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Scope of this document

This document provides guidance for the European Commission to allocate available
COVID-19-related medical equipment across European Union Member States? to achieve
the best possible public health outcome within the EU/EEA. The general objectives of the
document are:

« to provide guidance to Member States for reporting their national-level needs and
deficits of COVID-19-related medical equipment.

« to provide guidance to the Commission for allocating available COVID-19-related
medical equipment across Member States, according to national-level deficits.

This document is based on current COVID-19 knowledge and best practices. ECDC may
update this document based on the evolving situation and if new relevant information arises.

Target audience

Member States personnel responsible for COVID-19 surveillance and reporting, and the
European Commission.

Background

What are SARS-CoV-2 and COVID-19?

SARS-CoV-2 is the causative agent involved in the current outbreaks of COVID-19. Itis a
virus belonging to the family of Coronaviridae (genus: Betacoronavirus), a large family of
enveloped, positive-sense single-stranded RNA viruses. Coronaviruses are transmitted in
most instances through large respiratory droplets and contact transmission, although other
modes of transmission (e.g. airborne and faeco-oral) have also been proposed.

The average incubation period is estimated at 5 to 6 days, ranging from O to 14 days [1].
There is currently no specific treatment or vaccine against COVID-189.

More disease background information is available online from ECDC [2] and WHO [3], and in
the last ECDC Rapid Risk Assessment [4].

' As well as Union Civil Protection Mechanism (UCPM) Participating States for activities taking place
|2.|nder the framework of the UCPM.
Ibid.



Equipment to be procured

The COVID-19-related medical equipment can be broadly described into three categories of
equipment (covered in this version), plus therapeutics and vaccines (not covered in this
version)®:

1) Personal Protective Equipment (PPE) to protect healthcare workers from contact,
droplet and airborne transmission of SARS-CoV-2 from infected people.

2) Laboratory equipment to test and diagnose suspected COVID-19 cases.

3) Intensive Care Unit (ICU) equipment to treat critical cases of COVID-19.

4) Therapeutics to treat critical cases of COVID-19 (not covered in this version).

5) Vaccines to offer immunisation against COVID-19 (not covered in this version).

The specific items to be procured and distributed are further described by type and subtype.
Table 1 describes these item types grouped by category. The full set of item subtypes are
listed in Appendix 1. This list is not exclusive and additional items can be incorporated,
should the need arise.

Category Type

PPE Respiratory protection

PPE Eye protection

PPE Body protection

PPE Hand protection

Laboratory Sample collection

Laboratory Sample transport

Laboratory Testing kits

Laboratory Reagents for diagnosis
Laboratory Laboratory machinery

Laboratory Other items

ICU Ventilators

ICU Other items

Therapeutics To be determined in later versions
Vaccine To be determined in later versions

Table 1: Non-exclusive list of item types to be procured and distributed across Member States.

® This list is non-exhaustive. For rescEU, see for example the Commission Implementing Decision
(EU) 2020/414 of 19 March 2020 amending Implementing Decision (EU) 2019/570 as regards medical
stockpiling rescEU capacities (notified under document C(2020) 1827). For joint procurement, this
considers medical countermeasures for serious cross-border threats to health (Decision
1082/2013/EU).

“ Note that this assumption would not be appropriate in the absence of transmission-reducing
interventions, but can be justified where interventions have been implemented. A 3-day time period is
used to offset any potential impact of incomplete or ‘noisy’ daily cumulative confirmed case data.
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Guidance to Member States for reporting resource needs and
deficits

The following formulae are recommended for Member States to estimate 7-day national-level
resource needs for PPE sets (nppg), laboratory equipment (n,45), and ICU equipment (r,.y).
The concept is that short-term future needs are estimated using current and recent estimates
of cumulative confirmed cases. Inherent in these formulae is an assumption that there is a
10-day linear relationship between the cumulative number of confirmed cases 3 days ago,
the current number of confirmed cases, and the number of confirmed cases 7 days into the
future. The number of PPE sets required (3 per suspected case requiring testing, 14 per day
per confirmed case that requires hospitalisation excluding cases requiring intensive care, and
15 per day per confirmed case requiring admission to intensive care) are informed by the
lower bound of current ECDC recommendations [5], but are subject to change.

nppg = 3Nr(7 + Ryaay) + 14Ny (7 + Ryaay) + 15N,(7 + Rgay)

Npap = NT(7 o R7day)
Ricy = N[(l + 7T)

Where:

Ny is the 3-day average number of suspected COVID-19 cases that require testing on a daily
basis. The last 3 days of data should be used. Note that this does not necessarily equate to
the actual number of tests administered. In scenarios 1 and 2 (as defined by the ECDC [6]),
testing of all suspected cases and contacts of confirmed cases is recommended. In
scenarios 3 and 4, testing of all suspected cases is recommended.

Ny is the current number of COVID-19 cases that have been hospitalised — or require
hospitalisation — excluding cases requiring intensive care. Note that this does not necessarily
equate to the number of cases actually hospitalised.

N; is the current number of COVID-19 cases that have been admitted - or require admission -
to intensive care. Note that this does not necessarily equate to the number of cases actually
admitted to intensive care.

r is the rate of change in the number of hospitalised cases of COVID-19 over the previous 3
days. r is calculated using the current number of hospitalised COVID-19 cases excluding
cases requiring intensive care, Ny, and the number of hospitalised COVID-19 cases
excluding cases requiring intensive care 3 days ago, N,_,. The formula is as follows:

NH _NH—B

rET SR

R74qy represents the change in additional resources required for one-time consumables
(PPE and laboratory equipment) over the next 7 days dependent on the rate of change, r.
The formula is as follows:

202 & 1)
R7day = TT

Some potential ambiguity may exist in the national-level estimates of N, (daily suspected

cases requiring testing), Ny (current confirmed cases requiring non-ICU hospitalisation) and
3
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Ny (current confirmed cases requiring ICU hospitalisation). These parameters are not
identifiable from routinely collected data. Where a country or sub-national region is beyond
testing or hospital capacity, there may be a large divergence between the number of cases
requiring testing or hospitalisation and those receiving it. Where necessary, ECDC is able to
assess national-level estimates of Ny, Ny, and N, against the output of a mathematical
transmission model (described in detail in Appendix 2), which is calibrated to national
confirmed case and mortality data. Should the need arise, the Commission and ECDC will
request a brief description of the methodology applied by the Member State to ensure
homogeneity and consistency.

The following formulae are recommended for Member States to estimate national-level
resource deficits for PPE sets (dbpj), testing equipment (d4z¢;), and ICU equipment (di.,).
These quantities should be defined for each piece of equipment defined in table 1. For
example, separate quantities should be provided for deficit of hand protection (42814} and
deficit of eye protection (dyp;). Note that in the case of sufficient resources for a particular

item, the deficit for that item is defined to be zero and is never negative.

e i
dppp = max(O, Nppg — aPPE)

. i
diap = max(0, n 4 — dpap)

£ i
dicy = max(0, nyey — Qey)

Where abpg, ahgpor, aley is the number of PPE items, testing items, and ICU items (as

defined in Appendix 1) currently available at the national level plus additional surge capacity
resources that are able to be produced or procured through national supply routes.

Working example

To illustrate this methodology, consider an example in which a country identifies that the
number of hospitalised COVID-19 cases (excluding cases requiring intensive care) is
currently 800, and was 740 cases 3 days ago. That is, Ny, = 800 and Ny_; = 740.

Further, the country estimate that the current number of suspected COVID-19 cases that
require testing today is 100, and the current number of COVID-19 cases that have been
admitted (or require admission) to intensive care is 120. That is, Ny = 100 and N; = 120.

The rate of change for equipment needs, r, and the 7-day coefficient for one-time
consumables, Ry, can then be calculate using the formulae above:

Ny — Ny 3 _ 800 — 740

T=T3N.  ~ 3xso0 _ 0%
7(7+1) 7x8
Rray = ——5—1 = ——x0.025 = 07

The 7-day national-level resource needs for PPE sets (npp;) can then be calculated:

npps = 3N (7 + Rygay) + 14Ny (7 + Ryaay) + 15N;,(7 + Ry gay)
=3x100x (7+0.7)+ 14 %800 x (7 +0.7) + 15 x 120 x (7 + 0.7)
= 2,310 + 86,240 + 13,860
=102,410



Where 2,310 sets of PPE are needed for performing diagnostic tests, 86,240 sets of PPE are
needed for the care of confirmed cases outside of intensive care, and 13,860 sets of PPE are
needed for the care of confirmed cases in intensive care.

The 7-day national-level resource needs for testing equipment (nygsr), and ICU equipment
(n;cy7) can also be calculated:

a8 = Nr(7 + R7aay) = 100 x (7 + 0.7) = 770

ey = Ny(14+7r) =120 x (1 +7 x 0.025) = 141

The country further report that the following availability of items at the national level, including
additional surge capacity resources that are able to be produced or procured through
national supply routes:

Equipment type Item Availability
PPE Respiratory protection 80,000
PPE Hand protection 140,000
PPE Eye protection, body protection Sufficient
Laboratory All items Sufficient
ICU Ventilators 130

The national-level resource deficits for these items can then be calculated using the above
formulae:

dpEs* = max(0, nppy — aPps®) = max(0, 102,410 — 80,000) = 22,410
aband = max(0, nppg — apiid) = max(0, 102,410 — 140,000) = 0
dyggia®r = max(0, nyey — afgy ") = max(0, 141 —130) = 11

Guidance for allocating resources according to national-level
deficits

The ECDC recommends that available items be distributed to Member States reporting
deficits for the particular item in a manner proportional to the national deficit of that item. That
is, the number of an item available to allocate multiplied by the fraction of national deficit and
total deficit of that item. As a formula:

national deficit

i 1 allocation = ilable x
national allocation avaitlable total deficit

To illustrate this methodology, consider an example in which 100 ventilators are available for
distribution across 3 countries with a national deficit of ventilators.

. . . Recommended o o
Country Natlona_l need of Natlonal_ deficit upribser of veniilaicrs Remaining
ventilators of ventilators FE gap
to distribute
Country A 80 40 100 * (40/160) =25 15
Country B 100 40 100 * (40 /160) = 25 15
Country C 200 80 100 * (80/160) = 50 30
Total 380 160 100 60
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Step-by-step illustration

The following flow chart illustrates the various steps of this allocation methodology process.
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