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Are some countries better at caring for their ICU patients than others?
Why look at ICU deaths?

Recent headlines have suggested that around 50% of COVID-19 patients admitted to NHS ICUs are
dying. What should we conclude from this figure? Is this unavoidable mortality?

Those patients who are most seriously ill with COVID-19 are often admitted to ICUs — and ensuring these
units had enough free beds, and ventilators, was a key concern early in the pandemic. Understanding
whether there is significant variation in ICU mortality rates between different countries could help us to
understand effective clinical care and staffing, and to identify where ICUs were overwhelmed (as in
Lombardy) and what effect this had.

Understanding, and comparing countries performance here though, is challenging. Different countries’
populations will have different demographics, the population infected will vary (e.g. perhaps in Italy many
more old people were infected), and criteria for admitting to ICUs will vary — both potentially due to
rationing, but also due to different clinical decision making.

Is ICU mortality really 50%7?

Yes. If we exclude those patients who are still in the ICU, 51% of NHS ICU patients have died. This
compares to 62% in one small site in Wuhan, 61% in Lombardy, and 78% in one major provider in New
York City. An early (still in press) study from France suggests ICU mortality of between 30-40%.

However, it is too soon to conclude whether (a) these differences in mortality between countries are
significant/ real or (b) if they are the result of differences in the quality of care or definitions or (c) whether
the duration/stage of the epidemic is a factor (e.g. in the earlier stages, whether ‘less sick’ patients get
access to IC).

Table 1: Summary of studies and reports on ICU deaths

Location No. patients No. No. No. remaining % deceased
included deceased discharged in ICU of those who
have left ICU
Washington 21 (one site) 14 (67%) 2 (9.5%) 5 (24%) 88%
State
Wuhan, Chinai 52 (one site) 32 (61.5%) 20 (38.5%) - 62%
Lombardy, 1,591 (regional 405 (26%) 256 (16%) 920 (58%) 61%
Italyii data)
SpainV 6,349 (national 1,587 (19%) - - -
data)
NHS, all UKY 6,720 (national 2,067 (31%) 2,011 (30%) 2,642 (39%) 51%
data)
New York 1,281 (one 291 (23%) 82 (6%) 908 (71%) 78%
CityVi provider)

What can we conclude from this variation?

There are two main reasons ICU mortality rates will vary between countries. Firstly, differences in the risk
profile of who is admitted to the ICU (are they younger? Less sick?). Secondly, because of variations in
the quality of care — of treatment, of staffing ratios, or of the availability of key equipment such as
ventilators. By looking at the demographics of individuals admitted to ICUs in different countries we can
begin to unpick this variation.



Who is being admitted to ICUs?

We know that COVID-19 mortality is strongly affected by age and comorbidities. If a country admits a
greater proportion of young patients, with few comorbidities to their ICU, their ICU mortality will be lower.
There are two reasons for this variation:

1. The demographics of who is infected in a given population vary — one country may have an older
population, or the infection may primarily have spread amongst older people (for example, in care
homes). A greater proportion of those with severe iliness with therefore be elderly, and ICU mortality
will be higher.

2. Countries may differ in who they admit to ICUs. This could be because (as in Lombardy)
overwhelmed ICUs were forced to ration care (and therefore those most likely to die would not be
admitted — reducing ICU mortality). It could also be an intentional clinical decision where those with
low chances of survival are not admitted — for example because of ‘Do Not Resuscitate’ (DNR)
orders.

The U.K.’s ICU mortality rate could, therefore, be explained by us admitting, on average, younger,
healthier patients to our ICUs. We know that U.K. patients are, on average, a few years younger than
those in Spain, Italy, and NYC. Understanding the prevalence of comorbidities in populations would also
be helpful here — but we don’t yet have comparable data for most countries.

We know — anecdotally — that ICUs in Lombardy & Wuhan were overwhelmed, but that, for the most part,
those in the UK, New York City, and Spain were not. Future research could look into how admissions
procedures vary by country.

Table 2: ICU Mortality: Demographic breakdowns

No. % Mean >1
Location patients White Male - CVD Diabetic
: deceased age comorbidity
included
Washington 0 not 0 0
State 21 88% 70 included 86% 33%
Wuhan, 52 62% 60  NIA 67% . 0% 10%
China
Lombardy, — ggq 61% 63 Mot 82% - 21%  17%
Italy included
Spain 6,349 ; 6a Mot 70% 81% 44%  25%
included
NHS, all
’ 0, 0, - - -
o 6,720 51% 59 66 72%
Nec":”it;frk 1,281 78% 63 398 60% 88%  57T%°  34%

Does the quality of care vary?

If the quality of care is better in some ICUs, we might expect mortality to be lower. For example, as the
epidemic progresses we might have better evidence on what treatments and care are effective; different
proportions of patients might be in clinical trials; staffing ratios may vary; access to key equipment such
as ventilators may be rationed, or the quality of some ventilators may be lower.

1 NHS data only includes those with 'very severe comorbidities’
2 NYC data includes all those hospitalised, not just those in ICUs - can expect data to skew younger and healthier.
3 Hypertension only.



Understanding this, though, would require analysis to both control for different disease burdens & age
demographics, and qualitative research to describe and understand any variations in practice.

Can we conclude that the NHS’s ICUs are performing better?

The short answer to this is, no, not yet. Without a complete understanding of the demographics and
morbidity of patients admitted to ICUs in different countries, we cannot unpick what variation might simply
be due to the case mix — and what’s the result of variations in the quality of care. Even the limited
comparisons we can make are only with countries that are not very comparable to the U.K. Lombardy &
Wuhan saw their ICUs overwhelmed at the start of the pandemic. Washington State was primarily an
outbreak in a care home, and New York City had a very severe outbreak, and has issues with access to
care that the U.K. does not have. It also has much higher levels of comorbidity.

As more data emerges from the pandemic, researchers interested in this question should prioritise two
things. Firstly, looking at variation within countries (particularly within the NHS) — to see whether factors
such as level of staffing, or number of COVID-19 patients, are related to ICU mortality rate. Secondly, as
more comparable countries such as France and Spain produce more complete data — unpick and
understand, ideally using multivariate analysis, whether true variation between different countries exists.
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