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ABSTRACT

The surge in cases of severe COVID-19 has resulted in
clinicians triaging intensive care unit (ICU) admissions
in places where demand has exceeded capacity. In
order to assist difficult triage decisions, clinicians
require clear guidelines on how to prioritise patients.
Existing guidelines show significant variability in

their development, interpretation, implementation
and an urgent need for a robust synthesis of
published guidance. To understand how to manage
which patients are admitted to ICU, and receive
mechanical ventilatory support, during periods of
high demand during the COVID-19 pandemic, a
systematic review was performed. Databases of
indexed literature (Medline, Embase, Web of Science,
and Global Health) and grey literature (Google.

com and MedRxiv), published from 1 January until

2 April 2020, were searched. Search terms included
synonyms of COVID-19, ICU, ventilation, and triage.
Only formal written guidelines were included. There
were no exclusion criteria based on geographical
location or publication language. Quality appraisal of
the guidelines was performed using the Appraisal of
Guidelines for Research and Evaluation Instrument

Il (AGREE 1) and the Appraisal of Guidelines for
Research and Evaluation Instrument Recommendation
EXcellence (AGREE REX) appraisal tools, and key
themes related to triage were extracted using narrative
synthesis. Of 1902 unique records identified, nine
relevant guidelines were included. Six guidelines
were national or transnational level guidance (UK,
Switzerland, Belgium, Australia and New Zealand,
Iltaly, and Sri Lanka), with one state level (Kansas,
USA), one international (Extracorporeal Life Support
Organization) and one specific to military hospitals
(Department of Defense, USA). The guidelines covered
several broad themes: use of ethical frameworks,
criteria for ICU admission and discharge, adaptation
of criteria as demand changes, equality across

health conditions and healthcare systems, decision-
making processes, communication of decisions,

and guideline development processes. We have
synthesised the current guidelines and identified

the different approaches taken globally to manage
the triage of intensive care resources during the
COVID-19 pandemic. There is limited consensus on
how to allocate the finite resource of ICU beds and
ventilators, and a lack of high-quality evidence and
guidelines on resource allocation during the pandemic.
We have developed a set of factors to consider when
developing guidelines for managing intensive care

admissions, and outlined implications for clinical leads
and local implementation.

INTRODUCTION

The growing number of COVID-19 cases has
resulted in many countries experiencing unprec-
edented and sustained high levels of demand for
limited intensive care unit (ICU) capacity.' In
China and Italy, around 5% and 9%, respectively,
of confirmed cases developed critical disease
requiring treatment in ICUs.” > In some coun-
tries, there have been reports of doctors triaging
admissions to ICU and ventilators where demand
has exceeded capacity.! * These decisions place a
significant psychological burden on clinicians who
are having to decide who does not receive poten-
tially life-saving treatment.’ To support clinicians
facing these decisions under challenging circum-
stances, clear guidelines on how to triage patients
are necessary.’

While there are existing guidelines to manage
limited ventilatory support capacity in a pandemic
or public health emergency, published prior to
the COVID-19 pandemic,® many countries have
developed specific guidelines and triage criteria
for COVID-19, reflecting the unique challenges
of managing emerging respiratory disease.” There
is significant variability in the development, inter-
pretation, and implementation of these guidelines,
which may contribute to difficulties for clinicians.
There is an urgent need for a robust synthesis of
published guidance to inform future guidance and
revised iterations of existing guidance. Despite the
initial peak of the pandemic passing in some coun-
tries, the need for suitable guidance will continue in
preparation for subsequent peaks. Rises in intensive
care admissions have been met in some places by
significantly reducing (effectively rationing) routine
care and other demands for intensive care admis-
sions (eg, trauma). This is unlikely to be sustainable
which may create renewed pressure to triage inten-
sive care admissions.

We conducted a systematic review and synthesis
of guidelines to provide acute insights into the
guidance on which patients are treated in ICU and
receive ventilation during periods of high demand
for ICU capacity during the COVID-19 pandemic.
Robust synthesis of existing guidance will inform
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the future development of guidelines and provide consistent
high-quality direction to the front-line workforce.

METHODS
We undertook a time-sensitive systematic review following the
Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines.® The review protocol was regis-
tered on PROSPERO (CRD42020179447).

Inclusion criteria

We included formal written guidelines in any language published
by a recognised body (eg, government or government agency,
professional body, hospital) that provided advice on how to select
patients who should be admitted to, or discharged from, inten-
sive care during periods of high demand during the COVID-19
pandemic (regardless of whether it applied to patients with
COVID-19 or to those with other health conditions). We used
a broad definition of intensive care locations and management
(including ICU, critical care unit, intensive therapy unit, ventila-
tion and extracorporeal membrane oxygenation (ECMO)).

We excluded opinion pieces, guidance concerning triage not
related to ICU admission (eg, triage for general hospital care)
and guidelines relating to general public health emergencies
(unless they were clearly specified as being appropriate for use in
the COVID-19 pandemic).

Database searches

We searched databases of published literature (Medline, Embase,
Web of Science and Global Health) on 27 March 2020. We also
undertook a search of grey literature, hand searching the first
100 items to identify the most relevant material from a series
of searches on Google.com, on 31 March 2020, and a search of
MedRxiv on 2 April 2020.

A search strategy was developed in Medline using Medical
Subject Headings and free text terms, tested against a sample of
relevant papers and adapted for other databases. The detailed
search strategies and search terms are described in online supple-
mental appendix 1.

We sought to include guidelines specific to SARS-CoV-2 and
COVID-19, and included documents published on or after 1
January 2020, consistent with the disease first being reported
to the WHO Country Office in China on 31 December 2019.’

Screening

Search results were merged using EndNote X9 (Clarivate
Analytics) and deduplicated. We independently double screened
titles and abstracts using Covidence systematic review software
(Veritas Health Innovation) according to prespecified inclusion/
exclusion criteria by four authors (CSBT, OTM, SVG, JLYA).
Full-text articles, for potential inclusion, were retrieved and
independently double screened for eligibility by four authors
(CSBT, OTM, SVG, JLYA). The final list of studies to be included
was agreed by five authors (CSBT, OTM, SVG, JLYA, MTM). In
cases of uncertainty, the citation would be included in the next
round of more detailed screening and conflicts were resolved by
five authors (CSBT, OTM, SVG, JLYA, MTM).

Data extraction

Independent double-data extraction was performed by four
authors (CSBT, OTM, SVG, MTM) using a shared Google data
collection form developed according to the Cochrane Hand-
book.'® Data were extracted by a single author and verified by a

second different author. The final data extraction was discussed
and agreed among four authors (CSBT, OTM, SVG, MTM).

We extracted the following: guideline title, official body,
authors, date of publication and jurisdiction, criteria used or
proposed for resource allocation, ethical framework identi-
fied, any other ethical issues discussed, features of the decision-
making process, evidence used to inform guideline development
and other information on methodological quality.

Data synthesis

In the interest of informing ongoing operations and due to
the heterogeneity of results suggested by scoping searches, we
undertook a narrative synthesis and qualitative appraisal with
four main elements: developing a theory, developing a prelimi-
nary synthesis, exploring relationships in the data and assessing
robustness of the synthesis.!’ These elements were applied
iteratively. Themes in the narrative synthesis were identified,
discussed and agreed among four authors (CSBT, OTM, SVG,
MTM).

Quality appraisal

The guidelines were appraised using the Appraisal of Guidelines
for Research and Evaluation Instrument II(AGREE II)'? and the
Appraisal of Guidelines for Research and Evaluation Instrument
Recommendation EXcellence (AGREE REX)" quality appraisal
tools by two authors (CSBT, OTM). Independent appraiser
scores were used to calculate domain scores for AGREE II.
Consensus scores, achieved through discussion and agreement
on a score value between both authors, were used to calculate
domain scores for AGREE REX. AGREE 1I requires scoring by
a minimum of two appraisers, whereas AGREE REX requires
either a consensus score or five independent appraisers in order
to be reliable. A score of 1 was used to indicate absence of infor-
mation. Scoring was performed on guidelines as a whole, rather
than to individual recommendations.

RESULTS
Our search strategy identified 1902 unique records, with 1813
excluded (based on title and abstract search), with 89 records
remaining. After full-text review, we identified nine sets of unique
guidelines (see figure 1). All nine guidelines were identified
through the Google.com search with one'* duplicate also iden-
tified in the database search. Of the guidelines, eight concerned
ICU capacity or ventilator allocation and one" concerned
ECMO allocation. Of the nine guidelines, six were national or
transnational level guidance,'* 2% with one state level,?! one
international®® and one specific to military hospitals.”? Four of
the guidelines were produced by government bodies,'® **** and
five by professional organisations.'* 1> 1719

Narrative synthesis identified nine broad themes across the
guidelines, numbered one to nine, which are reported in table 1.
As ECMO is a special case, we report the findings for ECMO
separately as a narrative summary. No guideline demonstrated
complete coverage of all themes. Results specific to each theme
are described below. The quality appraisals of the guidelines are
summarised in supplemental tables 1 and 2 in online supple-
mental appendix 2.

Quality of guidelines

Opverall, the guidelines scored more highly for their description
of scope and purpose (median score 78, IQR 67-83) and clarity
of presentation (58, 47-64). They scored poorly for rigour of
development (9, 4-14), applicability (8, 4-10) and editorial
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2,409 records identified through Four systematic advanced Google.com
database searches: searches:
c 718 Medline via PubMed First 100 results of each search
g 297 Medline via OVID reviewed
S 310 Embase via OVID 400 total results reviewed
=t 701 Web of Science
e 288 Global Health via Ebsco
Y 95 MedRxiv
l
)
1,902 records after duplicates removed
1)
1=
=
()
Q y
5]
(%] 1,902 records screened by
title and abstract > 1,813 records excluded
-
)
=
= 89 full-text records assessed 80 full-text records excluded
™ for eligibility
= 26 wrong design — not guidelines
12 wrong setting — not ICU
2 wrong exposure —not COVID-19
40 wrong outcome — not on triage
~—
'
¥
o
% 9 records included
S
o
=
| S

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram.*' ICU, intensive care unit.

independence (8, 8-8). All but one guideline scored 50% or
less for clinical applicability (28, 28-39), values and preferences
(25, 17-38) and ease of implementation (25, 25-33). The level
of stakeholder involvement varied between the guidelines (33,
25-42). None of the guidelines scored highly across all domains
and the range of scores across the domains varied markedly.
The agreement between appraisers for AGREE II scoring varied
between 65% and 83%.

Extracorporeal membrane oxygenation

Four guidelines make reference to the use of ECMQ.!* 51719
The Extracorporeal Life Support Organization (ELSO) guidance
prioritises ECMO for younger patients with only minor comor-
bidities and healthcare workers."* The exclusion criteria include
significant comorbidities and patients who have been mechani-
cally ventilated for more than 7 days. They do not include renal
failure. De-escalation is recommended when there has been no
recovery in lung or cardiac function after approximately 21
days." The ELSO guidance states that use of ECMO should be
rare for patients with advanced age' and, similarly, the Belgian
guidance suggests it should not be used for care home resi-
dents.'” Recognising that it is resource intensive, the Swiss and
Italian guidelines recommend starting ECMO only after careful
consideration.'* Y

Development of guidelines

Seven of the guidelines had been developed de novo, but two
guidelines were adapted from existing pandemic or emergency
guidelines.'**' Limited information was provided on the process
for developing the guidelines, although there were exceptions.
The UK guideline involved evidence review and rapid consul-
tation.'® The Swiss guideline was based on pandemic guidance,
adapted by four experts, reviewed by an ethics committee and
ratified by professional bodies for medicine and intensive care.'*
Based on the author list, most guidelines appeared to be written
by a panel of experts.'* 7?21 22 None of the guidelines reported
systematically reviewing evidence and limited reference tended
to be made to empirical evidence that underlaid the guidance.
However, there were exceptions, such as the Swiss guideline
which referenced increasing age as being associated with a wors-
ening prognosis when discussing the use of age as an admission
criterion.'*

Ethical frameworks and principles

Most guidelines highlighted the importance of ethical frame-
works and distributive justice in making decisions around the
allocation of limited resources. In all the guidelines the preferred
justifying principle for allocating intensive care resources when

304

Tyrrell CSB, et al. Thorax 2021;76:302—312. doi:10.1136/thoraxjnl-2020-215518

" Jooyosaboysnwselq

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold
V11-Z39 uswiiedaq 1e G20z ‘ST AeN uo /wod fwg xeloyy/:dny woly papeojumod "020z J18equadaq LT U0 8TSSTZ-0202-|ulxeloyy9eTT 0T Se pays!ignd isiiy :xeloyL


http://thorax.bmj.com/

S
(Y]
>
()]
S
-
S
©
)]
=
=]
—
(=}
(]
-
(]
-
(%]

Thorax: first published as 10.1136/thoraxjnl-2020-215518 on 17 December 2020. Downloaded from http://thorax.omj.com/ on May 15, 2025 at Department GEZ-LTA
Erasmushogeschool .
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

panunuod

"3pIspaq ay Je aied
1o Buuones buissndsip
ploAe pjnoys s1apinoid

“Ajiwey pue yuaied
Y)IM UonedIunwwod
uadQ 'saA

'sane[as pue sjuaned
yum ssadoud Bupew
-uoisiap juajedsuen
pue paJeys sax

*SBYSIM JI3Y} Ule}qo pue
sjuaned yum suoisap
91E2IUNWWIOY) "SIA

“passnasip 30N

‘passndsip 10N

'suoisap abet

||e Jo 19151621 daay
'suolsiap abewy Huiyew
SUePIUI 0] PaJajo
yoddns |eai6ojoydAsd
"U011B){NSUOD Ul $10120p
921y} Jo om) Aq apew
Juawieal) asnuoud

10 Auap 0} uoispaq

'SuepIUIp JaYlo
yum burew-uoispap
paieys ‘bupjew

-UoIsId3P 10} d|qisuodsai

uepiulp buneaiy

Ja1UGap 0} SIYI0M
aiedyyjeay poddns o}
aoe|d ur ind swayshs
SPUBLILIODBY 'S35eI
Buibua|jeyd soy uoluido
puo0dss sysabhns—aied
Buibeuew siopop

Joy st Aupiqisuodsas
Buiyew-u

* 990IWWod
MaIA3J, e Aq pasiunnis
Bupjew-uoisiap su
pue ‘syuaijed [enpiaipul
10} UOIEDO|[B 33IN0S3I
UO SuoISIBp el

|Im (10100p Bunealy jo
jJuapuadapul pue paj
A|jea1paw) wesy sben|

'530IN0S3)
UMO J13Y} UO paseq
Juawa|dwi pue eudid
UMO 113U} dAeY p|noys
|eudsoy yoeg ‘sop

‘auljapinb

[BII3D UMO JIBY}

syjesp [endsoy yoe3
*passnosip Ajijdxa joN

‘Jjels [edipaw
18D DAISURIUI IOIUBS JO
uonansip e si bupew
-UoISIDAp djewiy[n ay}
‘suopIpsun| |je ssone
Ajdde pjnoys ey
1e[ILUIS JIYA "SIA

‘puewap

pue fypeded edo| uo
paseq A|[eao] spjoysaiyy
JuasayyIp aledpiue

g paysijqelss

'safyjenbaul

ploAe o} palinbas

ale sapijod wioun
‘sauljapInb abeuy a1ed
ajnoe 0} paydalqns aq
10U PNOM S311I|1DB) BIED
S1UOIYD U SI0}e|IIUIA
Buisn syuaned ‘saz

‘pasu/fypeded

JO S[3AS] JUBIAYYIP 10}
eua)Ld JuaIaIp buiney
SPUBLUWIOIRY 'SIA

‘passndsIp 10N ‘passndsip J0N

SOA “passndsip 10N "passnasip 10N
* pasinal

Kjjenunuod aq [im

1ey) Juswndop buiay

'SOA “passnsIp 10N ©, Se PaqLISap ‘SaA
‘pauodssod *Riqejieae a2nosal

30 10U PNOYS SUOISIAP uo paseq pajdepe
uoie(esa-ap Ingq  A][e20] pue 3|qixal} aq

'SOA ‘el1a)Ld 101|dxa oN 0} Pasu eLBLL) "SIA
‘oW ale

BLIBJLID UOISNXa JI 'S324N0Sa)

umop dajs yum ‘sinoy uo paseq 1depe

‘passnasIpION  8f AIaAd SSasseay 'S3A  PINoYs S|eHdSOH “SaA

13p|0 10} 3Je (JO W0}
Kue) o uoisinoid 1oy
1012e} B 3q pnoys
SaNIpIQIOWOd pue aby
“eLRILD
uoISn|DXa/uolssILpe
nDI buipsehas ued
oynads e apinoid
pinoys [endsoy yoe3

‘pasn aq
10U pjnoys auoje abe
!(suonipuod Buniwij-ap
10 319A3s Apejnorped)
salyIpicuowod ‘syuaned
A1spye ur Juswaredu
aAIMub0d (21035 Ajielq
) '63) syuaned
Apapyo ur Ayjresy
‘uonipuod sjuaned
J0 3WO2INO0 3|qeqoid

“Juaujeasy o}
asuodsal Jo pooyj[e:
'S31}IPIGIOLI0D
‘Juauneas; ndJ Jo
uapINg ‘uonIpUod
suaned ayy jo
3W0IN0 3|qeqoid

'snjels [euolduUNy
'Sa)IPICHOWOD
‘(M) Joddn
a|qissod yum) aby

*(2unjiey uebio abels
-pua ‘sisouboud sood
UiM 3seasip dljelselaw
‘53) SUOI}IPUOD BIINBS
10} BLIBJLID UOISN|IXd
101|dxa |euonippy
‘(21008

V405 'Ba) sueaw |ewio}
10 Juawsabpnl edrup Aq
paulwiaiap Aujigeninins
|ed1paw Ajuewid

'suadxa Jo [aued
"passnsIp 10N e Aq UsnLIM "paels 10N

“panes saAl| buisiwixew
‘suadxa Jo [sued
e Aq uaNL “parels 10N wnibjag sa|d|

DusLadxa snoiasid
uo Buimep sauiapinb pue|eaz  dAISUSIU| pue|eaz MaN

‘paress Apidijdxe 10N paseq-snsuasuo)

921n0sa1 bulnp panias
1511 'awod 1su14 buisn

sassnasiq 9|doad jo
Jaquinu 3sa1ea1b ay)

‘3W0) 1s11 10 wopuel
1€ 9q p|NoyYs uoed0|[e
‘fioba1ed 11jausg-ysu
Jejiwis jo sjuaned Jo4
‘panes sanl| Buisiwixew  [eydsoy ‘si0o0p) [sued
1adxa Aq paonpoid

‘pareys Ajpidijdxa JoN 2duepinb uo paseg

(020Z PIe €7)

3pInb Juswsbeuew

e 61-AIN0D

sjendsoy Aeyjiw gn - asusye( Jo Juswpedag

(0207 yuep g1)
[uDIpaN

ale) anIsudlu| Jo £1a10s
ueib|ag sy Aq ad1Ape
diwapued 61-IA0D
ay) buunp aied [eanin
Jo Ayjeuoruodoud
Bujuiaduod

ud jednp3

(0207 Yo1e 91)
LA sauljapin
61-0IA0D /131205 1e)

‘2injesdy| pue

MaN pue ejjessny pue ueljensny ayj

(0207 YIeW 91)
(1L4wvIS)

918D AAISUBIU| pue
m_wwm_m:< .m_mw;umwm:«\
0 £1310S ueley
—S32UeISWndID pajw
-924n0sal |euopdadxa

ul syusuijealy

91eD AAISUIUI JO
uonedo||e ay) o}

‘suadxa Jo [sued SUOIIEPUBILLOIA]
Kq usnLp “paiels 10N Aey Y38 [ed1U1)
'61-QIAOD

1o} suonejdepe maj
—€10Z Ul (slePyjo

3je)s ‘siabeuew (0207 Arenugaq 87)
JUBWUOIIAUT PUB y}[eaH
10§ Juawyedagq sesuey

VSN ‘sesuey  —61-QIA0D 10} 114100]

uoisPap
0 uonEdIUNWWO) 6

yoddns
pue sassadoud
Bupjew-uoisaq g

wa)shs atedyyjeay
ssone Ayjenby -z

ssone fyjenb3 9

suomIpuod abseydsip

10} BLIDID G

sabueyd puewsap
se jdepe eua1Ld *p

uoissiwpe
10§ BLIJID '€

Jlomaweld (o133 'z ssadoud sauljapinb ealy

30 Juswdojanaq °|

auping

a1ed ANISUBIUI 1o} puewsap ybiy jo spouad Hupnp djwapued 61-gIAQD dY} Bulnp S32inosal a1ed aAisuslul paywi| buredojje Joj sauljPpinb jo Alewwns | 3jqel

305

76:302-312. doi:10.1136/thoraxjnl-2020-215518

1

Tyrrell CSB, et al. Thorax 2021


http://thorax.bmj.com/

Thorax: first published as 10.1136/thoraxjnl-2020-215518 on 17 December 2020. Downloaded from http://thorax.bomj.com/ on May 15, 2025 at Department GEZ-LTA
Erasmushogeschool .
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

S
()]
>
()]
S
-
S
(4]
()]
=
=]
e
(=}
(]
-
©
g
(%]

“JUBWISSASSY dinjie4 ueBiQ [euanbas ‘Y40 ‘Hun a1ed aaisudul ‘N

‘wesj) aied
BAISUBIUI JO JaquiBw

‘[euoneu
s @duepinb inq

"PaW|RYMIIAO
10U D] 2INSUS 0} UMOP
dajs 1oy pasnuond

Je S3NIPIGIOWod 4o
anasal [edibojoisAyd

'61-0INOD Yum syuaned

"paulyap uoissiwpe n)|
Jo sjeob pue ‘aniasal
|eaibojoisAyd arenbape
‘uonounysAp uebio
9|qis1anal Ajenuajod
pue ande e yaIym
‘elia)LD abe) uey)

‘sanl| Buines
Buisiiond 1s366ns 0y

'suadxa Jo [aued

0(020Z Y21eN LE)
ejueq 1S yiesH

Jo Ansiuy—syuaned
pawLIuod pue
papadsns 61-IN0D
uo sauljapinb ad1deid

"passnasIp J0N  Joluds Aq apew uoispag  ‘passnasip Apiijdxa 10N Jood yum sjuaiied "passnasIp 10N Jayel u py sieaddy pajels 10N e Aq usnLM "palels 10N eyueq U [B21UI}> [EUOISIAOI]

"9JIAIDS Y}|eaH [euonen 'SaYSIM

BUY) UIYIM 1B [eINLD 1uaed !sanIpigIowod
10 95N 153 AINSUD ‘(a1eudoudde Jou 1035 'ssadold 4,(0207 Y1BN £2)
0} s|eydsoy Jayo ul *S9W02IN0 1 Riey Jo Juswissasse aulapinb pides e pue (3DIN) 2u3|[33%3 31e)
“Buiyew-uoisap paseys SHUN U3aMJa] Sjuaied Buinaiyoe Jou uaym pasijenpiApul 1o 100§ sjsijeinads wo.y dIApe pue y3jeaH Joj amnuisu|
pue Ajiwey pue juaned ‘Wea) 9Jed  J9Jsuel) pue sadunosal dols pue malnai sejnbas Aytesq [eaur) buisn) ‘32uepinb |euoneussiul |euoneN—s}npe ul
YHM uopedunwwod  [ednd ayy Aq st bunjew Jo buiteys ssnosip 104 paau abpajmouspe fyjiesq f1anodal Jo pue jeuoneu bunsixa aled |eanLd :aulapInh
uado sabeinodug  -uoispaq WdIjdxa 10N pInoys s|endsop ‘ssA ‘S9N Ing euaiud 1d1jdxa oN "passnsip 10N pooyay1] uo paseg ‘palels 10N buisn padojanaq N pides 61-QIAOD

‘yyjeay buifpapun

Jo ssa|paebal ‘sieak

G8< pabe juaped

Aue pue suonipuod

0195 Japeolq e

“Aym pajels ‘3|qe|teAe spaq NI

Apeap aq 1snw ing OU U3YM SUOI}IPUOD ‘s|euoissajoud ‘318D BAISURUI
a|qissod aduepinb wouy Buikpsapun Buriwn-ay) 91eJU)[EBY PUE BUIDIPAW 0} SAIPOQ (0207 Y2BIN +7)
uoneinsq A 919135 0] palefal Bundayoud pue  |euoissajoud Aq panynes SIS
saye} ue ‘3|qejiene  Ajuewnd ‘uanib eusyd  Aunba jo adueloduw ‘3DJHWWOD SIYIS |e21pall Jo Awapedy
SO "SISIDIY1D WOy “uanIb eud)Ld Spag ou (g) ‘pauwi| sabpajmouydpy  Aq pamainal ‘suadxe ssIMS—A1124eIS 321N0S3I
‘Juasedsuel; Indur apnpul Aew yaiym uonenunuodsip [ediulp  Apeded () :Aujiqejieae ‘abieydsip "abewy Jo sasodind 1noy Aq paidepy 19pun JuaWIeaI} 318D
3¢ 1snw Ing passnsip  ‘wiea) Ateurdidsipnnw *Aunod ay) ssone 3ds UM sinoy gy paq JuaJalyIp Jo} 0} 3AIMINS 0] A9 10§ 10128} BAISPAP B SI "sauljapInb dlwapued anIsua)ul Joj aber
Appijdxe 10N Aq apew aq o3 suoispaq LIS WIOHUN "SIA 'SOA Kiana ssasseay ‘sop L3I JO S19S OM[  1SOW BIE OYM SIUSNed  Panes sanl| Buisiwixe|y snolna.d uo paseg puepdzZIMS 1wapued 61-QIA0D
uoisap voddns wo)shs aedyyjeay suonIpuod abieysip sabueyd puewap uoissiwpe omaweld eI 7 ssadoud saulapinb ealy aulpPpinn
JO uonEdIUNWWO) 6 pue sassadoud ssone Ayjenby -, ssone fyjenby -9 Jojeudyu) g sedepe euaud 'y 10} BLIDID "€ 30 Juswdojanaq '|
Buryew-uoispaq g

panunuo) | 3|qelL

76:302-312. doi:10.1136/thoraxjnl-2020-215518

i

Tyrrell CSB, et al. Thorax 2021

306


http://thorax.bmj.com/

State of the art review

there is insufficient capacity was utility, with some guidelines
showing a clear link between the stated ethical framework and
the choice of triage criteria for allocating resources. The phrasing
of this principle varied, for example, ‘the greatest benefit to the
greatest number of patients’,'* ' 2% or the ‘greatest life expec-
tancy and chance of therapeutic success’™ and ‘prioritising
patients who will benefit from ICU admission’.?°

Other ethical considerations were also given priority, notably
a form of egalitarianism (either random allocation®! or first
come, first served'’ '), but were only recommended as a second-
tier means to allocate resources among patients with equal clin-
ical need or prognosis. However, the Swiss guidance specifically
stated that, ‘lotteries’ and first come, first served principles
should never be applied.'* Some guidelines give weight to other
ethical and legal considerations. For example, the Swiss guidance
states that available resources should be allocated irrespective
of age, sex, residence, nationality, religious affiliation, social
or illlfurance status, or chronic disability, in keeping with Swiss
law.

Criteria for admission

A range of criteria were suggested to inform decisions about
who should be admitted to ICU: likelihood of survival, assess-
ment scores, comorbidities, and age. All the guidelines agreed
that elements of these factors should be used in combination in
decision-making. Often these factors were presented as criteria
for doctors to consider without clear guidance on their relative
importance nor on how they should be used in practice.'®"? ** In
contrast, some guidance was very proscriptive (ie, Switzerland,"*
Kansas*!' and Sri Lanka®).

Likelihood of survival

The likely outcome and survivability of ICU interventions
are used as admission criteria in several guidelines.'®'8 20 2!
The Belgian guidance states that the absence of chronic organ
dysfunction, absence of comorbidities, and high quality of life or
functional status prior to admission are likely to lead to better
outcomes.'” The Kansas?' guideline recommends that short-term
survival, either estimated by clinical judgement or objectively
assessed with a scoring system, should be the primary means to
allocate ICU beds.

Assessment scores

The Sequential Organ Failure Assessment (SOFA) scoring system
for adults and the Paediatric Logistic Organ Dysfunction score
for children are used in the Kansas®' guideline. Score values
are ascribed to prioritisation categories (low, intermediate, or
high). The Belgian'” and UK'® guidelines also advocate the use
of an assessment score, the Clinical Frailty Score, to formally
assess frailty. However, they state that the score should be used
‘as part of a holistic assessment’'® and ‘taken into account’,'”
without providing details on how the score should be used in
practice or the wider assessment in which the score should be
used. For example, the UK guideline recommends that intensive
care teams be involved in discussions about ICU admission for
patients scoring less than 5 and also more than 5,'° making it
unclear how the score affects management.

Comorbidities

All guidelines suggest that admission criteria include comorbid-
ities, and some detail specifically which comorbidities should
restrict admission to ICU. The Swiss guideline'® has two lists
of severe comorbidities that exclude admission, one for when
beds are available, and one for when no beds are available (see
table 2). The Kansas*' guideline also provides a similar list of
comorbidities intended to exclude patients with a short life
expectancy, irrespective of COVID-19 infection.

Age

The majority of guidelines state or imply that age on its own
should not be used in triage criteria.'* "7 ' 2! 22 Three discuss
the use of age but only when integrated with other clinical
parameters.’* ' ' In contrast, the Italian' guidelines suggest
that an upper age limit for admission to ICU may need to be
set, if resources become significantly limited. The Swiss'* guide-
line, while recognising a legal duty to not discriminate on the
basis of age, recommends an upper age limit of 85 years for ICU
admissions if there are no ICU beds available, as survival for
older people tends to be poor, and the stated aim is to maxi-
mise the number of lives saved. Kansas and Switzerland also
both have upper age limits for people with comorbidities (eg,
Switzerland,'* 75 years for people with significant liver cirrhosis,

Table 2 List of comorbidities that restrict ICU admission from the Swiss Academy of Medical Sciences

Stage A: when beds are available exclusion criteria for ICU admission
include any one of:

Stage B: when no beds are available exclusion criteria for ICU admission include any
one of:

Severe and irreversible neurological conditions
NYHA class IV heart failure
COPD GOLD grade 4 group D

Severe cerebral deficits after stroke
NYHA class Il or IV heart failure
COPD GOLD grade 4 group D or COPD groups A-D with either FEV,<25% or cor pulmonale

or home oxygen therapy (long-term oxygen therapy)

Liver cirrhosis with Child-Pugh score >8

Severe dementia

Malignant disease with <12 months’ life expectancy
End-stage neurodegenerative diseases

Severe circulatory failure

Cardiac arrests which are unwitnessed, recurrent or with no return of spontaneous
circulation

Treatment resistant despite increased vasoactive therapy

Estimated survival <12 months

Liver cirrhosis with refractory ascites or encephalopathy >stage |

Moderate confirmed dementia

Severe burns (>40% of total body surface area affected) with inhalation injury
Stage V chronic kidney disease (KDIGO)

Age >85 years

Age >75 years and at least one criterion (liver cirrhosis, stage Il chronic kidney disease
(KDIGO), NYHA class > heart failure, estimated survival <24 months)

COPD, Chronic Obstructive Pulmonary Disease; FEV1, Forced expiratory volume in 1 second; GOLD, Global Initiative for Chronic Obstructive Lung Disease; ICU, intensive care unit;
KDIGO, Kidney Disease Improving Global Outcomes; NYHA, New York Heart Association functional classification of heart failure.
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Box 1 Factors to consider when developing guidelines

for managing intensive care admissions during the
COVID-19 pandemic

Ethical principles

» Use an underlying ethical framework on which to build
your guidelines. The most common framework used was
maximising lives saved (the principle of utility).

Admission criteria

» Consider using specific ICU admission criteria when there are
insufficient beds to meet demands.

» The most common admission criteria used were: likelihood
of survival (eg, using SOFA or PELOD score), comorbidities,
frailty (eg, using CFS score), age. These are often used in
combination to aid clinical judgement.

Discharge criteria

» Consider using specific ICU discharge criteria and regularly
review patient progress, for example, every 48 hours. This
ensures ICU resources are available to those most likely to
benefit.

» The most common discharge criteria used were: no
improvement and/or deterioration in condition, for example,
cardiac arrest during ICU stay or significant organ failure.

» Consider provision of appropriate care, including palliation,
for those discharged from ICU.

Adaptability

» Ensure the guidelines are able to adapt to the changing
demand and supply of ICU resources during the pandemic.
For example, some admission criteria become more stringent
as the number of ICU beds decreases.

Equality between COVID-19 and other health conditions

» Define if the guidelines apply to patients with COVID-19 and/
or to patients with other health conditions requiring ICU
admission. Most guidelines suggest that all patients should
be subject to the same criteria.

Equality across healthcare systems

» Define the scope of the guidelines as local, for example, a
hospital system, regional, or national.

» There should be equality in treatment, triage process, and
access to care across a healthcare system. There should be
fair allocation of resources irrespective of gender, ethnicity,
nationality, religion, age, social status, or disability. Hospitals
should consider facilitating the sharing of resources.

Responsible officer for decision-making

» Define who is responsible for the decisions made, that is,
the triage team, admitting clinician, or most senior clinician.
Healthcare systems should provide oversight for triage
decisions.

» Consider the need for shared decision-making among
treating clinicians or the use of multidisciplinary triage teams.

» Multidisciplinary triage teams should include ICU specialists,
respiratory specialists, ethicists, medicolegal representatives,
and those with triage training. Having both an intensivist and
a non-intensivist clinician is beneficial as together they can
estimate the probability of a good outcome with and without
intensive care.

Continued

Continued

Box 1

» Document decisions and consider providing an appeals
process for when guidance is not followed.

Communication and transparency

» The decision-making process should be transparent to
all healthcare professionals, patients, and families. ICU
admission should be discussed with patients and families,
outlining the risks and benefits, and obtaining patient wishes.

» Guidelines should be developed with public consultation, be
widely disseminated and, preferably, be prepared in advance.

Technology

» Consider the use of wearable and smartphone devices.
Telemedicine can be used for rapid and remote clinical
assessment. Rapid access to prognostic information, expert
opinion or data analytics on which to base assessments can
improve decision-making and resource allocation.

CFS, Clinical Frailty Score; ICU, intensive care unit; PELOD, Paediatric
Logistic Organ Dysfunction; SOFA, Sequential Organ Failure Assessment.

kidney disease, or heart failure; Kansas,*' 60 years for major
burn injuries).

Adaptation of criteria

The majority of guidelines acknowledge and agree on the need for
adapting ICU admission and discharge criteria as the pandemic
evolves and available resources change.'* ® 1 21 22 For example,
the Swiss guideline states that criteria should become more strin-
gent as capacity becomes more limited.** Similarly, some guide-
lines are expected to evolve or be revised over time.® ' 2! For
example, those from Australia and New Zealand describe the
guideline as a ‘living document’ that will be revised frequently®
and the UK guideline states that the document will be updated as

‘knowledge base and expert experience develops’.'®

Criteria for discharge
Most guidelines provide guidance or criteria for discharging
patients from ICU and recognise the importance of consid-
ering, who is admitted and who is likely to be discharged from
ICU, for the efficient use of resources.'* 1* 2! The guidance
varies in its levels of proscription. For example, in order for
ICU admission to continue, the Swiss guidance requires that
every 48 hours a patient show stabilisation or improvement
of haemodynamics, oxygenation, ventilation, or underlying
organ dysfunction.'* This is to ensure that the patient is bene-
fiting from intensive care. Furthermore, it provides criteria that
would indicate continued admission would be of little or no
benefit, for example, cardiac arrest during ICU stay or signifi-
cant organ failure. In contrast, the UK guideline suggests a need
for regular review, with a view to discharge, but provides no
specific criteria for discharge.'®

Trials of ICU care are discussed in the Sri Lankan and Italian
guidelines and if patients are unable to show improvement, they
recommend that their ICU care should be discontinued.'”2° The
Kansas guideline specifies that a patient’s use of scarce life-saving
resources should be reviewed by a triage team daily, and that
they should continue to receive the resources unless or until they
meet defined exclusion criteria.”!
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Equality between COVID-19 and other health conditions

Five guidelines state that the same criteria should be applied to
patients with COVID-19 and patients with other health condi-
tions, during the pandemic.'* """ Most guidelines describe the
need to reduce elective procedures and non-urgent hospital care,
in order to redirect resources to more urgent and COVID-19-
related care, and facilitate increases in capacity,'* 17 18 20-22

Equality across healthcare systems

Several guidelines state the importance of uniform policies and
ICU admission criteria to avoid variations between facilities;
across a health system or country.' '8 2! Conversely, the US
guideline for military hospitals specifies that each hospital should
provide its own ICU admission criteria based on resources avail-
able.”* The Belgian guidance also recommends that each hospital
should have its own ethical guideline.”” The Kansas guideline
recommends that ventilated patients in chronic care facilities
should not be subjected to acute care triage guidelines, unless
such patients require transfer to an acute facility.*’

Decision-making processes and support

Most guidelines agree that triage decisions should be made in
consultation with colleagues. Two guidelines recommend that
hospitals should have a multidisciplinary ‘triage team’, indepen-
dent of the clinical team, that is responsible for making triage
decisions."**! Where decision-making is left to the treating clini-
cian, it is recommended that they consult with other colleagues
in order to share the decision-making process,'” ™’ recognising
the emotional burden of such decisions.'” Several guidelines state
that ICU clinicians are the primary decision makers with respect
to the provision of ICU treatments,'* '® ' 2% and that the most
senior should take overall responsibility.'* It was recommended
that all triage decisions should be fully documented.'* ¢~

Communication of decisions

Guidelines highlight the importance of ensuring that the
decision-making process is transparent and that families should
be guided through the process.'* '* ' ¥ The UK and Italian
guidelines specify the significance of discussing ICU admission
with patients, families and carers, outlining the risks and bene-
fits.’® ¥ Three guidelines discuss the crucial role of advance care
directives and early discussions about escalation.'® ' ¥

DISCUSSION

Our narrative synthesis has identified several attributes that can
inform the development of new, and refinement of existing,
guidelines (box 1), along with implications for clinical leads and
local implementation (box 2). These attributes are supported by
previously published literature on the topic, which have been
developed using more robust methodologies.® 2> %*

While we recognise that the guidelines have had to be
produced quickly in the context of a rapidly evolving pandemic,
it is noticeable that the quality of the guidance was poor, partic-
ularly with respect to use of evidence (none incorporated a
systematic review), stakeholder involvement, and applicability.
All guidelines were developed in part by expert panels. The
evidence they reviewed was poorly described and the method
used for coming to a consensus was not stated. The guidelines
have been produced by national professional bodies and are
directing respective country responses to the pandemic. While
it is understandable that guideline development processes would
need to adapt, standard elements of good guideline practice

Box 2 Implications for clinical leads and local

implementation

» Clinical leads should be aware of the variable quality of
current guidelines.

» Clinical leads should seek high-quality guidelines
underpinned by robust processes of development and
evidence.

» High-quality guidelines should: have clear aims, clearly define
target users and patients, involve target users and patients in
guideline development, be evidence based, provide specific
and clear recommendations, be acceptable to patients and
clinicians, be applicable in clinical practice, consider cost
implications, and be devoid of bias.

» Given the lack of clarity of existing guidelines, clinical leads
should consider developing local protocols (see box 1) to
assist with triage decisions.

» Local protocols should be based on the best available
evidence and should adapt as more evidence becomes
available.

should not be compromised (eg, defining expertise of those
involved in guideline production).

Ethics

Decisions about who is admitted to ICU, and who receives venti-
lation during periods of high demand, involve the application
of moral and cultural values even when presented in terms of
objective criteria or clinical judgement.! ** 2 While much of the
guidance appeared to suggest underlying ethical principles that
underpinned the triage criteria, often those principles were not
made explicit. Building criteria based on an explicitly stated
ethical framework is more transparent, and helps to provide a
rationale' for extraordinarily difficult decision-making. While it
may be simpler to leave prioritisation to the discretion of clini-
cians, there is a risk that if the principles and criteria used are not
transparent, public trust may be undermined.*® Furthermore,
decision-making may be inconsistent and subject to unconscious
bias.*’

Despite a range of possible ethical frameworks to guide
decision-making, their consideration was relatively limited and
we found a strong preference for a utilitarian approach,®® as
first described in “The greatest happiness principle’ by Jeremy
Bentham in, ‘Introduction to the Principles of Morals and Legis-
lation’.* Exceptionally, the Swiss guideline, which provides the
most stringent criteria, also discusses the ethical frameworks in
significantly more detail than other guidelines.'*

The first come, first served principle has received criticism
in the literature, with clear expression that it should not be
used.'*?3! Interestingly, some of the guidelines discussing ethical
issues refuted its use, but several supported its use if resources are
completely exhausted or there is comparable medical urgency.
Decision-making based on this principle has been contentious, as
demonstrated by the Belgian guidance which recommended the
first come, first served principle for comparable medical urgency
in its original version, but later removed the recommendation.

Throughout the literature and in the guidelines there is
constant reference to ‘triage’.”® 2° This term was originally
used to describe the prioritisation of treatment for wounded
soldiers on the battlefield, in order to maximise the number of
lives saved.’* Other terminology that is commonly used in the
guidance includes: prioritisation and allocation. The choice of
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terminology is contentious; with terms like ‘rationing’ provoking
considerably more emotion than ‘allocation’. The guidelines
were generally devoid of the word ‘rationing’, which may signal
the discomfort felt around such terminology.

Despite public trust and consent being at the core of medical
decision-making, there has been little public consultation of
the ethical principles that underlie the guidelines we have
reviewed. We note that two prepandemic sets of guidelines, both
from North America involving significant public consultation,
favoured approaches that sought to maximise lives saved.? %
These consultations helped to endorse the ethical principles used
within these guidelines. The wider literature suggests that the
principle of utility is the most used ethical theory for triaging
resources.”* ** This is reflected in the guidelines reviewed.
However, the literature also suggests that a single ethical theory
is not sufficient for directing the triage of resources, which
requires input from the public and professionals and is tailored
to the public health emergency being faced.** %

Similarities and differences between guidelines

The majority of guidelines highlighted the same themes and
shared similar criteria for ICU admission. In particular, most
guidelines concluded that a combination of admission criteria
should be used, including the likelihood of survival and comor-
bidities, but that age on its own should not be used. The majority
of guidelines also agreed on the need for discharge criteria, and
adapting ICU admission and discharge criteria as the pandemic
evolves. Most shared the need for criteria to be applied equally
to patients with COVID-19 and patients with other health
conditions, and for triage decisions to be made in consultation
with colleagues.

While a primary set of criteria or themes was discernible,
there was significant variation in how they were put into effect.
In particular, the extent to which triage criteria were proscrip-
tive. This may reflect the different cultural, legal, and polit-
ical contexts that these guidelines span. Namely Europe, Asia,
America, and Oceania. For example, a do not attempt resuscita-
tion decision requires patient or surrogate approval in the USA,
while in the UK the decision is made by the treating clinician
after discussion with the patient or their nominated consultee.*®
This may have influenced the more proscriptive approach seen
in Kansas*' and elsewhere in North America.”* ** At the time of
writing, different countries are faced with different demands on
their ICU resources. Such differences in demand may influence
the guidelines, as they may become more stringent as demand
increases.

Comparison with previous work

The criteria and themes that we identified are very similar to the
recommended items to include in a triage protocol for critically
ill patients in a pandemic or public health emergency as recom-
mended by the American College of Chest Physicians Consensus
Statement.>* However, the Statement does not recommend use
of SOFA score exclusion thresholds because the score’s predic-
tive ability varies across populations. In addition, the Statement
includes guidelines for children, but few of the guidelines we
reviewed discussed children, which may reflect the low inci-
dence of critical COVID-19 illness in children.’” Two pre-
existing guidelines from North American states (New York® and
Maryland®’) on triaging during public health emergencies shared
similar characteristics to the Kansas®' and Swiss'* guidelines.
They used an explicit ethical principle (maximising lives saved),

admission and discharge criteria (including the SOFA score), and
triage committees.® >

Strengths and limitations

We undertook a rigorous evaluation of existing and recently
developed guidelines for triaging ICU admissions during the
COVID-19 pandemic. Several guidelines implied that they
would be modified as events unfold and other guidelines may be
published in due course. While individual guideline content may
evolve, the types of criteria and principles we have identified
(boxes 1 and 2) will be less susceptible to change. By way of illus-
tration, since undertaking this search, Azoulay®' and colleagues
recently discussed local guidance from the COVID-19 Paris
region area. The themes considered support those identified in
this review and highlight many of the factors in box 1.

The guidelines provide little information on the way in which
they were developed and the evidence behind the recommen-
dations. Consequently, we are not able to identify ‘best prac-
tice’. Countries and jurisdictions have different ethical values
and cultural norms, which are reflected in the guidance. Not
all guidelines were explicit, which may in part reflect cultural
differences and political sensitivities. Some guidance has been
translated into English, which may have resulted in a loss of
nuance or clarity. Where guidance was not explicit, we have
stated this and indicated our consensus interpretation.

Future work

Future work should aim to understand and explain cultural
differences, factors leading to divergence in guidelines, and
assessment of the impact of the guidelines. For example, to
what extent are the proposed criteria able to manage demand
to keep it below ICU surge capacity? Future work should seek
to understand how guidelines are being used in practice, and the
extent to which they meet the needs of clinicians and managers.
It is important to understand the extent to which prioritisa-
tion of ICU resources actually occurred, both for patients with
COVID-19 and other health conditions, including variations
within and between countries.

Implications for practice and policy

While many geographies have instituted substantial temporary
increases in ICU capacity, prioritisation has still occurred. Until
there is no longer significant spread of COVID-19, there will be
an ongoing risk of increased ICU demand, so there is a need to
prioritise and address these issues critically. The criteria we have
identified and the synthesis of different global guidelines provide
essential information for the revision of existing guidelines and
the development of new guidelines. Future guidelines need to be
evidence based and developed using robust methodologies.

The emotive nature of terminology around this topic, and
lack of clarity within extant guidelines, suggests a difficultly in
discussing these issues openly. Ethicists suggest that a transparent
approach is preferable,” *® and further work is required, in
terms of political and public engagement, to create an environ-
ment for clear and transparent guidelines and practice to support
the complex decisions that need to be made in these pressurised
circumstances. During the development of guidelines, it is crit-
ical to determine whether the guidance is accepted by clinicians
involved in making the decisions on the front line, and also by
the public and patients; including groups who might be disad-
vantaged by the guidance.

The guidelines suggest that equality across healthcare systems,
demonstrated by the use of uniform policies, is important. A lack
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of consistency between hospitals in a similar location or providing
similar services can result in unwarranted variation and poor
outcomes. In addition, a lack of clear guidance across a health-
care system may lead to community clinicians making inconsis-
tent hospital referrals based on assumptions about the likelihood
of patients receiving ICU care. It is necessary to prevent such
inequalities in practice. While the guidelines also suggest that
non-urgent care be redirected to more urgent and COVID-19-
related care, concerns have been raised over the impact this is
having on the backlog of patients who are not receiving care or
not accessing services as they normally would.”® *° It is critical
that all patients requiring care are able to access and receive care
that is safe, effective, efficient, equitable, patient centred, and
timely.*

CONCLUSION

While no clinician wants to make rapid and unguided ICU admis-
sion and ventilatory support allocation decisions, the COVID-19
pandemic has unfortunately placed some clinicians in this posi-
tion. This work provides a synthesis of current guidelines, and
identifies the different approaches taken globally, to manage
these challenging situations. We have developed a set of factors
to consider when developing guidelines to inform the creation
or revision of guidelines for managing intensive care admissions
during the pandemic. Clear evidence-based guidelines are essen-
tial to avoid inconsistency and bias in decision-making, reduce
distress among clinicians having to make difficult decisions, and
improve patient outcomes.

Twitter Carina S B Tyrrell @Carina_Tyrrell
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