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Abstract

Starting late 2019, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has caused a devastating
global pandemic of coronavirus-19 disease (COVID-19) with ~179 million cases and ~3.9 million deaths to
date. COVID-19 ranges from asymptomatic infection to severe illness with acute respiratory distress requir-
ing critical care in up to 40% of hospitalized patients. Numerous reports have identified COVID-19-associated
pulmonary aspergillosis (CAPA) as an important infective complication of COVID-19. In the UK, the pandemic
has had unprecedented impacts on the National Health Service (NHS’): each wave of infections required hos-
pitals to reconfigure for large surges in patients requiring intensive care, to the detriment of most aspects of
non-COVID care including planned operations, outpatient appointments, general practitioner consultations
and referrals. The UK National Mycology Reference Laboratory (MRL) offers a comprehensive service for
the diagnosis and management of fungal disease nationwide, with a test portfolio that includes: diagnosis
of allergies to fungal and other respiratory allergens; diagnosis of superficial and invasive/systemic fungal
infections using traditional mycological, serological and molecular approaches; identification and suscep-
tibility testing of the causative fungi; therapeutic drug monitoring of patients receiving antifungal therapy.
Here, we describe the impact of the first 14 months of the COVID-19 pandemic on MRL activities. Changes
to MRL workload closely mirrored many of the NHS-wide challenges, with marked reductions in ‘elective’
mycological activities unrelated to the pandemic and dramatic surges in tests that contributed to the diag-
nosis and management of COVID-19-related secondary fungal infections, in particular CAPA and candidemia
in COVID-19 patients in intensive care.

Lay summary

The COVID-19 pandemic has had an unprecedented impact on the UK National Health Service, with hospitals
forced to repeatedly reconfigure to prepare for large surges in COVID-19 patients. Here we describe the
impact of the first 14 months of the UK pandemic on the workload of the National Mycology Reference
Laboratory.
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Introduction

In a little over 12 months, the novel betacoronavirus SARS-
CoV-2 has caused a global pandemic of coronavirus-19 dis-
ease (COVID-19) with over 179 million cases and in excess of
3.8 million deaths to date (as of 22nd June, 2021). Patients in-
fected with SARS-CoV-2 experience a wide spectrum of clinical
manifestations, ranging from asymptomatic infection, through
mild flu-like illness to severe illness with acute respiratory dis-
tress syndrome (ARDS) that requires critical care in a subset of
patients. It has been estimated that in approximately 5-10% of
cases, symptoms are severe enough to necessitate hospitalization
and up to 40% of hospitalized patients may develop ARDS.!~*
Patients with underlying comorbidities, who are at elevated risk
of progressing to severe COVID-19 and poor clinical outcomes,
include those with pre-existing severe pulmonary conditions, car-
diovascular disease, diabetes, and solid organ and stem cell trans-
plant recipients. Additional risk factors for poor outcome include
age 65 or over, obesity, and pregnancy.'™

In addition to the direct consequences of COVID-19 in-
fection per se, COVID-19 associated pulmonary aspergillosis
(CAPA) has been reported as a potential infective complica-
tion affecting critically ill patients with acute respiratory distress
syndrome following SARS-CoV-2 infection. Depending on the
individual study, widely variable incidence rates for CAPA of
1.0-39.1% of patients who are mechanically ventilated have
been reported (>-!'; reviewed in 12), with mortality rates in
CAPA patients approximately double of those seen in equiva-
lent patients with COVID-19 alone.?'"»'? The variations in re-
ported incidence rates likely stem from genuine geographical and
seasonal differences in the prevalence of Aspergillus spores, cou-
pled with the fact that definitive diagnosis of CAPA is challeng-

10,13 standardized algorithms/definitions were

ing. Until recently,
lacking, many centers are reticent to perform aerosol-generating
bronchoalveolar lavages (BALs) for Aspergillus antigen test-
ing and conventional microscopic and cultural examination,
and questions remain around the diagnostic utility of different
serum biomarkers. Faced with such diagnostic challenges, cur-
rent recommendations for the diagnosis of CAPA propose that
serial screening for CAPA in intensive care unit (ICU) patients
with deteriorating respiratory function should include regular
Aspergillus galactomannan antigen (GM) and (1-3)-8-d-glucan
antigen (BDG) testing of serum samples, GM testing of BAL flu-
ids or other respiratory secretions, and Aspergillus PCR in con-
junction with conventional mycological examination of such se-
cretions if available.6~'%:13 Finally, in the first 6 months of 2021,
COVID-19-associated mucoromycosis (CAM) has emerged as a
further and particularly devastating infectious complication of
COVID-19, especially in India and other parts of Southern Asia
that have been ravaged by a second wave of COVID-19 disease
driven by an emergent SARS-CoV-2 variant.!#13

Globally, the COVID-19 pandemic has had unprecedented
impacts on local and national health systems. Healthcare cen-
ters and hospital trusts have been repeatedly required to re-
configure services to prepare for large surges in patients re-
quiring intensive care with each wave of new infections,'®™'$ in
part by significantly reducing non-COVID care.'®"2° This, com-
bined with fewer patients seeking healthcare due to fears of
hospital-acquired infection, has resulted in significant reductions
in elective procedures, urgent cancer referrals, outpatient ap-
pointments, and general practitioner (GP) consultations. In the
UK, the British Medical Association'® estimated that approxi-
mately 1.5 million elective procedures and 2.5 million outpatient
appointments, coupled with over 270 000 urgent cancer refer-
rals did not occur due to COVID-19 in the first 3 months of the
pandemic alone (April-June, 2020). Given these unprecedented
challenges and changes to the UK health system, here we have
conducted a retrospective analysis of the direct impacts that the
COVID-19 pandemic has had on the types and numbers of sam-
ples referred for testing to the UK National Mycology Reference
Laboratory (MRL), which provides a comprehensive service for
the diagnosis and management of fungal disease nationwide.

Methods

The portfolio of tests offered by the MRL includes testing for
allergies to fungal and other respiratory allergens (Aspergillus,
avian, and farmers lung precipitin tests), tests to aid the diag-
nosis of both superficial and invasive/systemic fungal infections
including CAPA (cryptococcal, BDG, and GM antigen testing of
serum samples and cerebrospinal fluid; microscopy and culture,
GM, and Aspergillus-specific PCR testing of BAL fluids, other
respiratory secretions and tissues where appropriate) identifica-
tion and susceptibility testing of isolates of pathogenic yeast and
molds (filamentous fungi), and therapeutic drug monitoring of
serum drug concentrations in patients receiving antifungal ther-
apy. Samples for testing are referred to the MRL from hospitals,
GP services, and microbiology laboratories across the UK and
the tests performed are those requested by the attending physi-
cian (where appropriate).

For the period 13th January 2020 (16 days before the first re-
ported cases of COVID-19 in the UK) through 5th April, 2021,
the Laboratory Information Management System (LIMS) used
by the MRL was systematically searched on a weekly basis (at
midnight on Sundays) and all tests received and entered onto
the LIMS database for the preceding 7 day period were collated
by test type and code. Baseline activity levels for each test type
were calculated as the average weekly test number for the period
13th January 2020 to 2nd March 2020 (i.e., the 7 weeks prior
to COVID-19 infections sustainably exceeding 1 infection/day
based on 7 day average figures). Median baseline tests numbers
(tests per week) were as follows: 204 (range 175-213, interquar-
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Table 1. Peak and trough test numbers for key tests in the MRL portfolio.

Test number (tests per week)

Pre-pandemic UK wave 1 UK wave 2
Test Baseline (median)? Peak/trough (date)P Peak/trough (date)b
ALL Tests 1227 605 (6 April 2020)4 2124 (1 February 2021)
(1185-1313) 1303 (20 April 2020)d
BDG 331 602 (20 April 2020) 936 (1 February 2021)
(301-367)
GM 204 284 (20 April 2020) 546 (1 February 2021)
(175-213)
Voriconazole TDM 49 29 (6 April 2020) 100 (22 February 2021)
(36-52)
Itraconazole + 60 32 (6 April 2020) 54 (1 February 2021)
Posaconazole TDM (43-80)
Precipitin tests 179 28 (6 April 2020) 95 (1 February 2021)
(Aspergillus + avian + FL) (152-183)
Yeast isolates for ID and susceptibility 96 29 (6 April 2020) 104 (1 February 2020)
(82-118)
Mould isolates for ID and susceptibility 50 12 (6 April 2020) 46 (1 February 2021)
(25-63)

TWeakly test numbers were compared against pre-pandemic median test numbers calculated for the period 13th January 2020 to 2nd March 2020 (i.e., the 7 weeks prior to

COVID-19 infections sustainably exceeding 1 infection/day based on 7 day average figures). Pre-pandemic test number total ranges are shown in parentheses.

bPeak (bold) or trough (normal text) test numbers attained during waves 1 and 2 of the UK pandemic are given, with the peak or trough test date (week commencing) in

parentheses.

¢Total precipitin test numbers are shown, which include tests to detect antibodies to Aspergillus, avian, and Farmer’s Lung (FL) antigens.

dFor total test numbers during wave 1, two figures are given as a sharp decline in test numbers (week commencing 6th April 2020) was followed by a rapid recovery to

pre-pandemic test numbers (week commencing 20th April 2020).

tile range 21) for Aspergillus antigen (GM), 331 (range 301-367,
interquartile range 25) for BDG, 132 (range 114-139, interquar-
tile range 11) for Aspergillus precipitin tests, 47 (range 38-54,
interquartile range 5) for avian and farmers lung precipitin tests,
50 (range 25-63, interquartile range 23) for mold isolates for
identification and susceptibility testing, 96 (range 82-118, in-
terquartile range 17) for yeast isolates for identification and sus-
ceptibility testing, 29 (range 21-41, interquartile range 14) and
31 (range 22-39, interquartile range 14) for itraconazole and
posaconazole therapeutic drug monitoring, respectively, and 49
(range 36-52, interquartile range 14) for voriconazole therapeu-
tic drug monitoring. Baseline (pre-pandemic) test numbers are
summarized in Table 1. Data for the numbers of new COVID-
19 infections (by date of positive specimen, as 7 day averages
for the whole UK, calculated on the Monday of each week) and
numbers of patients in mechanical ventilation beds (7 day aver-
ages for the whole UK, calculated each Monday) were accessed
and collated from https://coronavirus.data.gov.uk/details/cases
and https://coronavirus.data.gov.uk/details/healthcare, respec-
tively. Data for mechanical ventilation bed occupancy are only
available for the UK from the week beginning the 6th April 2020.

Results

During the period 13th January 2020 to Sth April 2021, the
MRL received and processed in excess of 88 000 samples cov-

ering the whole spectrum of diagnostic testing services offered
by the laboratory, with a pre-pandemic median of 1227 tests per
week (range 1185-1313, interquartile range 77; Table 1). Weekly
activity followed three phases during the 14 months period ex-
amined: (i) a brief, sharp 50% reduction in total testing spanning
the last 2 weeks in March 2020 and the first 2 weeks in April
2020 which coincided with the accelerative phase of the first
wave of the COVID-19 pandemic in the UK and the first national
lockdown, (ii) a rapid return to near baseline activity that then
extended from the end of April 2020 through to the beginning of
November, and (iii) a steady increase in overall activity that com-
menced the week beginning 9th November, 2020 and continued
for the remainder of the study period, which coincided with the
bi-phasic second wave of SARS-CoV-2 infections. By February
2021, test numbers had reached 175% of pre-pandemic levels
(Fig. 1A and B; Table 1), before rapidly declining again towards
baseline levels through late February and mid-March.

Test numbers for individual tests were significantly and dif-
ferentially impacted throughout the different phases of the
pandemic, with individual trends determined by whether the par-
ticular test was COVID/CAPA-related or part of non-COVID
‘elective’ mycology (Figs 1 and 2; Table 1). For the BDG and
GM antigen tests, both of which form part of the overall al-
gorithm for diagnosing CAPA,*'% serum sample numbers re-
ferred initially declined sharply for a brief period during the
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Figure 1. Impact of COVID-19 and CAPA/fungal co-infections on MRL test burden. (A) Data for the numbers of new COVID-19 infections (black line, left hand axis;
cases stratified by date of positive specimen, 7 day averages for the UK, calculated on the Monday of each week) and numbers of patients in mechanical ventilation
beds (red line, right hand axis; 7 day averages for the UK, calculated each Monday) were accessed and collated from https:/coronavirus.data.gov.uk/details/cases
and https://coronavirus.data.gov.uk/details/healthcare, respectively. Data for mechanical ventilation bed occupancy are only available for the UK from the week
beginning the 6th April 2020. Dashed vertical lines delineate waves 1 and the bi-phasic nature of wave 2 of COVID-19 infections. Thick arrows mark nationwide
lockdowns, thin arrow a partial lockdown, and the dashed arrow a relieving of lockdown measures after the first wave. (B) Total MRL activity (tests received per
week) as compared to the pre-pandemic median activity (dashed horizontal line). (C) Weekly test activity for BDG (red curve) and GM (blue curve) as compared
to the pre-pandemic median activities (red and blue dashed horizontal lines). (D) weekly voriconazole therapeutic drug monitoring activity as compared to the
pre-pandemic median activity (dashed horizontal line). (E) Weekly numbers of isolates of A. fumigatus (blue bars) from respiratory specimens of COVID-19
patients and Candida spp. (red bars) from cases of candidemia in COVID-19 patients. Isolates were stratified by sample date and not by date of receipt at the MRL.
Panels B through D: An asterisk denotes the reduced test numbers referred to the MRL over the Christmas/New Year period.
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Figure 2. Impact of COVID-19 on non-pandemic related activity. (A) Is repeated from Fig. 1 with exactly the same conventions. (B) Combined weekly test numbers
for Aspergillus, avian, and farmer’s lung precipitin tests. (C) Combined weekly requests for itraconazole or posaconazole therapeutic drug monitoring. (D) weekly
numbers of isolates of pathogenic yeast for identification and susceptibility testing. (B and D) An asterisk denotes the reduced test numbers referred to the MRL
over the Christmas/New Year period. Dashed horizontal lines in panels B through D represent pre-pandemic median activity.

first national lockdown in March 2020, before increasing signifi-
cantly through the second half of the first wave of the pandemic,
returning to baseline levels throughout late spring and summer
and then rising significantly again through the second wave of
the pandemic (Fig. 1C). By early 2021, test numbers for both
BDG and GM were ~300% of pre-pandemic levels. With the
exception of the increase in test numbers during the first wave of

the pandemic, subsequent increases followed the numbers of de
novo diagnosed SARS-CoV-2 infections with a lag of 3-4 weeks
(compare Figs 1A and 1C). This is reflective of the approximate
time delay between diagnosis of SARS-CoV-2 infection and de-
velopment of severe COVID-19 disease requiring protracted ICU
stays, which is the principle risk factor for the development of
CAPA. Indeed, the trends in BDG and GM test numbers over
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this period map perfectly with changes in the numbers of pa-
tients in beds capable of delivery mechanical ventilation across
the UK (Fig. 1A; red curve).

A virtually identical picture was seen with the evolution in
the numbers of isolates of Aspergillus fumigatus referred to the
MRL from COVID-19 patient respiratory secretions (Fig. 1E)
and isolates of Candida species from episodes of candidemia in
COVID-19 patients (Fig. 1E). In both cases, numbers increased
synchronously with the first wave of COVID-19 in March-April,
and again shortly after the bi-phasic second wave in November—
February. The absence of a lag in test number increases for
GM/BDG and isolate numbers for Aspergillus/Candida with the
first wave in March—April is entirely consistent with the SARS-
CoV-2 testing strategy that was employed in the UK during the
early stages of the pandemic, where testing capacity was reserved
for seriously ill patients who were already hospitalized, rather
than wider scale community testing later during the year after
testing capacity was expanded. The impact of potential fungal
infections secondary to COVID-19 on MRL activity and on the
wider NHS was also evident when numbers of serum samples
referred for voriconazole therapeutic drug monitoring were ex-
amined (Fig. 1D), with moderately increased test activity that
correlated well with the first wave and substantially increased
referrals that continued throughout the subsequent waves of UK-
wide COVID-19. It should be noted that voriconazole is the rec-
ommended first line treatment of choice for all forms of invasive
aspergillosis.?!

A completely different pattern was observed for those tests
in the MRL portfolio that can be classified as non-pandemic
related or ‘elective mycology’ (Table 1; Fig. 2). The numbers
of serum samples received for testing for Aspergillus fumigatus,
avian or farmer’s lung precipitins (markers of allergic reactions
to fungal or other environmental allergens): (i) declined precip-
itously in the week commencing 16th March 2020 (the week
preceding the first total UK lockdown during the first wave of
the pandemic), (i) rebounded slowly over the next 6 months
to briefly approach pre-pandemic levels in late September, and
then (iii) declined once again during the second wave of UK
coronavirus infections (Fig. 2B). Although overall sample num-
bers were lower, a similar pattern was seen with serum samples
submitted for therapeutic drug monitoring of itraconazole and
posaconazole levels (Fig. 2C), two antifungal agents that are pre-
dominantly employed either as antifungal prophylaxis in high
risk, immunocompromised patients or to treat pulmonary exac-
erbations in patients with cystic fibrosis or dermatophytoses in
otherwise healthy individuals (in the case of itraconazole). Re-
quests for monitoring of itraconazole and posaconazole serum
drug concentrations fell significantly during the first wave of
the UK pandemic, briefly regained pre-pandemic levels in late
summer/early autumn of 2020, and then fell slightly again dur-
ing the second wave of infections. Finally, the numbers of iso-
lates of pathogenic yeast referred to the MRL each week for

identification and antifungal susceptibility testing have also var-
ied significantly over the past 14 months (Fig. 2D). Following
an initial sharp decline that coincided with the first wave of in-
fections, test numbers gradually returned to pre-pandemic lev-
els during summer 2020, and have increased to exceed pre-
coronavirus levels during the second wave of infection. An ex-
amination of the isolation sites and accompanying clinical de-
tails for isolates received for susceptibility testing over the entire
study period indicated that isolates of Candida spp. from cases
of candidemia in COVID-19 ITU patients contributed only min-
imally to this recent workload exceedance, with the number of
isolates from respiratory specimens from COVID-19 patients be-
ing significantly greater (data not shown).

Discussion

The current study has described the impact of the COVID-19
pandemic on the activities of the UK National Mycology Refer-
ence Laboratory, in particular on overall MRL workload and
specific individual test burdens. The impact on MRL activity
of the various phases of the COVID-19 pandemic in the UK
was entirely dependent on whether individual tests in the MRL
portfolio contributed towards the diagnosis and management of
COVID-19- related fungal infections, in particular CAPA and
candidemia in COVID-19 ITU patients. For serological diagnos-
tic tests that are used to aid diagnosis of CAPA (serum BDG
and GM testing), test numbers increased dramatically with each
wave of COVID-19 infections and as could be predicted trended
almost synchronously with the numbers of COVID-19 patients
in mechanical ventilation beds. A similar pattern was observed
with requests for therapeutic drug-monitoring of voriconazole,
the first line treatment of choice for all forms of invasive as-
pergillosis! including CAPA.

The nationwide approach adopted by the UK to mitigate the
impact of COVID-19 was to protect the most vulnerable patients
from exposure to SARS-CoV-2, provide extra surge capacity in
the NHS and prevent it from being overwhelmed, and to reduce
community transmission in general.'®2% In keeping with these
principles, during the two waves of SARS-CoV-2 infections, the
UK health service witnessed significant reductions in elective pro-
cedures, urgent cancer referrals, outpatient appointments and GP
consultations, coupled with fewer patients seeking routine and
emergency healthcare due to fears of hospital-acquired SARS-
CoV-2 infection.'®!” For MRL tests that were non-pandemic
related, the evolution of test numbers was entirely consistent
with the national pandemic response. Test numbers dropped
precipitously with each new wave of COVID-19 infections
and only slowly returned to pre-pandemic levels post-national
lockdowns when SARS-CoV-2 infection numbers dwindled.
Thus, requests for therapeutic drug monitoring of itraconazole
and posaconazole (antifungal drugs employed predominantly for
the treatment of dermatophyte infections, treatment of chronic
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pulmonary aspergillosis infections, or pulmonary exacerbations
in patients with cystic fibrosis [itraconazole], or antifungal pro-
phylaxis in high risk hematology/oncology patients [itraconazole
or posaconazole], and precipitin tests (sensitization to fungal or
other environmental allergens) all reduced synchronously with
the first wave of COVID-19 in Spring 2020 and only briefly re-
turned to near pre-pandemic levels between the first and sec-
ond waves of infection (Fig. 2). This might have been due to a
risk-benefit analysis of routinely monitoring levels of these drugs
in a lockdown situation in patients receiving them for prophy-
laxis or treatment of chronic infections. The numbers of isolates
of pathogenic yeast referred for identification and susceptibil-
ity testing followed a similar trend except that test levels during
the second wave of COVID-19 (November 2020 through March
2021) have consistently exceed pre-pandemic levels. As men-
tioned above, a significant proportion of this excess workload
is constituted by organisms isolated from respiratory specimens
(sputum samples, tracheal aspirates, bronchoalveolar lavages)
from COVID-19 patients. It is worth emphasizing here that most
international guidelines for the diagnosis and treatment of can-
didiasis agree that recovery of Candida spp. from respiratory
secretions usually indicates colonization rather than deep infec-
tion, and rarely requires treatment with antifungal drugs.”> We
would suggest that this is also likely to be the case in patients
with COVID-19.

The current study does have several limitations. The princi-
pal one is that the test numbers analyzed were ‘total test num-
bers’ rather than those tests specifically submitted with clinical
details specifying COVID-19, since supporting clinical informa-
tion for samples referred to the MRL is frustratingly and fre-
quently absent or incomplete. However, we believe that it is safe
to assume that excess workloads (GM, BDG, voriconazole ther-
apeutic drug monitoring) during this period can be directly at-
tributed to COVID-19 cases given the absolute agreement seen
between workload and epidemiological trends, including the
3-4 week lag between new diagnoses and ITU admissions/BDG
and GM testing which represents the time delay between a posi-
tive COVID-19 diagnosis and ITU admission for those most se-
riously affected (Fig. 1). Indeed, it is likely that the impact of
COVID-19 cases on BDG and GM test numbers will have been
significantly greater than simply the excess tests compared to pre-
pandemic levels. Effectively, the vast majority of BDG and GM
test requests pre-pandemic correspond to hematology/oncology
patients who are at elevated risk of invasive fungal infections,
a patient group with particularly elevated risk of poor COVID-
19 outcomes for whom hospital visits and admissions were dra-
matically reduced during the pandemic.?’ The substantial rise in
biomarker testing during the pandemic certainly reflects clinical
acceptance that isolation of A. fumigatus from respiratory sam-
ples is far from proof of invasive disease and CAPA.

A second limitation is that the COVID-19 testing capacity
and strategy evolved across the study period: positive case

numbers during the first (March—June 2020) wave were princi-
pally restricted to those COVID-19 patients who were already
hospitalized as compared to more widespread community testing
that ensued as the year progressed. These changes in testing strat-
egy potentially complicate direct comparisons between the first
and second waves of COVID-19 infections in the UK. However,
official numbers for mechanical ventilated bed occupancy across
the UK are available from 2nd April 2020 onwards (before the
peak of the first wave of infections), together with daily counts
of patients hospitalized with COVID-19 (peak numbers of daily
hospitalizations for the first wave of 3565 on 1st April 2020, and
second wave of 4576 on 12th January 2021; Healthcare | Coro-
navirus in the UK (data.gov.uk), which are reasonable metrics by
which to compare waves 1 and 2. On that basis, it is clear that
clinical awareness of CAPA and the need for regular diagnostic
testing has increased substantially during the first 13 months
of the UK pandemic. First, BDG and GM test requests fell
significantly below baseline in the early stages of the first wave
of the pandemic (Fig. 1) before rebounding to approximately
2-fold higher than pre-pandemic levels during the second half
of wave 1, suggesting limited awareness of the risk of fungal co-
infections and the utility of fungal biomarker testing early in the
pandemic. Second, although the number of patients hospitalized
daily with COVID-19 or occupying mechanical ventilation beds
during wave 2 was never more than double those at the peak
of wave 1, BDG and GM test requests during wave 2 exceeded
those during wave 1 by approximately 6-fold, implying that
clinicians were testing a greater proportion of hospitalized pa-
tients and/or employing serial biomarker testing in particularly
at-risk COVID-19 patients. Given the deleterious impacts of
fungal co-infections on outcome in COVID-19 patients reported

811,23 this raised awareness due to alerts and publica-

elsewhere,
tions addressing this issue can only benefit patient care. Finally,
the current data represents tests referred specifically to the
MRL, the UK National Mycology Reference Laboratory. The
COVID-related workload trends identified here cannot au-
tomatically be extrapolated to local and regional mycology
laboratories across the UK as many of the diagnostic tests in
our repertoire are not available elsewhere. However, anecdotal
conversations with colleagues in several regional mycology
laboratories would suggest that they have also had to manage
requests for surge fungal antigen testing aimed to facilitate the
diagnosis of COVID-19-associated fungal infections (data not
shown).

In summary, here we have analyzed the impact of the COVID-
19 pandemic on the overall MRL workload and specific individ-
ual test burdens during the first 14 months of the pandemic in
the UK. The trends in workload mirror very closely the
overall UK response to mitigating the impact of COVID-19 on
both the NHS and on the clinically most vulnerable patient
groups. Moreover, our data suggest that national awareness of
COVID-19-associated fungal co- and secondary infections and
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their diagnosis has increased substantially as the UK pandemic
has progressed.
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