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Abstract

Background: Supportive treatment is an important and effective part of the

management for patients with life-threatening diseases. This study aims to identify and

evaluate the forms of supportive care for patients with respiratory diseases.

Methods: An umbrella review of supportive care for patient respiratory diseases was

undertaken. We comprehensively searched the following databases. Medline, EMBASE,

Web of Science, CNKI (China National Knowledge Infrastructure), Wanfang Data and

CBM (SinoMed) from their inception to 31 March 2020, and other sources to identify

systematic reviews and meta-analyses related to supportive treatments for patient with

respiratory diseases including COVID-19, SARS, MERS and influenza. We assessed

the methodological quality using the AM STAR score and the quality of the evidence for

the primary outcomes of each included systematic review and meta-analysis.

Results: We included 18 systematic reviews and meta-analyses in this study. Most

studies focused on the respiratory and circulatory support. Ten studies were of high

methodological quality, five studies of medium quality, and three studies of low quality.

According to four studies extracorporeal membrane oxygenation did not reduce
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mortality in adults (OR/RR ranging from 0.71 to 1.28), but two studies reported

significantly lower mortality in patients receiving venovenous extracorporeal membrane

oxygenation than in the control group (OR/RR ranging from 0.38 to 0.73). Besides,

monitoring of vital signs and increasing the number of medical staff may also reduce

the mortality in patients with respiratory diseases.

Conclusions: Our overview suggests that supportive care may reduce the mortality of

patients with respiratory diseases to some extent. However, the quality of evidence for

the primary outcomes in the included studies was low to moderate. Further systematic

reviews and meta-analyses are needed to address the evidence gap regarding the

supportive care for SARS, MERS and COVID-19.

Keywords: COVID-19; influenza; SARS; supportive care; umbrella review.
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Background

The aim of supportive care is to prevent or treat the symptoms of a disease, side effects

caused by treatment of a disease, and psychological and social problems related to a

disease or its treatment as early as possible (1). Supportive care can also be called

comfort care, palliative care, or symptom management. Supportive care can improve the

quality of life of patients who have a serious or life-threatening disease, such as cancer

(2). Besides, for patients with respiratory diseases, supportive care also is an important

and effective part of the management (3). A systematic review related to severe acute

respiratory syndrome (SARS) treatment suggested that meticul ous supportive care is the

only form of treatment that can be recommended (4). Another systematic review

showed that continuous monitoring of vital signs outside the critical care setting is

feasible and may provide a benefit in terms of improved patient outcomes and cost

efficiency (5). According to the World Health Organization (WHO) guidelines there is

currently no treatment recommended for coronavirus infections except supportive care

as needed (6).
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In early 2020, a pneumonia caused by a novel coronavirus (SARS-CoV-2)

emerged in Wuhan, China, and rapidly spread to more than 100 countries around the

world (7). As of 12 April 2020, more than 1,690,000 cases and more than 100,000

deaths have been confirmed according to the WHO (8). The disease caused by

SARS-CoV-2, coronavirus disease 2019 (COVID-19), has had been declared a global

pandemic (9) However, there is so far no effective treatment or vaccine to curb the

spread of the epidemic. Thus, we conducted this overview to identify the available and

effective forms of supportive care for patients with respiratory diseases. We hope this

review will help physicians working on COVID-19 to understand more about

supportive care and make decisions on treatment selection for COVID-19.

Methods

Search strategy

We performed a systematic search of Medline via PubMed, EMBASE, Web of Science,

CNKI (China National Knowledge Infrastructure), Wanfang Data and CBM (China

Biology Medicine disc ) from ther inception to 31 March 2020 with the terms
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("COVID-19" OR "SARS-CoV-2" OR "2019 novel coronavirus' OR "2019-nCoV" OR

"Wuhan coronavirus" OR "novel coronavirus' OR "Wuhan seafood market pneumonia

virus" OR "MERS" OR "SARS"' OR "Severe Acute Respiratory Syndrome" OR

"Middle East Respiratory Syndrome Coronavirus® OR "Influenza') AND

("Meta-analysis* OR "Systematic Review" OR "rapid review") (The details of the

search strategy can be found in the Supplementary Material 1). Search strategies for

other databases are adapted from PubMed. In addition, we searched Google Scholar as

well as reference lists of the identified articles, to find additional studies. Three preprint

services, including medRxiv (https.//www.medrxiv.org/), bioRxiv

(https://www.biorxiv.org/) and SSRN (https://www.ssrn.com/index.cfm/en/) were also

searched to find relevant studies.

Inclusion and exclusion criteria

We included systematic reviews and meta-analyses related to supportive treatment for

patient with respiratory diseases including COVID-19, SARS, MERS and influenza

published in English and Chinese without other restrictions. We included systematic
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reviews and meta-analyses that focused on the proportion of medical staff, monitoring

of vital signs, respiratory and circulatory support, and psychological intervention. We

also considered systematic reviews and meta-analyses with related indirect evidence if

no sufficient literature on COVID-19, SARS, MERS and influenza was found. We

excluded duplicates, conference abstracts and articles where we failed to access full text

and data despite contacting the authors.

Study selection and data extraction

Two reviewers (X Luo and M Lv) screened all titles, abstracts and full texts

independently and solved disagreements by consensus or consultation with a third

reviewer. We extracted the following basic information: 1) title, 2) first author, 3)

publication year, 4) journal, 5) number of included studies, 6) study design of included

studies, and 7) sample size; and the following information on the results; 1) primary

outcome, 2) effect size (oddsratio, OR; relativerisk, RR), 3) 95% confidence interval

(ClI), 4) heterogeneity, and 5) main conclusion.
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Quality assessment

Two researchers (X Wang and X Zhang) independently evaluated the quality of the

included studies and cross-checked the results. If necessary, a third reviewer (X Luo)

participated in the discussion. Methodological quality assessment of included literature

was performed using the AMSTAR tool (10). The AMSTAR score has a total of 11

points, with studies scoring between 9 and 11 being considered to be of high quality,

studies scoring between 6 and 8 of medium quality, and studies scoring between 0 and 5

of low quality. We evaluated the quality of evidence for the primary outcomes of each

included systematic review and meta-analysis using the GRADE method (11).

Data synthesis

We conducted a descriptive analysis of the included literature. We analyzed studies on

the proportion of medical staff, monitoring of vital signs, respiratory and circulatory

support, and psychological intervention for patients with respiratory diseases separately.

All statistical analyses were conducted in STATA 14.0. A random-effects model was

used to show the primary outcomes from each systematic review and meta-analysis.
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Results

A total of 3536 records were identified. After reading the full texts, eighteen systematic

reviews and meta-analyses were included (5,12-28) (Figure 1). Twelve reviews

(13,14,16-18,22-28) studied respiratory and circulatory support, three (5,15,21) the

monitoring of vital signs, two (19,20) the proportion of medical staff, and one (12)

psychological impact. (Table 1)

Quality assessment of included studies

According to the AMSTAR scores, ten studies (13-15,20-26) were of high quality, five

studies (5,16,17,19,28) of medium quality, and three studies (12,18,27) of low quality

(Table 2). According to our assessment using the GRADE approach, five of the 15

primary outcomes were based on moderate-quality evidence, and ten on low-quality

evidence (Table 3).


https://doi.org/10.1101/2020.04.13.20064360

medRXxiv preprint doi: https://doi.org/10.1101/2020.04.13.20064360.this version posted April 17, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
All rights reserved. No reuse allowed without permission.

10

Respiratory and circulatory support

Twelve included systematic reviews and meta-analyses focused on respiratory
circulation support, of which seven studies explored the role of extracorporeal
membrane oxygenation (ECMO) in reducing in the mortality of patients with acute
respiratory distress syndrome (ARDS), and four studies reported outcomes of ECMO
on H1IN1. One study explored the effects of prone ventilation on oxygenation index
and mortality in patients with ARDS (Figure 2).

Of the 11 systematic reviews and meta-analyses on ECMO, seven reported the
impact of ECMO on ARDS; four of them reviewed the impact of ECMO on ARDS in
adults, and the results of the four studies showed that ECMO did not reduce the
mortality of adults. There was large heterogeneity between the included studies in the
reviews. One study reported that mortality in ECMO group was lower than control
group in the subgroup of Chinese patients [OR=0.39, 95% CI, 0.17-0.86]. Another
article reported that the probability of experiencing at least one adverse event of
ECMO varied greatly between studies, with a range of 1.1%-100%. Two other
meta-analyses reported a reduction in ARDS related mortality in patients having
venovenous ECMO. Both meta-analyses showed that mortality was significantly
lower in the venovenous ECMO group than in the control group. However, both
studies also reported an association between venovenous ECMO and bleeding. Finally,
one study reported the mortality rate in patients receiving extracorporeal life support
(ELS) for the treatment of ARDS. Meta-analysis showed that ELS failed to show any

survival benefit in ARDS patients, and the heterogeneity among studies was large;


https://doi.org/10.1101/2020.04.13.20064360

medRXxiv preprint doi: https://doi.org/10.1101/2020.04.13.20064360.this version posted April 17, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
All rights reserved. No reuse allowed without permission.

11

however, when the study type was limited to RCT, there was a mortality difference
favoring the ECMO group [OR=0.51, 95% Cl, 0.37-0.70, P=0.33, 1>=12.2%], and
bleeding was more common in the ELS group.

Of the 11 studies, four focused on HIN1 and conditions associated with it. Two
reviews reported the outcomes of patients infected with HIN1. The results of one
meta-analysis showed that outcomes were highly variable among the included studies,
with short-term in-hospital risk of death ranging between 8% and 65%, mainly
depending on baseline patient characteristics. Random-effect pooled estimates
suggested a 28% risk of in-hospital death [95% CI, 18%-37%] among patients with
H1N1-associated severe acute lung injury. According to another systematic review,
the risk ratio for death with versus without ECM O based on three trials was 0.93 [95%
Cl, 0.71-1.22] ,and the heterogeneity among studies was large. One systematic review
indicated that the pooled estimate of the survival probability among pregnant and
postpartum patients who received ECMO was 74.6% [95% CI, 60.7%-88.6%.
Heterogeneity was not significant in any combination of four of the five included
primary studies (1’=0-21%; P>0.25). The last of the four reviews reported the
outcomes of severe influenza infection with respiratory failure. The overall risk of
death was 37% [95% CI, 30%-45%)], the median duration for ECMO was 10 days and
for mechanical ventilation 19 days, and the median length of ICU stay was 33 days.
However, the heterogeneity among studies was large (1=65%).

One review reviewed the influence of ventilation in prone position on patients

with ARDS. Seven of the 12 included studies in this review evaluated the effect of the
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prone position on the oxygenation index. The oxygenation index of the group
recelving ventilation in the prone position was significantly higher than that of the
control group (ventilation in supine position) [OR=69.65, 95% CI, 37.13-102.7,
P<0.001]. Eight studies evaluated the impact of the prone position on the mortality,
showing that the mortality in the prone position was significantly lower than that in

the supine position [OR= 0.63, 95% CI, 0.51-0.78, P<0.001].

Monitoring of vital signs
Three systematic reviews and meta-analyses explored the impact of monitoring vital
signs and symptoms on influenza patients and the general population (Figure 2). One
systematic review published in 2018 assessed if continuous monitoring is practical
outside of the critical care setting, and whether it confers any clinical benefit to
patients. The majority of studies showed benefits such as less need for critical care
and shorter hospital stay. Larger studies were more likely to demonstrate clinical
benefit, particularly in the need of critical care use and length of hospital stay.
Barriers to implementation of monitoring of symptoms and vital signs included
concerns about the negative effects among nurses and patients, and the burden of false
alerts. In summary, continuous monitoring of vital signs outside the critical care
setting is feasible and may provide a benefit in terms of improved patient outcomes.

A systematic review and meta-analysis published in 2016 identified strategies to
improve the monitoring of intermittent or continuous vital signs and prevent adverse

events in general hospital wards. The results suggested that strategies for monitoring
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continuous vital signs were not associated with significant reductions in in-hospital
mortality [OR=0.87, 95% CI, 0.57-1.33]. There was only minor heterogeneity
between studies (1°=27%, P=0.25). In contrast, enhanced monitoring of intermittent
vital signs was associated with modest reduction in the risk of death when compared
with usual care [OR=0.78, 95% ClI, 0.61-0.99]. However, there was no evidence of
reduction in the need of transfer to ICU or in adverse events with either intermittent or
continuous monitoring.

Besides, the syndromic surveillance for influenza and influenza-like-illness from
the emergency department is becoming more common to detect yearly influenza

outbreaks, as shown in a systematic review.

Medical staff

Two systematic reviews reported the impact of the number of medical staff on disease
outcomes (Figure 2). One examined the association between registered nurse (RN)
staffing and patient outcomes in acute care hospitals. The results showed that
increased RN staffing was associated with lower mortality in intensive care units
(ICUs) [OR=0.91, 95% ClI, 0.86-0.96], in surgical patients [OR=0.84, 95% ClI,
0.80-0.89), and in medical patients [OR=0.94, 95% ClI, 0.94-0.95]; all ORs reported
per additional full time equivalent RN per patient-day). An increase by one RN per
patient-day was associated with decreased odds of hospital acquired pneumonia
[OR=0.70; 95% ClI, 0.56-0.88], unplanned extubation [OR=0.49, 95% ClI, 0.36-0.67],

respiratory failure [OR=0.40, 95% CI, 0.27-0.59], and cardiac arrest (OR=0.72, 95%
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Cl, 0.62-0.84] in ICUs, with a lower risk of failure to rescue [OR=0.84, 95% ClI,
0.79-0.90] in surgical patients. Increase of one RN per patient-day also shortened the
length of stay in ICUs [OR=0.76, 95% CI, 0.62-0.94] and in surgical patients
[OR=0.69, 95% CI, 0.55-0.86]. Another study examined the association between
nurse staffing levels and nurse-sensitive patient outcomes in acute special units. The
results of the meta-analysis, comprising of six original studies, reported ORS on
all-cause in hospital mortality of 175,755 patients admitted to ICUs or cardiac or
cardiothoracic units. A higher level of nurse staffing decreased the risk of in-hospital
death by 14% [95% CI, 0.79-0.94]. However, the meta-analysis also showed high

heterogeneity (1=86%).

Psychological impact

A rapid review published in 2020 focused on the psychological impact of quarantine
to explore its likely effects on mental health and psychological wellbeing, and the
factors that contribute to, or mitigate, these effects. A total of 24 studies were
included and the results showed that stressors during quarantine were 1) duration of
quarantine; 2) fears of infection; 3) frustration and boredom; 4) inadequate supplies;
and 5) inadequate information. The stressors during post-quarantine time were
finances and stigma. This rapid review suggested to keep quarantine time as short as
possible, give people as much information as possible, provide adequate supplies,
reduce the boredom, and improve the communication. Specia attention should be

paid on health-care workers' mental health, and it is advisable to appeal to people’s


https://doi.org/10.1101/2020.04.13.20064360

medRXxiv preprint doi: https://doi.org/10.1101/2020.04.13.20064360.this version posted April 17, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
All rights reserved. No reuse allowed without permission.

15

altruism and the public health benefits of isolation rather than compulsion. Overall,
the psychological impact of quarantine is wide-ranging, substantial, and can be long
lasting. Officials should quarantine individuals for no longer than required, provide
clear rationale for quarantine and information about protocols, and ensure sufficient

supplies are provided.

Discussion

Our study showed that for patients with respiratory diseases, especially HIN1 patients,
ECMO may effectively reduce mortality, but attention should be paid to the risk of
bleeding. For patients in non-critical wards, monitoring and recording of vital signs
can effectively reduce mortality. In addition, increasing the number of medical staff in
intensive care units can also reduce mortality. At the same time, psychological
intervention is equally important for isolating patients. All systematic reviews were of
low to moderate quality.

Supportive treatment is an important and effective part of the management for
patients with respiratory diseases (29). After systematic searching, we did not find
systematic reviews or meta-analyses for supportive care in SARS, MERS or
COVID-19-patients, and only five systematic reviews and meta-analyses for influenza.
In the absence of direct evidence, we focused on systematic reviews and
meta-analysis of ECMO for ARDS. Overall, compared with the control group, ECMO
did not reduce mortality in adult patients with ARDS, and the quality of evidence was

relatively low due to the large heterogeneity between studies. ECMO can improve
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severe hypoxemia in patients with ARDS, keep the lungs at rest, and wait for lung
tissue to repair, but the clinical research results on the prognosis of patients with
ARDS are not consistent. At the same time, two systematic reviews have shown that
venovenous ECMO can reduce ARDS-related mortality, however the risk of bleeding
needs to be considered. For patients with HIN1, one of the two currently available
systematic reviews also reported that ECMO was associated with reduced risk of
death (13,16). A systematic review (16) published in 2013 suggested that ECMO is
effective in reducing the mortality of patients with HIN1, but not among patients with
ARDS caused by other pathogens. The benefit of ECMO may thus depend on the
cause of ARDS (30).

Monitoring vital signs with non-critical patients can reduce patient mortality and
shorten the length of hospital stay, but the specific circumstances of the patient need
to be considered, such as affordability and acceptability (31).

Increasing the number of medical staff in the intensive care unit can reduce the
mortality of patients. The likely reason is that due to the increase in the number of
caregivers, patients can receive more time, attention and care. However, given the
limited medical resources, investing in more medical staff into the ICU may need to
be balanced by savings in some other expenditure, for example staff in other
departments. Therefore, investing more medical staff into the ICU still needs further
evaluation. In addition, for infectious diseases like SARS, MERS and COVID-19,
psychological intervention is equally important. We found systematic reviews that

analyzed the factors that may cause mental illness and provides psychological
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precautions, but none of them considered COVID-19. For psychological interventions
on COVID-19, relevant research is still needed.

We used the AMSTAR tool to evaluate the methodological quality of the
included systematic reviews and meta-analyses and found that the overall quality is
relatively high. In terms of evidence quality, the main problem was the large
heterogeneity between included studies. The included studies contained only indirect
evidence, and the reliability of the overall quality of evidence was low to moderate,
which must be taken into consideration when the evidence is used for making clinical
practice guidelines.

To our knowledge, this is the first overview of systematic review focusing on the
supportive care for patient with respiratory diseases. We comprehensively searched
systematic reviews and meta-analyses on SARS, MERS, COVID-19 and influenza
and evaluated the quality of methodology and evidence. Nevertheless, our work has
several limitations. First, we conducted a rapid literature searching and screening, and
some relevant studies may have been missed. Second, none of the included systematic
reviews focused on COVID-19, SARS or MERS, so they can be only used as indirect
evidence. Finaly, there was large heterogeneity between the included studies, and
most primary studies included in these systematic reviews were observational studies,
which may influence the reliability of the reviews. However, systematic reviews and
meta-analyses of non-randomized studies can be meaningful and guide clinical
research and practice, even if only by emphasizing the limitations of the available

clinical evidence.
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Conclusion

In conclusion, our overview suggests that supportive cares may reduce the mortality
of patients with respiratory diseases to some extent. Having more medical staff in ICU,
using of ECMO, monitoring vital signs and conducting counselling to patients
exposed to respiratory diseases are all effective measures to improve the patients’
outcomes. However, further studies are needed to address the evidence gap regarding

the supportive care for SARS, MERS and COVID-19.
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review ) included studies 2.

studies =

Brooks Psychological Rapid Review 24 Cross-sectional 19257 Psychological impact The psychological impact of quarantine is wide ranging, substantial, and can g-g
202022 impact of Qualitative , be long lasting. g3
quarantine Observational Za

Aretha Extracorporeal Life Systematic 20 RCTs, quasi-RCTs, 2956 In-hospital mortality ECLS use was not associated with reduced mortality in patients with ARDS. 3&
20197 Support Review and observational studies, g o
Meta-analysis and upcoming RCTs >2b

Munshi Extracorporeal Systematic 5 RCT, Observational 773 60-day mortality Compared with conventional mechanical ventilation, use of venovenous :E%
20197 membrane Review and ECMO in adults with severe acute respiratory distress syndrome was %gg
oxygenation Meta-analysis associated with reduced 60-day mortdity. g g g

Driscoll Nurse-to-patient rat  Systematic 35 cross-sectional study, NR Nurse-to-patient ratios Nurse-to-patient ratios influence many patient outcomes, most markedly in 5 g ;ﬁ
20187 ios Review and point prevalence study (NPRs) on in hospital hospital mortality. % ?8
Meta-analysis mortality CZ" 23
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20185ey monitoring and narretive trial hospita stays and may provide a benefit in terms of improved patient outcomes and cost % 3 8
synthesis efficiency °> s
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Xia2018%° membrane Review and significant effect difference between ECMO and conventional mechanical 3 8 2.
oxygenation Meta-analysis ventilation in the treatment of patients with ARDS. s gg
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253725 membrane Review and case-control study reduced mortality ratios. g'§ N
oxygenation Meta-analysis s §
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20175 membrane Review and H1IN1 pneumoniawith respiratory failure. 3
oxygenation Meta-analysis 28
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Table 2 Methodological quality of included systematic reviews and meta-analyses.

AMSTAR
Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 10 Item 11 Quality
Brooks 2020* No No Yes Yes Yes Yes No No No No Yes Low
Aretha 20197 No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes High

2
25 =2
=g
F X

5 <
Chen Ventilation in Prone Meta-analysis 12 RCT NR Oxygenation scores,  Prone position ventilation can efectively improve the patients oxygenation w 5?5
20167 Position mortality ith ARDS and reduce mortality. ©g
3
S Extracorporeal Systematic 5 Retrospective studies 39 Survival rate The role of ECMO in pregnant and postpartum women with ARDS from §g
20164 Membrane Review and H1IN1 remains unclear and the benefits suggested from our review should be e 2
) . . . ) =5
Oxygenation Meta-analysis interpreted with caution. =
Hiller Syndromic Systematic 38 NR NR NR Syndromic surveillance for influenza and ILI in the emergency departments § &
15 ; ; ; ; ; i <
2013 Surveillance Review is becoming more common during the influenza season. -8
@ =

Zanarillo Extracorporesl Systematic 8 Registry study 1357 In-hospital mortality ECMO is feasible and effective in patients with severe acute lung injury due e §
916 membrane Review and to HIN1 infection. 3=
2013 . . <.o
oxygenation Meta-analysis o
. . . . . . . . >S5
Extracorporeal Systematic 3 RCT 310 Mortality There is no evidence to prove the benefit of ECMO in patients with ARDS. =& g
Liu2011® membrane Review and 238
oxygenation Meta-analysis ]

=
Mitchell Extracorporeal Systematic 6 RCT, Cohort study 827 Mortality There is insufficient evidence to provide a recommendation for % g’ _4?
20107 membrane Review extracorporeal membrane oxygenation use among patients with respiratory g % &
oxygenation failure resulting from influenza. 23 %’
. Extracorporeal Systematic 5 RCT, un-controlled 647 Mortality ECMO, as rescue therapy for adult respiratory distress syndrome, appears to g2
Chawin . . . . b Ss @
18 membrane Review and prospective trial be an unvalidated rescue treatment option. SO
2008 . . £35S
oxygenation Meta-analysis 855
Kane Registered Nurse ~ Systematic 28 cohort, cross-sectional, NR Mortality Studies with different design show associations between increased RN %E %
20072 Staffing Levels Review and case-control studies. staffing and lower odds of hospital related mortality and adverse patient 23 ?.
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Munshi 2019%
Driscoll 2018%°
Downey 2018°
Xia2018%
Tillmann 20172
Vaguer 20175

Sukhal 2017%

Cardona-Morrel
2016%

Chen 2016%
Saad 2016
Hiller 2013"
Zangrillo 2013'°
Liu 2011%
Mitchell 2010
Chalwin 2008
Kane 2007"

Item 1: Was an 'a priori' design provided? Item 2: Was there duplicate study selection and data extraction? [tem 3: Was a comprehensive literature search performed? Item 4: Was the status of publication (i.e.
grey literature) used as an inclusion criterion? Item 5: Was a list of studies (included and excluded) provided? Item 6: Were the characteristics of the included studies provided? Item 7: Was the scientific
quality of the included studies assessed and documented? | tem 8: Was the scientific quality of the included studies used appropriately in formulating conclusions? Item 9: Were the methods used to combine the
findings of studies appropriate? Item 10: Was the likelihood of publication bias assessed? Item 11: Were the conflicts of interest stated?
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Table 3 Quality of evidence of primary outcomesin included studies
Quality assessment

No. of sudies

Study design

Risk of bias ‘ Inconsistency

Indirectness

Imprecision ‘

Publication

Rating up

Effect size
95% ClI

evidence

‘uoissiwad INoYIM pamo|je asnal ON ‘paslasal siybu |y

Quality of the

(sample size) JES factor (GRADE)
Extracorporeal Membrane Oxygenation: survival rate
. ) . . . ES0.75 @DD0
5(39 retrospective stud Serious’ Not serious Not serious Not serious Undetected No
(39) P y [0.61, 0.89] Moderate
Extracorporeal Membrane Oxygenation: mortality
8(1357) | registry study Serious’ Serious’ \ Not serious Not serious Undetected No | ES0.28 @d00
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| | [0.18-0.37] Low
Extracorporeal Membrane Oxygenation: mortality
. . . . RR 0.95 ®@®00
3(310) RCT Serious® Not serious Serious® Not serious Undetected No [0.76-1.18] Low
Extracorporeal Membrane Oxygenation: mortality
6 (827) RCT Not serious Serious” Not serious Not serious Undetected No RR0.93 ®OC0
[0.71-1.22] Moderate
Extracorporeal Membrane Oxygenation: mortality
. . . . OR 1.28 @200
5 (647) RCT Not serious Not serious Serious® Serious® Undetected No (0.24-6.55] L ow
Extracorporeal Membrane Oxygenation: mortality
. . . . RR0.73 DDD0
5 (773) RCT Serious® Not serious Not serious Not serious Undetected No [0.58-0.92] Modarate
Extracorporeal Membrane Oxygenation: mortality
. . . . . OR 0.96 @200
20 (2956) mixed Not serious Serious’ Serious® Not serious Undetected No [0.57-1.77] Low
Extracorporeal Membrane Oxygenation: mortality
. . . . . RR0.71 @200
26 (1674) mixed Not serious Serious’ Serious® Not serious Undetected No [0.33-151] Low
Extracorporeal Membrane Oxygenation: mortality
. ) . . . OR0.38 @D00
12 (1042) mixed Not serious Serious’ Serious® Not serious Undetected No (032, 0.44] Tow
Extracorporeal Membrane Oxygenation: mortality
. ) . . . OR1.12 @00
13 (1423) mixed Not serious Serious’ Serious® Not serious Undetected No [0.60-181] Com
Extracorporeal Membrane Oxygenation: mortality
. . . . OR0.37 ®®00
13 (494) cohort study Serious® Serious’ Not serious Not serious Undetected No .
[0.30-0.45] Low
Registered Nurse Staffing Levels. mortality
28 (NR) mixed Serious® Not serious Not serious Not serious Undetected No OR0.91 ®8e0
[0.86-0.96] Moderate
Nurse-to-patient ratios. mortality
35(NR) mixed Serious? Serious” Not serious Not serious Undetected No OR0.86 ®®00
[0.79-0.94] Low
Vital signs monitoring: mortality
22 (203407) RCT Not serious Serious’ Not serious Not serious Undetected No OR 0.83 @DD0
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[0.53-1.29] Moderate
Ventilation in Prone Position: mortality
. . . . OR0.63 ®D00
12 (NR) RCT Not serious Serious” Serious® Not serious Undetected No [051-0.78] Com

High: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there isa possibility that it is substantially different.

Low: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.

Very low: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.

@ Quality of included studies poor because of inadequate study design and follow-up time.
b Seriousinconsistency for the scattered 95% Cl.

°Indirect evidence for target population.

4 Wide confidenceintervals, seriousimprecision.
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Figure 1 Flow chart of literature screening and selection
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Study

D ES (95% CI)
Respiratory and circuletery support

Zancrillo 2013 — 0.28 (0.18, 0.37)
Sukhal 2017 —— 0.37 (0.30, 0.45)
Vaguer 2017 -+ 0.38 (0.32, 0.44)

Chen 201€ s 0.63 (0.51, 0.78)
Tillmann 2017 _— 0.71 (0.33, 1.51)
Munshi 2018 —h— 0.73 (0.58, 0.92)

Saad 2016 —— 0.75 (0.61, 0.89)
Milchell 2010 — 0.83 (0.71, 1.22)
Liv 2011 —— 0.95 (0.76, 1.18)
Aretha 2019 _— 0.96 (0.52, 1.77)
Xia 2018 —T— 1.12(0.69, 1.81)
Chalwin 2008 * 1.28 (0.24, 6.55)

Medical staff

Driscoll 2018 -+ 0.86 (0.79, 0.94)
Kane 2007 + 0.21 (0.86, 0.95)
Monitoring of vital signs

Cardona-Morrel 2016 — 0.83 (0.53, 1.29)

NOTE: Weights arc from random cffects analysis

T T
A 5 1

Figure 2 Results of meta-analyses on mortality from the included systematic reviews.
The effect sizes are reported either as risk ratio or odds ratio comparing the risk/odds
of death in the intervention with control group.
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