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High mortality has been reported among patients with
haematological malignancies (HMs) and coronavirus disease
2019 (COVID-19), providing the impetus for heightened infec-
tion prevention strategies among patients with HMs during the
COVID-19 pandemic [1]. Various infection prevention measures
have been introduced during the ongoing pandemic, such as
visitor restrictions and universal masking [2]. Outside of the
outbreak setting, however, patients with HMs remain suscep-
tible to common respiratory viral infections (RVIs) [3]. The
impetus provided by the COVID-19 pandemic for implementa-
tion of heightened infection prevention measures on haema-
tology units may potentially reduce transmission of hospital-
associated RVIs (HA-RVIs) as an unintended positive
consequence.
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From January 23", 2020 onwards, a COVID-19 containment
strategy was implemented on the haematology wards of Sin-
gapore General Hospital (SGH), the largest tertiary hospital in
Singapore (Figure 1). Our institution also runs an active stem-
cell-transplant (HSCT) service. Pre-pandemic, patients with
HMs were predominantly nursed in multi-bedded open-plan
general wards, with single rooms prioritized for neutropenic
patients (Figure 2). A universal masking policy was in-place on
the haematological wards pre pandemic. Despite universal
masking, RVI outbreaks were still recorded in 2015, 2016, and
2018, disproportionately affecting patients in the multi-
bedded cohorted cubicles (Figure 2). During the COVID-19
pandemic, additional infection-prevention measures were
introduced (Figures 1, 3) [4]. Symptomatic patients were seg-
regated in cohorted cubicles with reduced bed density and
temporary partitions erected between beds; healthcare
workers (HCWs) wore disposable gowns, gloves, eye protection
and masks while attending to patients (Figure 3) [4,5]. All
symptomatic inpatients were tested for COVID-19 and 16
common RVIs via multiplex PCR testing. HSCT recipients were
also tested pre transplant. Cases were categorized as HA-RVI if
RVI was identified beyond the maximum incubation period from
the time of admission [6,7]. All visitors were screened for fever
and respiratory symptoms; symptomatic visitors were denied
entry. Initially, visitor limitations were implemented (one-vis-
itor policy); from April 7*, 2020 to June 2"9, 2020, no visitors
were allowed during the ‘lockdown’ period when all schools
and workplaces were closed as part of community-based
measures to mitigate transmission. Visitor restrictions were
suspended in conjunction with the lifting of ‘lockdown’, and
progressively relaxed to allow a maximum of five visitors from
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http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhin.2020.10.011&domain=pdf
mailto:ian.wee@mohh.com.sg
www.sciencedirect.com/science/journal/01956701
http://www.elsevier.com/locate/jhin
https://doi.org/10.1016/j.jhin.2020.10.011
https://doi.org/10.1016/j.jhin.2020.10.011
https://doi.org/10.1016/j.jhin.2020.10.011

2 L.E. Wee et al. / Journal of Hospital Infection 107 (2021) 1—4

Universal masking

A

> Infection prevention

RSV outbreak on
haematology ward

12 -

10

200

150 |

100 |

Qb b b i i i i ) R P ) R R

M Number of admissions tested for RVI

[ = M) B ) R = T R = e i =R =]

TrTzog9eegdqdaqq
Y L =~
BEEEEEEEEES

OCzaAa~rmz<s = < 0

»
Improved segregation, visitor screening | measures on

No-visitor policy haematology ward

Community-wide

First COVID-
19 case in
Singapore,

231d January
2020

Partial lockdown

Number of hospital-

| associated respiratory
viral infections/month
on haematology wards

8-month period during

1

1

: Zero HA-RVI over
| COVID-19 pandemic

Number of
haematology inpatient
| admissions and number
of patients tested for

respiratory viral
infections/month

Number of admissions

Figure 1. Rates of hospital-associated respiratory viral infection (RVl) among haematology inpatients and layout of haematology wards
before and during the COVID-19 pandemic. The standard multiplex polymerase chain reaction assay for common respiratory viral
infections included: influenza A and B, human parainfluenza virus (HPIV) 1/2/3/4, respiratory syncytial virus (RSV) subtypes A and B,
human metapneumovirus (hMPV), human coronavirus (HCoV) (229E/NL63/0C43), rhinovirus A/B/C, enterovirus, adenovirus and human

bocavirus (HboV) 1/2/3/4.

June 19", 2020. We evaluated changes in the incidence of HA-
RVI among haematology inpatients after the introduction of
COVID-19 containment measures, subsequent relaxation of
community-wide ‘lockdown’, and lifting of visitor restrictions
in-hospital. Waiver of informed consent for publication was
approved by our hospital’s Institutional Review Board (CIRB
2020/2436).

Prior to the COVID-19 outbreak, from January 2018 to Jan-
uary 2020, the incidence of HA-RVI on haematology wards was
9.05 cases per 10,000 patient-days (52 cases, 57,480 patient-
days). Despite universal masking, an outbreak of respiratory
syncytial virus occurred in the haematology ward in July 2018,
involving 10 patients and four staff. After introduction of visitor
screening/improved segregation, incidence of HA-RVI fell to
0.64 cases per 10,000 patient-days (one case, 15,706 patient-
days); this decline was statistically significant (incidence rate
ratio (IRR): 0.07; 95% confidence interval (Cl): 0.002—0.41; P =
0.005). Notably, the incidence of HA-RVI on the haematology
wards fell to zero over an eight-month period; an observation
unprecedented in the preceding two years (Figure 1). This
observation came despite increased testing for RVIs, due to
heightened vigilance for respiratory symptoms (Figure 1). Zero
HA-RVI was maintained even after reversal of community-
based measures (‘lockdown’) and after visitor restrictions

were relaxed. To date, no definitive evidence of nosocomial
transmission of COVID-19 has been reported at our institution;
COVID-19 cases among HCWs remained low (0.13%, 17/13,066)
and were predominantly attributed to community acquisition
[4]. Over the same period, rates of community-acquired RVI
among haematology inpatients remained static, at 32.6 cases
per 1000 admissions (169 cases, 5177 admissions) pre pan-
demic, versus 28.4 cases per 1000 admissions (40 cases, 1404
admissions) during the COVID-19 pandemic (IRR: 0.87; 95% Cl:
0.60—1.24; P = 0.44).

Respiratory viruses are unlikely to be transmitted exclu-
sively by droplet or by contact; addition of contact precautions
to droplet precautions for symptomatic patients could poten-
tially account for the reduction in HA-RVI [7]. Furthermore,
screening of symptomatic visitors eliminates a potential source
of transmission [6]. Whereas previous studies did not demon-
strate a significant decrease in HA-RVI when either enhanced
isolation precautions (contact and droplet precautions) or vis-
itor screening was deployed, we demonstrated a significant
reduction in HA-RVI when both measures were deployed in
tandem [6,7]. Although previous studies have demonstrated
significant decreases in community-acquired RVI as a result of
community-based COVID-19 control measures, likely because
patients with HMs were already encouraged to practice social
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Figure 2. Layout of haematology ward prior to COVID-19 pandemic.

distancing, masking, and good hand hygiene pre pandemic,
rates of community-acquired RVl among haematology inpa-
tients at our institution remained static during the pandemic
[8]. Zero HA-RVI was already attained prior to the imposition of
community-wide ‘lockdown’ measures and sustained even

Overflow areas with reduced bed density
created in other wards for haematology
patients with respiratory symptoms.

Patients would only be transferred back
to the main ward if tested negative

after reversal of ‘lockdown’; furthermore, as driving pressures
for HA-RVI (admissions for community-acquired RVI) remained
static throughout the pandemic, the substantial decreases in
HA-RVI were likely attributable primarily to the hospital-based
measures introduced for COVID-19 control. Infection

Single rooms with anterooms reserved for patients
with respiratory symptoms that needed specialised
care on the main haematology ward

| L

Temperature
screening at hospital
entrances for staff,
visitors and patients

=patient areas =staff areas =areas for patients with

respiratory symptoms*

*in areas reserved for patients with respiratory symptoms, staff wore
NO95 respirators, disposable gloves/gowns, and eye protection

Figure 3. Layout of haematology ward during COVID-19 pandemic.
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prevention measures originally meant for COVID-19 have value
in mitigating HA-RVI among patients with HMs and should be
continued even after the pandemic is over.
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