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ABSTRACT. Chronic obstructive pulmonary disease (COPD) patients have increased risk of severe pneumonia and poor
outcomes when they develop coronavirus disease (COVID-19). This may be related to poor underlying lung reserves or
increased expression of ACE-2 receptor in small airways. Two challenges of clinical care in COPD have emerged during
this pandemic: 1) whether the usual algorithms of pharmaceutical management in COPD still apply? 2) how to weather
the dramatic curtailments in non-pharmaceutical interventions this pandemic has wrought?

In the absence of data demonstrating definitive harm or benefit, inhaled corticosteroids and other long-acting inhalers
should not be routinely withdrawn nor should their use be escalated as a preventative measure for COPD patients during
this pandemic.

Fortunately, multiple randomised controlled trials assessing telehealth for COPD patients have demonstrated its feasibility
and at least non-inferiority to usual care when it comes to exacerbations, hospitalisations and quality of life. Moreover, online
pulmonary rehabilitation programmes appear to be as effective as in-person sessions. In the event that social distancing
measures remain in place for many more months, we advocate for the establishment of these virtual programmes to ensure
our patient population can continue to receive optimal care.

CratTio ony6nikoBaHo B xypHani Eur. Respir. J. 2020 Aug; 56 (2): 2002108. Liudposuii ineHTndikatop ob’ekta (DOI):
10.1183/13993003.02108-2020
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KoHdnikT iHTepeciB: BiaCyTHi

PE3KOME. [MauieHTN 3 XPOHIYHMM OO6CTPYKTUBHMUM 3aXBOpPLOBAHHAM nereHb (XO3J/1) MaloTb BUCOKMUIA PU3MK TAKKOT MHEB-
MOHIii Ta HEraTMUBHOIO NPOrHO3y B pa3i po3BUTKY KOpOHaBipycHoi xBopobu (COVID-19). Lle Moxe 6yTH NOB’A3aHO 3 MEHWMUM
NereHeBUM pe3epBOM abo nmigBuLLeHo ekcripecieto peuentopa AMM-2 y auxanbHux wnaxax. Mig yac naHaeMmii BUHUKIK
ABi OCHOBHi npobnemu MeanyHoi gonomoru npu XO3J1: 1) yM 3anMWAETHCA AiEBUM 3aCTOCYBAHHS 3BUYHUX aNropuUTMIB
MeAMKaMEeHTO3HOro KoHTposto X03/1? 2) aKk nofonatu piske CKOPOUYEHHS HEMeAUKAMEHTO3HUX BTPYYaHb, CIPUUMHEHUX
naHaemiew?

3a BiACYTHOCTI AaHUX, SKi AEMOHCTPYIOTb JOCTOBIpHY LUKOAY YU KOPUCTb, iHFANsLiMHI KOPTUKOCTEPOIAM 1M iHWI iHrangauinHi
3acobu TpuBanoi Aii He cnif, perynsipHo 3aCTOCOBYBATH, @ TAKOX He BapTO BUKOPUCTOBYBATU iX K NPOdinakTMUYHMI 3acib ang
nauieHTiB i3 XO3J1 nmig 4yac naHoeMii.

Ha wacrs, npoBeneHi paHA,0Mi30BaHi KOHTPONbOBAHI AOCIAKEHHS, O OLiHOBAM BUKOPUCTAHHS TeneMeanLMHU NS XBOPUX
Ha XO3J1, npoaeMoHCTpyBanu ii AOLIbHICTb: pe3ynbTaT, NPUHAMMHI, He NOCTYNAETLCS 3BUYANHOMY LOMNSAY, KOMW MAETbCS NpO
3aroCTPeHHs, rocnitTanisawito Ta sKicTb XXuUTTs. ba 6inblwe, oHNaH-NporpamMun nereHeBoi peabinitTawii BUSBUMAMCS HACTINbKU XK
ePEeKTUBHUMMU, FK | OYHI CeaHCU. SIKLLO 3aX0AM COLianbHOro AUCTAHLLIFOBAHHS AiSTUMYTb iWe NpoTaroM 6aratbox MicsuiB, Mu
BMCTYNAEMO 3a CTBOPEHHS TaKMX BipTyasbHMUX Nporpam, wob 3abe3neunti nawieHTiB i Hafani onTMMaNbHUM LOMNSAOM.
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KoHdnukT uHTEpecos: oTcyTCTBYET

PE3HOME. MauneHTbl C XpoHUYEeCKoW 06CTPYKTMBHOM BonesHbio nerknx (XOBJT) uMetoT BbICOKMUIA PUCK TSXKENOM MHEBMOHMM
M HEraTMBHOMO NPOrHO3a B Cay4yae pa3BuTUS KOpoHaBupycHol 6onesHn (COVID-19). 3To MoxeT 6bITb CBA3aHO C MEHbLIMM
JIErOYHbIM pe3epBOM MM NOBLILEHHOM 3KCcnpeccueit peuentopa AMNM-2 B AbixaTeNbHbIX NyTaX. Bo BpeMsa naHAeMumU BO3-
HWUKK ABE rNaBHble NpobaeMbl MeauuUUHCKoM nomowm npu XOBJT: 1) ocTaeTcs nu feiCTBEHHbIM NMPUMEHEHUE MPUBbIYHbIX
aNropuTMOB MeanKaMeHTo3Horo KoHTpons XOBJ1? 2) kak npeofoneTb pe3koe CoKpalleHne HeMeaMKAaMEeHTO3HbIX BMeLLa-
TENbCTB, BbI3BaHHbIX MaHAEMUEN?

Mpu OTCYTCTBUM OaHHbIX, LEMOHCTPUPYHIOLLMX AOCTOBEPHbIE BPEL UK MOMb3Y, UHTaNsSLMOHHbIE KOPTUKOCTEPOUAbI U Apyrue
MHFaNALMOHHbIE CPeACTBA ANUTENbHOTO AEMCTBUS HE CieayeT perynsipHo NMPUMEHSITb, @ TaK)Ke He CTOWUT UCMO0b30BaTh UX Kak
npodunakTnyeckoe cpeacTso ana naumerHtos ¢ XObJ1 Bo Bpemsa naHgemum COVID-19.

K cuacTbio, npoBeAeHHble paHAOMU3UPOBAHHbIE KOHTPONIMPYEMble UCCIeA0BaHUs, KOTOpble OLEeHWBANAN UCMONb30BaHME
TenemeamumMHbl ang 6onbHbix XOBJ1, npogeMoHCTprpoBanu ee LenecoobpasHOCTb: pe3ynbTaT, o KparHel Mepe, He ycTynaeTt
06bIYHOMY yX04y, Koraa peyvb uaet 06 060CTpeHnn, rocnuTanmnsaummn u KayectTse xusHu. bonee Toro, oHnakH-NporpaMMbl
JIEFOYHOM peabunnTaLMmn 0Ka3anmuch CTonb e 3OPEKTUBHBIMM, KAK U OYHbIe CeaHCbl. ECiM Mepbl COLMANbHOMO AMCTaHLMPOBaHMUS
OyoyT AefCTBOBATb elle B TeHEHME MHOTUX MECSLLEB, Mbl BbICTYMAEM 33 CO34aHME BUPTYaNbHbIX MpOrpamMm, 4tobbl obecneuntb

NaLMeHTOB M B Aa/bHEWLEM ONTUMAsbHbIM yxoaoM.

Is COPD a risk factor for COVID-19?

As of 11 July, 2020, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), the virus responsible for the
coronavirus disease 2019 (COVID-19) pandemic has infected
over 12.7 million people around the world and caused more
than 560,000 deaths [1]. Given the devastating impact that
COVID-19 can have on the lung, it is natural to fear for pa-
tients with underlying chronic obstructive pulmonary disease
(COPD). Estimating their excess risk for contracting COVID-19
and, in particular, its more severe respiratory manifestations
has been a challenging exercise in this pandemic for various
reasons. First, the reporting on cases has concentrated on
hospitalised and intensive care unit (ICU) patients, rather
than on mild, outpatient cases. This is in part also due to the
variability in testing strategies across the world, where some
nations with stricter testing requirements and scarce testing
resources have focused on testing only those requiring hos-
pitalisation. We have also not yet quantified how many COPD
patients might have chosen never to present to a hospital in
this pandemic, only to subsequently appear in the statistics
for excess mortality during this time [2, 3]. Second, the under-
estimation of COPD in the general population is a problem
that predates the COVID-19 era [4-6] and one that is likely to
be exacerbated in overburdened hospitals where the precise
ascertainment of comorbidities may be overlooked and spi-
rometry cannot be performed. Moreover, how the diagnosis
of COPD has been adjudicated in these studies has not been
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clearly delineated, possibly giving rise to variability in preva-
lence across the world.

Due to the earlier time course of infections there, our
most thorough snapshot of COPD in COVID-19 is from China,
where the background rate of COPD is 13.6 % in adults aged
>40 years [7]. The vast majority of these studies have centred
on hospitalised patients, with only one to date including both
hospitalised patients and outpatients (of which only 1.1 % car-
ried a diagnosis of COPD [8]) and one considering asymptom-
atic patients (of which only 1.6 % had COPD [9]). For cohorts
in China reporting on hospitalised patients, the prevalence of
COPD has ranged from 0 to 10 % (table) [10-41]. As data from
other nations have trickled in, the figures for COPD amongst
hospitalised COVID-19 patients appear to be similar, with
estimates in New York City ranging from 2.4 to 14 % [42-45]
and in Italy ranging from 5.6 to 9.2 % [46-48]. Data from ICU-
only cohorts, however, have been more variable. One cohort in
Italy totalling 1591 ICU patients [49] and one in Seattle with
24 ICU patients noted COPD rates of 4 % in each [50]. Much
higher prevalence has been reported in a Spanish ICU of 48
patients, of which 38 % had COPD [51],and in another Seattle
ICU of 21 patients, where 33 % had COPD [52], although the
small size of these studies must be kept in mind. To provide
context, the prevalence of COPD in northern Italy, Spain, New
York state, and Washington state is 11.7 % [53], 10.2 % [54],
5.8 % [55], and 4.1 % [56], respectively. Other cohorts that
have reported more broadly on chronic pulmonary diseases
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Table. COPD and smoking prevalence in COVID-19 patients

: COPD preva
Stuy [ref.] Location Wﬂm Typ.e of Smoking | COPD lence p-value
patient rate rate
by outcome

Severe 35%

NA
Current Non-severe 0.6 %
Hospitalised 12.6 %: Met primary 104 %
GUAN [8] China 1099 470 419% and T 11 % endpoint! TR
- former p
outpatients 1.9 % Did not meet NA
primary 0.5 %
endpoint
ICU 8.3 %
WANG [10] China 138 56 45.7%  Hospitalised NA 29% ¥ 0.054
Non-ICU 1.0 %
Survi 7%
ZHOU [11] China 191 560 38%  Hospitalised CUTEM 3 arviver 0.047
6% Non-survivor 1%
- s Current ICU 8 %
HUANG [12] China 41 49.0 27 % Hospitalised 7% 2% Non-ICU 0% 0.14
Severe 62.5%
Non-severe 153 %
ICU 29 %
Current Non-ICU 5.9 %
; _— and Mechanical
GUAN [13 Ch 1590 489 42.7%  Hospitalised 1.5% 9 NA
[13] ina ? ospitatise former ? ventilation AL
7% No mechanical
P 29%
ventilation
Survivor 25 %
Non-survivor 2.8 %
Clu‘rtreo/n.t Severe 34 %
ZHANG [14] China 140 57 49.3 %  Hospitalised fc;rm;,r 14 % 0.170
50% Non-severe 0%
Currednt - . 91 %
LIU [15] China 78 38 500% Hospitalised 10 % rogression 0.264
former Improvement o
6.4 % L G
Critical 15.7 %
FENG [16] China 476 53 431 %  Hospitalised 9.7% 4.6 % Severe 5.6 % <0.001
Moderate 23 %
C7u;rs/n.t Severe 48 %
LI [17] China 548 60 49.1 %  Hospitalised C 31 % 0.026
fgr‘rr;r Non-severe 14 %
S 103 %
WANG [18] China 85 594 471% Hospitalsed ~NA  59% evere ® 0265
Non-severe 22 %
625 Survivors 0.8 %
YAN [19] China 1004 681" 509 %  Hospitalised 46.0 %" 0.8 % 0.563
Non-survivors 0%
Severe 1.7 %
XIONG [20] China 421 52 49.2 %  Hospitalised NA 43 % 0.478
Recovered 4.7 %
Critical 1.19%
Lv[21] China 354 62  50.56 % Hospitalised NA 1.69 % Severe 1.94 % NA
Mild 1.74 %
Intubated 6.7 %
ZHENG [90] China 34 66 324% Icu NA  59% niubate ° 100
Non-intubated 5.3 %
) 61" 36.3 % o o Severe 143 %
CAI [22] China 383 4450 572 9n Hospitalised NA 8.4 % Non-severe 651 % 0.03
: o Ever Survivors 04 %
CHEN [23 Ch 548 56.0 429%  Hospitalised 1.3 % NA
[23] na ? ospitatise 5.8 % ° Non-survivors 4.9 %
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X o Survivors 34 %
SHI [24] China 671 63 52 % Hospitalised NA 3.4 % . 1.00
Non-survivors 3.2 %

Survivors 294 %

Z0U [25] China 154 60.68 56.49 % Hospitalised 8.44 %' 5.84 % . 11.54 0.074
Non-survivors %

Critical 3.8%
HU [26] China 323 61  486% Hospitalised 11.8% 1.9% Severe 34% 0033
Non-severe 0%
. o Deterioration 5.6 %
ZHANG [27] China 111 380  65%  Hospitalised ~ NA  27% : 0.415
Discharge 22 %
. . . ECMO 143 %
CHU [91] China 33 652  333% ICU NA  30% No ECMO 0% 0.21
WANG [28] China 107 510 467% Hospitalised ~ NA  289%  uvvers o 23% .,
Non-survivors 5.3 %
Current Icu 188 %
LAGI [46] Italy 84 62  345% Hospitalised fz):m/er 5.6 % Sl .. 0.045
22.6 % hospitalisation =7
Survivors 8%
TOMLINS [92] UK 95 75 37%  Hospitalised ~ NA  11% 0.2
Non-survivors 20 %
Ever IcU 74 %
i ) Denmark = 175 | 71 | 514% | Hospitalised 2% 3% 1.00
[93] Never Non-1CU
44.2 % hospitalisation el 05
AULD [94] Atla[};’ OA 217 64 452% Icu NA a7y avves Ry
Non-survivors 8.1%
BUCKNER [95] SeaﬁfAWA' 105 69  50%  Hospitalised zEgeo/r 10 % Severe 14% NA
° Non-severe 7%
Survivors 8.64 %
JAVANIAN [96] Iran 100 6012 49%  Hospitalised ~ NA  12% , 2631 0032
Non-survivors %
Severe 38%
ITELMAN [97] Israel 162 52 352 Hospitalised 89%  12% Moderate 0% 0.364
Mild 11%
LIAN [29] China 788 68 574% Hospitalised Csugge[,}t 22% NA
LIU [30] China 137 57  555% Hospitalised ~NA  15% NA
WU [31] China 80 44 48%  Hospitalised  NA 4% NA
XU [32] China 90 50 57 % Hospitalised NA 1% NA
ZHU [33] China 32 46 539%  EMETONY g4 gy NA
room
HUANG [34] China 34 562 588% Hospitalised NA  8.8% NA
WANG [9] China 63 393  46% Asymptomatic NA  16% NA
ZHANG [35] China 326 51 4754 % Hospitalised NA 0.61 % NA
LIU [36] China 238 550 420% Hospitalised ~NA 13 % NA
LIAN [37] China 465 45  477%  Hospitalised  NA 0% NA
HONG [38] China 75 46.37  45% Hospitalised NA 0% NA
N[39] China 101 510 52%  Hospitalised 5% 2% NA
QIU [40] China 104 43 52.88% Hospitalised 3.85% 0.96 % NA
WEI [41] China 101 49  465% Hospitalised 79%  1.0% NA
GRASSELLI [49] Italy 1591 63  19% ICU NA 4% NA
CECCONI [47] Italy 239 639 293% Hospitalised =~ NA 92 % NA
INCIARDI [48] Italy 99 67  19%  Hospitalised 20% 9% NA
DE ABAJO [98] Spain 1139 691 39.0% Hospitalised ~ NA  10.5% NA
BARRASA [51] Spain 48 632  43% ICU 19%  38% NA
SZEKELY [99] Israel 100 661  37%  Hospitalised 8% 4% NA
RICHARDSON [42] NYC 5700 63  397% Hospitalised 156 % 5.4 % NA
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GOYAL [43] NYC 393 62.2 394 %  Hospitalised NA 51% NA
Hospitalised
KUNO [44] NYC 8438 59 46.1 % and NA 24 % NA
outpatients
Current
PALAIODIMOS [45] NYC 200 64 51 % Hospitalised foarrr]:er 14.0 % NA
325 %
Washington o o
ARENTZ [52] state, USA 21 70 48 % ICU NA 333 % NA
BHATRAJU [50] SeatlElSeAWA, 24 64 38 % ICU NA 4% NA
PRICE- Louisiana 55 5o Hospitalised
HAYWOOD USA ’ 3481 53' 6§§’ 60 % and NA 23% NA
[100] ’ outpatients
California, 3 - Ever 3
FERGUSON [101] USA 72 604 472 %  Hospitalised 274 % 4.2 % NA
Georgia, o o Current o
GOLD [102] USA 305 60 50.5%  Hospitalised 529 52 % NA
Current
g 27.2 %;
Hospitalised ’
L USA 585 661  46% and former | 1o 49 NA
(preprint) [103] - 30.6 %;
outpatients
never
36.9 %
Current
MITRA [104] Canada 117 69  325% and ¢ g9 NA
former
13.7 %
Notes:NYC - New York City, NY, USA; # - median or mean ages, years; ' - ICU, mechanical ventilation or death; * - smoking status
(i. e. current or former) not specified; ® - age for survivors; f - age for non-survivors; * - severe cases; ' - non-severe cases; ** - age for

white patients; ** - age for black patients; NA - not available.

without necessarily specifying COPD still show considerable
variability. These numbers have ranged from as low as 2.0 %
in a Shanghai cohort of 249 hospitalised patients, to up to
17.7 % of 20 133 hospitalised patients in the UK. Still, these
numbers are less than those reported for other comorbidities,
such as hypertension and diabetes.

Nonetheless, there is increasing evidence that COPD
may be a risk factor for more severe COVID-19 disease [57].
An analysis of comorbidities in 1590 COVID-19 patients
across China found that COPD carried an odds ratio of
2.681 (95 % Cl 1.424-5.048; p=0.002) for ICU admission,
mechanical ventilation or death, even after adjustment
for age and smoking [13]; 62.5 % of severe cases had a
history of COPD (compared with only 15.3 % in non-severe
cases) and 25 % of those who died were COPD patients
(compared with only 2.8 % in those who survived). In a
multicentre Chinese study, COPD patients made up 15.7 %
of the critically ill patients, but only 2.3 % of moderately ill
patients (p<0.001) [16]. Other studies have found similar,
if statistically weaker, differences in COPD rates between
ICU admissions and non-ICU admissions (8.3 % versus 1.0 %;
p=0.054) [10], severe and non-severe cases (4.8 % versus
1.4 %; p=0.026) [17], and between non-survivors and survi-
vors (7 % versus 1 %; p=0.047) [11].

The COPD airway in COVID-19

Why COPD patients appear to suffer worse outcomes upon
contracting COVID-19 (even if their risk of contracting to begin
with may not be high) is worth some speculation. First, recent
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evidence that COPD patients and smokers may display the
machinery required for SARS-CoV-2 cellular entry differently
has come to light. Similar to SARS-CoV (which was responsible
for the 2002-2003 SARS pandemic) [58], SARS-CoV-2 bears an
envelope spike protein that is primed by the cellular serine
protease TMPRSS2 to facilitate fusion of the virus with the
cell’s angiotensin-converting enzyme 2 (ACE-2) receptor and
subsequent cell entry (fig.) [59-62]. Our group has recently
demonstrated that in three separate cohorts with available
gene expression profiles from bronchial epithelial cells, ACE-2
expression was significantly elevated in COPD patients com-
pared to control subjects [63]. Current smoking was also as-
sociated with higher ACE-2 expression compared with former
and never smokers, an observation which has subsequently
been validated by other groups in separate cohorts of lung
tissue and airway epithelial samples [64-66] and supported
by additional evidence linking ACE-2 expression with nicotine
exposure [67, 68]. It is important to note, though, that ACE-2
expression alone has not been shown yet to confer increased
susceptibility or increased severity of disease. Moreover, the
relatively low expression of ACE-2 in the bronchial epithelium
in comparison to the nasal epithelium [69] has unclear im-
plications for disease susceptibility in patients with predom-
inantly small airways pathology.

The management of COPD patients during
the COVID-19 pandemic

Two challenges of clinical care in COPD have emerged
during this pandemic: 1) whether the usual algorithms of
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Fig. 1.

Notes: Schematic representation of

a) SARS-CoV-2 binding to the ACE-2 receptor following activation of the spike protein (s) by transmembrane serine protease 2 (TMPRSS2),

which leads to endocytosis and infection.

b) Human organs that have been reported by Zou et al.[105] to show ACE-2 expression, with the respiratory system highlighted in red.
¢) The renin-angiotensin system (RAS) and the proposed SARS-CoV-2 action. The generation of angiotensin Il from angiotensin | by ACE
induces vasoconstriction of blood vessels and pro-inflammatory effects through the binding of angiotensin Il receptor type 1 (AT1R),
while the receptor type 2 (AT2R) may negatively regulate this pathway. ACE inhibitors (ACEi) and angiotensin Il receptor blockers
(ARB) are very successful anti-hypertensives by promoting vasodilation of blood vessels. ACE-2 inhibits the activity of angiotensin Il
by converting angiotensin | to angiotensin 1-9 and angiotensin Il to angiotensin 1-7, which binds to the MAS1 proto-oncogene (Mas)
receptor with anti-inflammatory effects. Upon SARS-CoV-2 binding to ACE-2, there is a shift in the ACE/ACE-2 balance towards
a predominance of ACE, resulting in increased pro-inflammatory effects and tissue damage.

pharmaceutical management in COPD still apply and 2) how
to weather the dramatic curtailments in non-pharmaceutical
interventions this pandemic has wrought. Although our under-
standing of COVID-19 has substantially increased in a short
period of time, these problems have largely been the domain
of expert opinion rather than being guided by rigorous scien-
tific evidence.

Questions remain about the effects of common respiratory
medications used by our COPD patients such as inhaled (ICS)
and systemic corticosteroids, short- and long-acting f,-ago-
nists, and short- and long-acting muscarinic antagonists in
either mitigating or exacerbating COVID-19 infections. The
epidemiological data emerging from China and other early
epicentres have not yet provided the necessary granularity
required to determine whether these medications are harmful
or beneficial in COVID-19 patients with COPD. Peters et al.[70],
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however, have recently shown that ACE-2 expression in air-
way epithelial cells obtained from asthmatic patients was
decreased in those taking ICS compared to those who were
not on ICS, raising the possibility that ICS exposure could
decrease viral entry. Whether the same relationship holds true
in the COPD airway, in which the predisposition to pneumo-
nia following ICS use is well-documented, has not yet been
established. For now, in the absence of data demonstrating
definitive harm or benefit, ICS and other long-acting inhalers
should not be routinely withdrawn nor should their use be
escalated as a preventative measure for COPD patients during
this pandemic [71].

Of greater concern is the use of systemic corticosteroids,
the backbone of COPD exacerbation treatment. On balance,
the historical evidence for systemic corticosteroids in viral
pandemics has not been entirely favourable. Lessons from

2-2021 | 49



1 3APYBIXXHUW A0CBIA

the SARS and Middle East respiratory syndrome (MERS) pan-
demics suggest potential harm, in fact. In SARS, while the
majority of studies were inconclusive, four studies showed
harm, including delayed viral clearance and increased rates
of psychosis [72]. In MERS, corticosteroid use was associated
with increased mortality [73] and delayed viral clearance [74].
So far, the most promising preliminary data on corticosteroids
and COVID-19 are from a randomised controlled trial of dexa-
methasone (RECOVERY) performed in the UK, which demon-
strated a one-third reduction in mortality [75]. Published
data, however, are derived from small retrospective studies
and appear mixed, with two studies showing no benefit [76,
77] and two studies showing improvements in rates of death
and escalation of care [78, 79]. Because of the results of the
RECOVERY trial, however, it is likely that dexamethasone will
become standard of care treatment for COVID-19 patients
including those with COPD.

The impact of the pandemic has been keenly felt by COPD
patients in myriad aspects of their lives. Face-to-face clinic
visits with their physicians have been curtailed, as have pulmo-
nary rehabilitation sessions and COPD home visit programmes.
Patients who may have normally presented to the hospital
during an exacerbation might choose to stay home for fear of
exposure, resulting in delayed care, as has occurred in other
conditions like myocardial infarction [80, 81]. The long-term
effects of this pause in routine care have yet to be measured.
For now, healthcare systems have had to adapt to these condi-
tions by augmenting telehealth and virtual visits. Fortunately,
multiple randomised controlled trials assessing telehealth for
COPD patients have demonstrated its feasibility and at least
non-inferiority to usual care when it comes to exacerbations,
hospitalisations and quality of life [82-86]. Moreover, online
pulmonary rehabilitation programmes appear to be as effective
as in-person sessions [87-89].In the event that social distancing
measures remain in place for many more months, we advocate
for the establishment of these virtual programmes to ensure
our patient population can continue to receive optimal care.
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Directions for COVID-19 and COPD research

Specifically, we will have to address the following ques-
tions on COVID-19 as they pertain to COPD:

* Does the burden of disease, clinical manifestations, and
outcomes of COVID-19 in COPD patients differ from the gen-
eral population and if so, how?

« Given the multiple phenotypes associated with the term
“COPD’ (i. e. frequent exacerbators, emphysema-predominant,
eosinophilic-predominant, asthma overlap), does COVID-19 infec-
tion in each of these phenotypes present and behave differently?

« Are routine medications used in COPD such as inhaled
and systemic corticosteroids, ,-agonists, muscarinic antago-
nists and chronic azithromycin protective or harmful in the
setting of COVID-19 infection?

* What will the impact of post-COVID-19 infection disabil-
ity be in COPD patients and what resources will be required to
adequately support the transition of COPD patients from the
hospital to home after COVID-19?

¢ How can we manipulate the unique airway pathology
of COPD patients and the ACE-2 system to identify novel
therapeutics?

¢ What is the role of inhaled substances (e. g. tobacco,
cannabis and e-cigarettes) and air pollution in increasing the
susceptibility of COPD patients to COVID-19?

¢ What can we learn from the experience of virtual care
to COPD patients during this pandemic that can be applied
in future scenarios to reach isolated patient populations and
resource limited settings?

These research questions can best be answered by de-
veloping standards for transparent data reporting across the
globe and harnessing the power of international networks
that can quickly collate the data of COVID-19 COPD patients.
Similarly, the efforts of translational research scientists at the
laboratory bench who are working to characterise the patho-
physiology of COVID-19 infections in the airway are critical
to developing new therapies for a world in which there are
currently very few.
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