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Key Words: Background: While dialysis patients are at greater risk of serious SARS-CoV-2 complications, stringent infec-
COvVID19 tion prevention measures can help mitigate infection and transmission risks within dialysis facilities. We
Viral epidemiology describe an outbreak of 14 cases diagnosed in a hospital-based outpatient ESRD facility over 13 days in the
Genomics

second quarter of 2021, and our coordinated use of epidemiology, viral genome sequencing, and infection
control practices to quickly end the transmission cycle.
Methods: Symptomatic patients and staff members were diagnosed by RT-PCR. Facility-wide screening utilized
SARS-CoV-2 antigen tests. SARS-CoV-2 genome sequences were obtained from residual diagnostic specimens.
Results: Of the 106 patients receiving dialysis in the facility, 10 were diagnosed with SARS-CoV-2 infection,
as was 1 patient support person. Of 3 positive staff members, 2 were unvaccinated and had provided care for
6 and 4 of the affected patients, respectively. Sequencing demonstrated that all cases in the cluster shared an
identical B.1.1.7./Alpha substrain. Attack rates were greatest among unvaccinated patients and staff. Vaccine
effectiveness was 88% among patients.
Conclusions: Prompt recognition of an infection cluster and rapid intervention efforts successfully ended the
outbreak. Alongside consistent adherence to core infection prevention measures, vaccination was highly
effective in reducing disease incidence and morbidity in this vulnerable population.
© 2022 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All
rights reserved.

Nosocomial transmission

SARS-CoV-2 infection poses a particularly acute risk to end stage
renal disease (ESRD) patients. During the first 7 months of the pan-
demic, it is estimated that excess deaths in this population were 8.7-
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12.9/1,000 patients.' In a study of ESRD patients with COVID-19, 67%
required emergency department or inpatient care, and the mortality
rate exceeded 20%.> Coupled with their higher risk of adverse out-
comes and death, dialysis patients have weaker responses to the
vaccine overall, with 22% of fully vaccinated individuals having
either absent or attenuated antibody response,® and antibody levels
among those who do mount responses are markedly lower than in
non-dialysis controls.*

Dialysis facilities have adopted several interventions to combat
SARS-CoV-2 and still maintain the ability to perform life-sustaining
therapy despite widespread community transmission. Facility control
plans have been implemented to include protection for this high-risk
population in a congregate setting. Some of these core interventions
include masking, physical distancing, rapid case identification, and
vigorous vaccination programs. Facilities are also encouraged to
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Table 1
Vaccination status of ESRD facility patients and staff
Patients (N = 106) Staff (N =47)
Unvaccinated, N (%) 10 (9%) 11(23%)
Partially Vaccinated, N (%) 3(3%) 0
Fully Vaccinated, N (%) 93 (88%) 36 (77%)

partner jointly with local public health and the Centers for Disease
Control (CDC) in response to potential outbreaks.

Rapid turnaround viral genome sequencing aids differentiation of
outbreaks from pseudo-outbreaks by way of comparing viral
genomes of contemporaneous cases to those circulating elsewhere in
the community. Distinguishing these scenarios can usefully inform
the appropriate facility response strategy and conserve resources
that would otherwise be expended needlessly on pseudo-outbreaks.
Using this approach, our group previously analyzed a cluster of 5
hemodialysis facility cases with all the epidemiological hallmarks of
nosocomial transmission, but which real-time genetic analysis con-
firmed were wholly unrelated, providing an example of the infection
control conundrum that can arise during a community surge.’

Here we describe a series of 14 cases occurring within a 13-day
period in a hospital-based ESRD facility in Southwest Wisconsin.
With far higher patient (88%) and staff (77%) vaccination rates
(Table 1) than reported ESRD facility averages in Wisconsin at that
time (70% and 50%, respectively®), this analysis also underscores the
persistent outbreak risk remaining in a setting with strong, albeit
incomplete, vaccine coverage in commingled persons. Case epidemi-
ology, facility-wide surveillance, and genetic analysis to elucidate
near real-time transmission dynamics were integrated to influence
enhanced infection control recommendations and decisively end the
outbreak.

METHODS
Epidemiological investigation

An epidemiological investigation was initiated in response to a
cluster of SARS-CoV-2 infections in a 32-bed outpatient dialysis facil-
ity during the second quarter of 2021. Information on patient symp-
toms, clinical outcomes, individual interactions at the facility, dialysis
schedule, transportation, and vaccine administration were collected.
Infection prevention and control (IPC) assessments were conducted
to identify IPC breaches that may have contributed to the outbreak.
Local and state public health officials were consulted.

Case definition and identification

All symptomatic patients and staff members were diagnosed via
RT-PCR using nasopharyngeal specimens. A confirmed case of SARS-
CoV-2 was defined as having a newly positive RT-PCR during the out-
break span. A probable case of SARS-CoV-2 was defined as having a
positive SARS-CoV-2 antigen test. Cases were given an identifier
starting with either “P” (patients) or “S” (staff).

Facility-wide surveillance testing was performed by the Infection
Control department based on CMS’s guidance for surveillance testing
in long-term care.” Patients and staff members were tested for SARS-
CoV-2 onsite at the facility with the Abbot Binax-NOW antigen Kkit,
with testing occurring weekly (on 2 days to account for the alternat-
ing dialysis shifts, schedule A and schedule B). Patients were screened
at their treatment station. Staff members were screened in a confer-
ence room located on-site. Staff participation in surveillance testing
was mandatory. Two staff members refused to participate and were
not allowed to return to work until the outbreak was declared over.

Patient participation in surveillance testing was optional; patients
were informed that if they refused to participate or to wear a mask,
they would be treated as SARS-CoV-2 positive and placed into isola-
tion for dialysis treatment. This decision was supported by local pub-
lic health and reflected practices used contemporaneously in long-
term care settings. Only 1 patient in the facility refused to participate
during the span of the outbreak.

SARS-CoV-2 sequencing and analysis

cDNA was generated from residual RNA from diagnostic speci-
mens using ProtoScript II (New England Biolabs). The lon AmpliSeq
SARS-CoV-2 Panel (Thermo-Fisher) was used to amplify 237 viral-
specific targets encompassing the complete viral genome. Libraries
were sequenced and analyzed as previously described.”®° For phylo-
genetic inference (ie to determine the hierarchy of case relation-
ships), sequences were integrated with associated metadata and
aligned on a local implementation of NextStrain'® using augur and
displayed via a web browser using auspice.

Data sharing

Sequence data for viral genomes are deposited in GISAID with the
strain names shown in Figure 1B and with the following EPI_ISL
accession numbers: 2249220, 2249226, 2376250, 2376251, 2376252,
2500993, 2500994, 2500995, 2500996, 2500997, 2500998 and
2500999.

Ethical and institutional approval

Specimens were analyzed under a protocol approved by the Gun-
dersen Health System Institutional Review Board (#2-20-03-008; PI:
Kenny) to perform next-generation sequencing on remnant speci-
mens after completion of diagnostic testing. Testing of identified
specimens was explicitly permitted, as was chart review to correlate
viral genome data with data abstracted from clinical notes on diagno-
sis, symptoms, relevant co-morbidities, clinical course and resolution
of the SARS-CoV-2 infection in these patients. Scientific publication
of deidentified data was also permitted.

Rapid PCR test for outbreak strain

The strain-defining G19086T polymorphism introduced an Apol
restriction site absent in the reference viral genome. A 319 bp region
spanning the G19086T polymorphism was amplified using AATTCC-
CAGTTCTTCACGACA and AAAGCTGGTGTGTGGAATGC. PCR products
were incubated with Apol and visualized following gel electrophore-
sis in order to determine the presence of the Apol site at 19086. All
candidate positive specimens were immediately screened for
G19086T to facilitate the outbreak investigation, and later confirmed
by whole viral genome sequencing.

Statistical analysis

Patients and staff who were partially vaccinated or who refused
SARS-CoV-2 testing were excluded from the statistical analysis of viral
attack rate and vaccine effectiveness, as were non-staff patient care-
givers. Uniform viral exposure was assumed for all individuals
included in the analysis. Fisher’s exact test was used to compare viral
attack rates between groups, and a P-value threshold of P < .05 was set
to determine statistical significance. All statistical analysis was per-
formed using the SAS software suite, version 9.4 (SAS Foundation).
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Fig 1. Outbreak timeline and phylogenetic tree of viral genomes. (A) Cases are identified by an ID (P = Patient, S = Staff), and color-coded by which of 2 non-overlapping dialysis
schedules was utilized by patients (Blue = A, Red = B). Staff cases are indicated in Green. (B) Excerpt of the B.1.1.7 clade from our phylogenetic tree showing the outbreak strain,
which was distinguished by 2 sequence variants from other cases we had sequenced. Specimens aligned vertically are genetically identical.

RESULTS
Outbreak case distribution

Dialysis patients generally follow a rigid treatment schedule con-
sisting of 3 treatments weekly. Due to this, they tend to receive treat-
ment with the same patient cohort on the same days of the week,
usually at the same treatment station. There are 2 treatment cohorts

at the ESRD facility: 1 receiving treatment on a schedule “A” and the
other is treated on schedule “B”. Staff are not assigned to specific
patient groups. Of the 106 patients who received dialysis in the facil-
ity at the time of the outbreak, 10 (P1-P10) tested positive for SARS-
CoV-2 infection (9.5%) over a 13-day period, with cases detected
among patients attending both alternate day dialysis schedules.
Three additional cases of SARS-CoV-2 infection were confirmed
among dialysis staff (S1-S3; 6.4%). One associated individual (P11), a
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Table 2
Details of patients and staff who tested positive for SARS-CoV-2 during the outbreak

Time between most

recent vaccination and Hospitalization

Identifier Symptom presentation Vaccination status™ diagnosis date (weeks) status Patient died
P1 Symptomatic Fully vaccinated 6 - -
P2 Symptomatic Partially vaccinated 2 Yes -

S1 Symptomatic Unvaccinated - -
P3 Symptomatic Unvaccinated - -
P4 Symptomatic Unvaccinated Yes Yes
P5 Symptomatic Unvaccinated Yes -
P6 Symptomatic Unvaccinated Yes -
P7 Symptomatic Fully vaccinated 4 Yes -
P8 Symptomatic Unvaccinated - -
S2 Asymptomatic Unvaccinated - -
S3 Asymptomatic Fully vaccinated 17 - -
P9 Symptomatic Fully vaccinated 9 - -
P10 Asymptomatic Fully vaccinated 8 - -
P11 Symptomatic Unvaccinated - -

*At the time of the outbreak, “Fully vaccinated” was considered 2 doses either Pfizer or Moderna mRNA vaccine or a single dose of the Johnson & Johnson vaccine.

patient’s caregiver frequently present at dialysis, also tested positive.
Because of the overlapping exposure risk for P11, they are included
in the genomic analysis but excluded from the vaccine effectiveness
analysis and from other analyses specific to ESRD patients (eg hospi-
talization rate). Case characteristics are presented in detail in Table 2.
The outbreak timeline is shown in Figure 1A. Nine ESRD patients
with infection were symptomatic (90%). Two of the 3 staff were
asymptomatic at the time of testing but indicated experiencing
symptoms in the weeks leading up to the cluster that they had attrib-
uted to other illnesses. Of the 6 patients requiring hospitalization,
only 1 was fully vaccinated. One unvaccinated patient in the outbreak
died following hospitalization. Among the fully vaccinated patients
who tested positive, the average time postvaccine series completion
was 64 days (range 44-119 days).

Viral genome sequencing was requested on Day 6 when the second
and third cases and were identified and was ultimately performed on 12
of the 14 samples. Two patient samples were tested using methods that
did not leave a residual specimen for sequencing (a rapid PCR and a
Binax Antigen test). The first 2 patients (P1 and P2) were infected with
the viral strain that had the “S-gene drop-out” by PCR, strongly indicative
of the B.1.1.7 substrain, but at the time 64% of regional cases were B.1.1.7.
These initial findings were not sufficient to confirm the outbreak. Genetic
identity between the first specimens was confirmed by sequencing on
day 8, and B.1.1.7/Alpha substrain was confirmed at that time. This par-
ticular B.1.1.7 substrain contained a unique polymorphism (G19086T)
which allowed the research team to design a rapid test for the specific
outbreak strain. Rapid test validation was completed on Day 13 and was
then used to prescreen all subsequent possible cases prior to sequencing,
providing a much more rapid data turnaround to the Infection Control
team. Genetic sequencing unambiguously demonstrated that all the
cases in the cluster shared an identical substrain of the virus. All
genomes were completely identical except P11 which had 1 additional
genetic variant (Fig 1B). This made it impossible to infer directionality of
infection between patients/staff solely from the genetic data, except for
concluding that no individual in the cluster was infected by P11.

Outbreak epidemiology and facility surveillance

The Infection Control department partnered with local and state
public health partners to conduct case interviews and infection pre-
vention assessments. The dialysis facility is composed of 3 treatment
pods and operates 2 dialysis schedules to treat patients on alternate
days: schedule A and schedule B. Seven of the 10 confirmed patient
cases (70%) dialyzed on schedule B. The first patient case (P1, day 0)
of the cluster was diagnosed with COVID-19 on a date in the second
quarter of 2021 and was determined to have a known community

exposure. Six days after P1 tested positive, 2 additional individuals
(S1, P2) became positive for SARS-CoV-2. Most cases were identified
within a 7-day period. The final 5 cases (P9, P10. P11, S2, S3) were
identified during the first week of facility-wide SARS-CoV-2 testing.
No additional cases were recorded in weeks 2 and 3 of facility testing,
indicating the successful control of the outbreak.

A review of the facility’s schedule and staff assignments indicated
that 2 unvaccinated staff members, S1 and S2, cared for 6 and 4
patients in the cluster, respectively. S3 cared for all the patients in
the facility though the interactions were for shorter periods of time
compared to S1 and S2.

Staff conversations revealed that 3 affected patients were known
to congregate outdoors after dialysis treatment while waiting for
transportation, often without masks, and via third-party transporta-
tion companies which had limited enforcement of masking stand-
ards. Two of these patients were transported together to and from
treatment. Patient interviews revealed that mask compliance was
low during these rides and may have served as a transmission path-
way. All 3 were part of the schedule B cohort, and 2 of them dialyzed
in the same pod at the same time. The clinic vestibule was another
noted potential route of transmission when an IPC assessment indi-
cated that this area was not actively monitored for social distancing
compliance and patients were lingering there while waiting for rides.

Infection prevention assessment and interventions

In the spring of 2020, ESRD leadership developed dialysis-specific
infection prevention guidelines for SARS-CoV-2. These guidelines
included expectations around patient masking, screening, physical
distancing, education, and caring for SARS-CoV-2 positive patients.
Education on the importance of hand hygiene and respiratory protec-
tion was provided to patients. Vaccination education was added in
2021 following the Food and Drug Administration (FDA) emergency
use authorization of COVID-19 vaccines. A summary of our assess-
ment of the effectiveness of these practices at the time of the out-
break is provided in Table 3, along with a description of interventions
we implemented while attempting to control this outbreak and
reduce the chance of future outbreaks.

COVID-19 vaccination effectiveness analysis

At the time of the outbreak, vaccination rates among patients and
staff at the ESRD facility were generally high, with approximately 88%
of all dialysis patients fully vaccinated, while 77% of dialysis staff were
fully vaccinated (Table 1). After excluding partially vaccinated patients
(N = 3) and patient caregivers (N = 1), unvaccinated cases (N = 7) had a
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Table 3
Infection control assessments and interventions
Category Assessment Intervention
A. Masking Patients were required to wear a face mask or covering while in the Patient education was frequently given out to re-emphasize the

B. Symptom Screening-
Patients

C. Symptom Screening - Staff

D. Social Distancing and Visi-

tation Policy

E. Caring for SARS-CoV- 2 Pos-

itive Patients- Isolation
Practices

F. Personal Protective Equip-

ment (PPE)

G. Ventilation

H. Infection Prevention Inter-

ventions - Patient

I. Vaccine education - Staff

facility. Non-compliant patients were given verbal warnings. If a
patient continued to refuse, their dialysis treatment was terminated,
and they were sent home. While patients were generally very compli-
ant with masking within the facility, patients were often observed
conversing with one another without masks outside of the facility
while waiting for transportation, wherein mask adherence was
inconsistent.

Patients were screened for SARS-CoV-2 symptoms and fever when they
arrived at the facility. Patients who screened symptomatic during
check-in were directed to an “ill-waiting room” where they would be
assessed by an RN. All patients underwent a second nursing assess-
ment at chairside prior to the initiation of dialysis. If a patient became
symptomatic during treatment, a SARS-CoV-2 RT-PCR test was col-
lected at chairside. Patients were educated that they were to notify
the unit if they developed COVID-19-like symptoms. Interviews with
staff revealed that patients had the tendency to not disclose their
symptoms to screening staff at the entrance of the facility. It wasn’t
until they were in the dialysis chair and had a nursing assessment that
patients disclosed symptoms such as a cough or unexplained fatigue.
Many of the ESRD patients in the facility are medically complex which
also disguised SARS-CoV-2 symptoms for some patients.

Staff were expected to self-screen for symptoms at home and report any
new symptoms to the Employee Health department for evaluation
and SARS-CoV-2 testing. Two of the 3 staff that tested positive for
SARS-CoV-2 during the outbreak had attributed their symptoms to
other causes such as sinus infection and allergies. These symptoms
were not reported to Employee Health and these cases were identified
during the first week of facility surveillance.

Seating in the waiting room was spaced out to achieve physical distanc-
ing. The facility’s visitor policy was also revised by restricting guests
with exceptions granted on a case-by-case basis by ESRD leadership.
The one conference room in the facility was converted into a second
staff breakroom for staff to support physical distancing. Staff were
required to mask at all times in the workplace, except when eating in
the breakrooms where physical distancing rules were enforced by
limiting the number of chairs. No gaps were identified with the
facility’s visitation policy or with staff while at work. Major gaps were
identified with patient distancing before and after treatment. While
the waiting room was constantly monitored, the clinic’s vestibule was
not and did contain seating. Patients were also observed sharing
benches outside of the clinic while waiting for transportation.

SARS-CoV-2 positive patients were cared for by dedicated staff in a sep-
arate room if available. If a separate room was not available, patients
were placed in a treatment chair that promoted physical distancing.
Staff wore an isolation gown, eye protection, and respirator (N95 or
PAPR, staff choice) throughout the patient’s treatment. Dedicated sup-
plies were placed chairside and then disinfected or disposed of after
treatment. Following organizational policy, SARS-CoV-2 positive
patients were cared for in this manner for 10 d following the positive
test.

Organizational policy required all staff members to wear a medical
grade mask and eye protection when caring for patients in addition to
the dialysis-required jacket and gloves. When caring for patients with
respiratory symptoms or SARS-CoV-2 positive patients, staff members
wore an isolation gown and respirator (N95 or PAPR: staff choice) in
addition to standard hemodialysis PPE. During the Infection Preven-
tion Assessment, no gaps were identified with masking, gown, glove,
and respirator use. However, compliance with eye protection was var-
iable. Interviews also indicated that staff was not routinely disinfect-
ing their eyewear.

The facilities team assessed the unit air exchange rate which is the rec-
ommended air exchange occurring in a space per hour (ACH). This
should be a minimum of 6 ACH in patient care areas. The initial ACH
rate in the unit was determined to 3.8 ACH.

Patients were provided instructions on hand hygiene, respiratory
hygiene, masking, and cough etiquette.

importance of masking in the prevention of SARS-CoV-2 infection.

Screening for symptoms and known exposures is a moderately
effective intervention with well-understood limitations,?* but it
can still contribute positively as 1 component of an overall facility
strategy. A lack of candor about symptoms and/or exposure®®?* is
just one of several reasons for screening failures. Recognizing this,
no changes were made to the entrance patient screening process
but treating staff remained diligent in asking patients about new
symptoms and testing accordingly.

ESRD leadership re-emphasized the organization’s Employee Health
policy on SARS-CoV-2 and the importance of reporting new
symptoms to the Employee Health Department.

To limit patient congregation in the clinic vestibule, seating was
removed from this space and physical distancing signs were
posted at the entrance.

All SARS-CoV-2 positive and symptomatic patients were cohorted in
a designated pod during treatment. These patients were moved to
the same afternoon dialysis schedule and cared for by dedicated
staff and supplies. In place of the standard dialysis gown, staff in
the COVID cohort group wore a yellow isolation gown to differen-
tiate them from other staff members. The treatment pod also
offered the advantage of providing an alternative entry directly
into the unit from the parking lot that bypassed the waiting room.
Staff called patients once they arrived to admit them into the
facility.

Education was developed on how and when to clean eyewear. ESRD
leadership reviewed the importance of regular eyewear disinfec-
tion with staff. Staff caring for SARS-CoV-2 patients wore an isola-
tion gown instead of the dialysis jacket to differentiate them from
other staff.

The facilities team increased the number of air exchanges in the
treatment area to 6.3 ACH.

Supplemental vaccine and masking education to re-emphasize the
importance of both tools in preventing SARS-CoV-2 infection and
reducing morbidity.

Supplemental vaccine education was developed for staff. With new
vaccinations and some staffing changes, the proportion of staff
that was fully-vaccinated staff increased from 77% to 84% during
the span including and immediately following the outbreak.
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Table 4
Analysis of vaccine effectiveness in patients and staff

Comparison SARS- CoV-2 status Vaccinated Unvaccinated Vaccine effectiveness (P-value)
Combined analysis including all patients and staff * N=129 N=21
Positive 5 (4%) 7 (33%) 88% (<.001)
Negative 124 (96%) 14 (67%)
Patients only N=93 N=10
Positive 4 (4%) 5 (50%) 91% (<.001)
Negative 89 (96%) 5(50%)
Staff only N =36 N=11
Positive 1(3%) 2(18%) 85%(.13)
Negative 35(97%) 9 (82%)
Schedule B patient cohort N = 46 N=4
Positive 3(7%) 3(75%) 91% (.004)
Negative 43 (93%) 1(25%)

*Partially vaccinated individuals are excluded from this analysis.

higher attack rate compared to their fully vaccinated counterparts
(33% vs 4% respectively; vaccine effectiveness = 88%; P < .001) (Table 4).
When patients and staff were analyzed separately, a similar associa-
tion between vaccination status and SARS-COV-2 testing status was
noted across all patients (Table 4, effectiveness = 91%, P < .001), while
a weak but statistically non-significant association was noted for dialy-
sis staff members (Table 4, effectiveness = 85%, P =.13).

Initial contact tracing suggested that the current outbreak started
with a schedule B patient, and early transmission events included
other schedule B patients who tended to associate with that initial
case. Because of this, it is likely that the schedule B cohort had greater
SARS-COV-2 exposure compared to the schedule A cohort. A sub-
analysis of only the schedule B cohort (Table 4) suggests similar vac-
cine effectiveness in this subgroup with presumed higher exposure
(effectiveness = 91%, P = .004).

DISCUSSION

Our study highlights the ongoing challenges for infection control
practice in dialysis centers that persist well into the SARS-CoV-2 vac-
cine era. Despite substantially higher vaccination percentages among
both patients and staff than the averages in comparable dialysis facil-
ities in Wisconsin, and in the midst of ongoing infection control
measures at dialysis facilities, the ESRD patients nonetheless
remained vulnerable to a significant outbreak event. Epidemiological
investigation and genetic analysis conclusively demonstrated that
SARS-CoV-2 transmission was associated with the use of this ESRD
facility. The facility leadership, research team, and infection control
teams partnered to identify potential avenues of exposure, which led
to a timely reinvigoration of infection prevention interventions and
thus brought an abrupt end to the outbreak.

This 14-person cluster logically resulted from 13 person-to-per-
son transmission events in close succession per the genetic data we
obtained. An assessment of the magnitude of potential ESRD infection
control failures would require knowing how many, if any, transmis-
sions occurred within the ESRD facility itself. The infection of 3 health
care workers by the outbreak strain implicates at least some intra-
facility spread and provides a potential explanation for the detection
of identical viral genomes among patients on alternate dialysis
schedules since the staff may have served as a bridge for transmission
between the schedule cohorts. Importantly, intra-facility mitigation
efforts cannot compensate for inadequacies in infection control prac-
tices taking place during transportation, commingling of patients
outside the facility, and weak vaccine uptake among persons in the
ESRD patients’ close orbit. Among the infection control measures
implemented (Table 3), we believe that cohorting positive patients in
a pod with a separate building entrance and with separate staff using
N95 or PAPR respiratory protection was particularly effective. Indi-
vidual behaviors outside the facility during shared transport (by

either patients or staff) or pre-/post-treatment socializing were likely
of higher prospective risk compared to those risks existing within the
facility and presumably contributed to the size of the cluster, albeit
largely outside the control of the facility management.

In general, 2 vaccine doses proved highly effective against mor-
bidity and mortality in this vulnerable population, the sole exception
requiring hospitalization being a vaccinated patient receiving immu-
nosuppressive therapy (a setting in which vaccine effectiveness is
known to be suboptimal). All other hospitalizations, and the single
death in this outbreak, were among unvaccinated individuals. To that
end, the described efficacy of the vaccine to avoid the most severe
complications of COVID-19 in the general population was also seen
in our ESRD population. This outbreak occurred prior to the availabil-
ity of booster doses,!!"!? which we now consider to be important
additional protective interventions in this population.'

Approximately a year and a half into the SARS-CoV-2 pandemic,
fatigue to public health recommendations was widely noted among
the public.'” Health care workers nationwide were additionally bur-
dened by continual stress.'® We also found this to be true among both
our patients and staff alike. Compounding this fatigue, in the weeks
preceding this outbreak there was a succession of guideline amend-
ments eliminating masking outdoors,'® followed closely by dropping
masking recommendations for vaccinated individuals in indoor set-
tings.!” A lack of familiarity with the dynamic state of the evidence
regarding vaccine response in ESRD patients®>* may have led to over-
confidence in both staff and patients in the prevailing protective meas-
ures then still in force. Simultaneously, the profound skepticism
among the electively non-vaccinated about the value of masking,'®
some genuine confusion about the rapidly changing CDC guidelines,'®
and a high prevalence of dishonesty about SARS-CoV-2-related mitiga-
tion behaviors?® rendered the CDC’s apparent hope that non-vacci-
nated individuals would continue to comply with masking
recommendations somewhat unrealistic. In summary, though the
described outbreak occurred at the time of low community case rates,
it nonetheless occurred in the wake of rapidly declining mitigation
efforts in the community at large, thereby opening an avenue for out-
break propagation in a vulnerable population confronted with the con-
sequences of this generalized laxity in upholding proven measures.

Our previous analysis of a potential outbreak in this same facility
concluded that no intra-facility spread had occurred and that the miti-
gation strategies employed, augmented by timely genetic data to evalu-
ate transmission patterns, were robustly protective.” Yet the viral
substrains involved in that investigation (B.1.2, B.1.1.464 and B.1.139)
were notably less transmissible than the B.1.1.7/Alpha variant which
caused the currently described outbreak and which is, in turn, less
transmissible than the subsequently emerging Delta and Omicron var-
iants. Thus, even if protective measures were maintained at a consistent
level, it is possible that failure to adapt practices to more virulent emerg-
ing substrains may represent a missed opportunity for infection control.
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This outbreak occurred several months after the widespread availabil-
ity of SARS-CoV-2 vaccines, by which time rates of new vaccinations had
substantially slowed. Evidence for breakthrough infections among the
vaccinated was still mostly anecdotal, and rigorous high-quality studies
permitting more robust risk estimation®' had not yet been reported. The
full vaccination rates of patients and staff (88% and 77%, respectively),
while above statewide averages (70% and 50%, respectively,®) were insuf-
ficient to prevent the outbreak altogether but almost certainly limited
both its extent and individual case mortality. Synergism of robust, opti-
mized infection control practices alongside vaccine coverage among
patients and staff alike maximize the potential of both interventions to
decisively terminate outbreaks in progress. Vaccine mandates for health
care workers had been initiated at that time in only a tiny minority of US
hospitals. In mid-August 2021, our institution imposed a vaccination
requirement for all staff and, later still, the federal government initiated a
nationwide mandate for health care organizations in receipt of Medicare
and Medicaid funding.?? Our study underlines the necessity of such man-
dates to establish and maintain a safe health care environment for provi-
sion of care to ESRD patients who, despite receiving appropriate
vaccinations, may nonetheless remain at higher risk of breakthrough
infections in the right epidemiological setting.
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