the same pod, which accommodates 12 patients.

Laboratory testing for SARS-CoV-2 was conducted on the cobas
6800 (Roche Molecular Diagnostics, Pleasanton, CA), targeting the
Orf-1a and envelope (E) genes. COVID-19 point-of-care serology
testing (COVID-19 IgM/IgG antibody test, Artron, Burnaby,
Canada) was performed at the provincial reference laboratory.

According to institutional infection prevention and control
policies, patients with symptoms consistent with COVID-19 are
tested for SARS-CoV-2 with a nasopharyngeal swab. In our hemo-
dialysis unit, patients’ temperatures are assessed on arrival and dis-
charge, and any patients with a temperature of ≥37°C are tested.
Suspected or confirmed cases are placed on droplet and contact
precautions in a separate pod away from the main cohort. For all
hemodialysis patients, staff utilize gowns, gloves, procedure masks,
and eye protection during the initiation and conclusion of the
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hemodialysis procedure. Our institution also introduced a policy of
universal surgical mask and eye protection for healthcare workers
(HCWs) in clinical areas. Contact tracing included staff or patients
exposed to the index patient up to 48 hours before symptom onset.

The Research Ethics Board of the University of British
Columbia/Providence Health Care Research Institute approved
this study.

Results

Index case

After completing a nocturnal hemodialysis run, the patient had an
oral temperature of 37.3°C. He endorsed general malaise and
decreased appetite 6 days prior to the current session. He denied
any respiratory or gastrointestinal symptoms, and did not have any
sick contacts. Unbeknownst to the staff, he used his continuous
positive airway pressure (CPAP) machine during nocturnal
dialysis. A nasopharyngeal swab was collected and positive for
SARS-CoV-2 (Orf-1a cycle threshold (Ct) = 18.8; E Ct= 19.14).
Subsequently, the patient was rescheduled to daytime dialysis
and was advised not to use CPAP during hemodialysis. He was iso-
lated from other patients and dialyzed in a separate pod on contact/
droplet precautions until he had 2 nasopharyngeal swabs negative
for SARS-CoV-2 separated by 24 hours. In total, 4 nocturnal ses-
sions (~8 hours per session) occurred in which this patient was
considered infectious based on symptom onset.

Exposed patients

There were 11 patients in the same nocturnal cohort. All were
monitored for 14 days after exposure, including routine symptom
monitoring prior to each hemodialysis run, and they were advised
to self-isolate at home. None of the 11 exposed patients developed
any symptoms, and all were negative for SARS-CoV-2 from naso-
pharyngeal swabs on day 5 and 14 after exposure. Serology was
tested on day 19 and day 33 after exposure. Overall, 10 patients
were negative for IgG and IgM; 1 patient had a faint IgM
band at day 19, but the IgM/IgG antibody test was negative at
day 33.

Exposed HCW

Overall, 10 nurses and 2 renal technologists were exposed. All
HCWs adhered to the universal procedure mask and eye protec-
tion policy. The HCWs were asked to self-isolate at home and
to get tested if they developed any symptoms consistent with
COVID-19. During the 14 days after exposure, 3 staff reported
COVID-19 symptoms. Two visited an HCW screening site, and
their nasopharyngeal swabs were negative for SARS-CoV-2. The
third HCW reported self-limited nausea/vomiting postexposure
day 3 but did not subsequently get tested.

Discussion

We report follow-up of 11 patients and 12 HCWs exposed to
SARS-CoV-2, in which an AGMP occurred without airborne/
contact precautions in nocturnal hemodialysis. This exposure
occurred over 4 sessions, with ~32 hours of exposure time.

Defining the level of exposure can depend on numerous factors
including appropriateness of personal protective equipment,
contact with bodily fluids, duration of exposure, and presence
of an AGMP. In our case, although the CDC defines this exposure
as medium risk for staff,5 the prolonged duration of exposure to
an ongoing AGMP represents higher risk. For the patients, who
were not wearing procedure masks, the exposure would have
been considered high risk. Reassuringly, none of the patients at
highest risk developed COVID-19 symptoms, and they were
negative by polymerase chain reaction assay (PCR) and serology.
Although 1 patient developed a faint IgM band, repeat testing at
day 33 was negative suggesting an initial false positive. Follow-up
of patients and HCWs was similar to an incident reported in criti-
cal care in which SARS-CoV-2 was diagnosed on extubation. In
this setting, none of the 35 HCWs exposed to an AGMP for at
least 10 minutes developed COVID-19 symptoms or tested pos-
itive for SARS-CoV-2.6

In clinical practice, situations arise such as this case where
delayed diagnosis of COVID-19 contributed to the exposure of
23 patients and staff. Contact tracing did not suggest transmission,
and transmission was likely mitigated by existing IPAC
precautions on the unit such as hand hygiene, universal procedure
mask and eye protection in clinical areas and droplet and contact
precautions for the start and end of each hemodialysis procedure.
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