Additional file 4
Resource Model Structure and Assumptions
The AsiaFluCap Simulator

Introduction Resource Model AsiaFluCap Simulator

The resource model of the AsiaFluCap Simulator uses the output of the SEIR model (see Additional
file 1) to estimate the required number of resources needed during a pandemic scenario. In total, the
AsiaFluCap Simulator contains 28 health care resources (categorised as human resources, equipment
and materials). Three of these resources are processed into the SEIR model as dynamic variables,
namely antivirals (&), hospital beds (¢) and mechanical ventilators (w). The required capacities of the
other 25 health care resources are calculated by using either the total number of hospitalised/ventilated
cases during the total pandemic or the peak number of hospitalised/ventilated cases, which are both
estimated by the SEIR model. We distinguished between:

Depleting resources: Depleting resource can only be used once, like PPE, antibiotics and antivirals.

For this type of resources it is essential to have an indication on whether the total available capacity is
sufficient over the entire pandemic. We indicated the number of resource available at time t with

NDepIetingResourceavaiIable(t) (neQative = Shortage: pOSitiVG = SUI'plUS).

Occupied resources: Occupied resources are resources which are occupied for a certain amount of

time, but can be re-used again like human resources, hospital beds, ventilators and other equipment.
For occupied resources the pandemic peak is the most critical point, as the number of
hospitalised/ventilated cases then reaches its maximum. This is indicated with
Noceupiedresourceavailanie(tpeak) : the number of resources available at the pandemic peak (negative value =
shortage; positive = surplus). For these occupied health care resources we assumed that only a certain
proportion of the total number of available resources would be available for pandemic influenza cases,
which is indicated with psrge (value can be changed by users in the interface). The remaining

proportion is required for maintaining essential healthcare services.

As part of the AsiaFluCap project, health system resource data were collected in Cambodia, Lao PDR,
Thailand (along with three other countries/territories: Indonesia, Taiwan, and Viet Nam) between
March and November 2009. Data on total resource availability (Ni) Were collected through
questionnaires administered to hospitals and health offices in all districts of each of the participating

countries. Additional questionnaires were sent to ministries of health to capture central stockpiles.



Below we the described the resource model structure and assumptions. The resource parameter values

can be found in a separate table (see Additional file 5).

1.0 Dynamic resource variables in SEIR model

The parameters ¢, ¢ and w in the SEIR model are conditional on the availability of antivirals, hospital
beds and ventilators respectively during the pandemic (which take value 0 or 1 depending on the
availability). This is defined as follows:

Auvailability of antiviral drugs (¢): O(s) = {1’ N anciviraraaitapre(t) > 0
0, N pnivirataaitante(t) = 0

1’ NTotaIBedsA/aiIable(t) > O

Availability of hospital beds (¢): O(p) = {
' NTotaIBedsA/aiIable(t) =0

t) >0 5N (t)>0

(t) = 0 (L) NTotaIBedsa/aiIable(t) = 0

TotalBedsavailable

VentilatorsAvailable

I,N,. . )
Availability of medical ventilators (0):  O(w) = { 0 ventilatosAvailable

With the total number of hospital beds available at time t is defined as:
N-rotaigedsavaitable (1) = (Psurge * Naeastotar) — (In(t)+1n2 (1) — (V() + V(1))

And the total number of ventilators (adult and paediatric) at time t defined as:
Nventitatorsavailable(t) = (Psurge™ Nventitatorstotar) — (V(t) + V2(t))

Note that cases can only be ventilated is there are both ventilators and hospital beds available (e.g. the

use of mechanical ventilators depends on the availability of hospital beds).

1.2 Limited and unlimited hospital beds/ventilators

Due to the dynamic variables hospital beds (¢) and ventilators (w) in the SEIR model, running
simulations with limited hospital beds/ventilators will lead to less critical influenza cases being
hospitalised/ventilated (and more outpatients) than actually is needed. Therefore, for estimating the
needed quantities for all other resources in the AsiaFluCap Simulator and to prevent having to run the
AFC simulator twice, we pre-ran simulations for all three scenarios and all possible Basic
Reproduction Numbers (1.2-2.5) with the AsiaFluCap Simulator with unlimited resources. The
resulting proportions hospitalised and ventilated of these simulations can be found the ‘Proportions’

sheet of the AsiaFluCap Simulator.

The proportions (Ihmaxprop, Ihamaxprop, €C.) are used to estimate the needed number of human resources
and equipment (occupied resources) during the pandemic peak. In the ‘Resource Output 2’ sheet of the

simulator we provided the estimations made using these proportions. We also provided the estimated



number of human resources and equipment when actual available quantities of hospital beds and

ventilators are used in the SEIR model (calculations made with lymax, Ihamax, €tC).

Note that Ihvaxprop = Inmax I there are sufficient resources available in the target region.

2.0 Depleting resources

Depleting materials are materials that can only be used once, like antibiotics and antivirals. The
needed numbers of materials are calculated over the total pandemic, using the total number of days
cases are hospitalised (hospital case — days). Using days instead of number of cases is more properly
for calculating resource needs, as the use of antiviral treatment for critical cases reduces the duration
of hospital stay. In case you would calculate the needed number of resources with the total number of
hospitalised cases you would overestimate the needed number resources as some cases are less long

hospitalised (and therefore use less resources).

We used depletion rates (P) to indicate the use of resources per influenza case per day. We assumed
that ventilated cases uses a number of times more resources per day than normal hospitalised cases,
which is indicated with a factor, Fyengiatedresource (if F is 1 then ventilated cases require the same amount

of resources per day as normal hospitalised cases).

2.1 Use of threshold for depleting resources

We assumed that during the pandemic outbreak, hospitals adjust their policy regarding resource use,
either by using less or more resources per case per day. To account for possible changes in resource
use during the pandemic, the AsiaFluCap Simulator contains a ‘threshold’ (Puresnoid) Which fictitiously
divides the total pandemic period into a low and high pandemic activity period. This threshold is
determined by the proportion of total hospital beds (available for pandemic influenza cases) that are
occupied by cases at certain (unknown) point during the pandemic. By setting a threshold value in the
AsiaFluCap Simulator, which can be chosen by users in interface, it can be indicate how many

hospital beds have to be occupied by cases before the high pandemic activity period starts.

The simulator contains different depletion rates for the low pandemic activity period ((PresourceLow )
and the high pandemic activity period (PresourceHicH ), t0 account for changes in resource use during the
pandemic. For our baseline scenarios, we did not assume different depletion rates for the low and high

pandemic activity.

The implementation of this threshold in the simulator can be defined as:



o Estimated number of hospital case — days corresponding to non-ventilated hospitalised cases

below threshold at time t:

N (t) = L () +112 (1), Ngegsavaitavte (V) > Pinreshota™ ( Psurge N pegstotar)
NormalhospaysBelow -
0’ NBedsAvaiIabIe(t) < pthreshold*( psurge* NbedsTotaI)
o Estimated number of hospital case — days corresponding to non-ventilated hospitalised cases

above threshold at time t:

I h (t) + h2 (t)' N BedsAvailable (t) < pthreshold * ( psurge* NbedsTotaI)

* *
O’ NBedsAvaiIabIe(t) > pthreshold (psurge NbedsTotaI)

N Normalhos@aysAbove(t) = {

o Estimated number of hospital case — days corresponding to ventilated hospitalised cases below
threshold at time t:

(t) +V2 (t)! N BedsAvailable (t) > pthreshold *( psurge* N bedsTotaI)

* *
01 NBedsAvaiIabIe (t) < pthreshold (psurge NbedsTotaI)

V
I\IVenti IatedDaysBeIow(t) =

o Estimated number of hospital case — days corresponding to ventilated hospitalised cases above
threshold at time t:

(t) +V2 (t)’ N BedsAvailable (t) < pth reshold * ( psu rge* N bedsTotaI)

* *
O’ NBedsAvaiIabIe (t) > pthreshold (psurge NbedsTotaI)

\%
N VentilatedDaysAbove (t) =

2.2 Estimation of specific materials

Below we defined how we estimated the number of materials available at time t in the AsiaFluCap
model, taking into account the different depletion rates for the low (Presourcerion) and high
(Presourcericn) pandemic activity periods and for the non-ventilated/normal hospitalised cases (normainosp)

and ventilated cases (ventilated)-

2.2.1 Masks N-95/N-99 (PPE)

The estimated number of masks N-95/N-99 available at time t:

t
— *
NMaskNQSAvaiIabIe(t) - NMaskN95T0taI - Z (NNormthospDaysBelow(t) I)ma\sanSLOW)
t=0
*
+(NNormthospDaysAbove(t) I)maskn95HIGH)
* *
+ (NVentiIatedDaysBelow(t) (Fventilatedmaskgs I)maskn95LOW))

+ (NVentiIatedDaysAbove(t) * (FventilatedmastS* I’maskn95HIGH))



2.2.2 Surgical masks (PPE)
The estimated number of surgical masks available at time t:

t

— E *
NSurgicalmaskAvaiIabIe(t) - NSurgicaImaskTotaI - (NNormthospDaysBelow(t) I)SurgicalmaskLOW)
t=0
*
+ (NNormthospDaysAbove(t) I)SurgicalmaskHlGH)
* *
+ (NVentiIatedDaysBeIow(t) (Fventilatedsurgmask I;'SurgicalmaskLOW)

* *
+ (NVenti latedDaysAbove (t) Fventi latedsurgmask b SurgicalmaskHIG H))

2.2.3 Face shields (PPE)
The estimated number of face shields available at time t:

t
— *
NFaceshieIdAvaiIable(t) - NFaceshieIdTotaI - Z (NNormthospDaysBelow(t) I)FalceshieldLOW)
t=0
*
+ (NNormthospDaysAbove(t) I’Fau:eshieldHlGH)
* *
+ (NVentiIatedDaysBeIow(t) (Fventilatedfaceshield I)FaceshieIdLOW))

* *
+ (NVentiIatedDaysAbove(t) (Fventilatedfaceshield I’Fau:eshieldHlGH))

2.2.4 Gloves, pairs (PPE)
The estimated number of gloves (pairs) available at time t:

t

NGIovespairAvaiIabIe(t) = NGIovespairTotaI - Z (NNormthospDaysBelow(t) * I:'GlovespairLOW)
t=0
+ (NNormthospDaysAbove(t) * I:'GlovespairHlGH)
+ (NVentiIatedDaysBelow(t) * (Fventilatedgloves * I)GlovespairLOW))

+ (NVentiIatedDaysAbove(t) * (Fventilatedgloves * I)GlovespairHIGH))

2.2.5 Coverall Gowns (PPE)

The estimated number of gowns available at time t:

t
NGownsAvaiIabIe(t) = NGownsTotaI - Z (NNormthospDaysBeIow(t) * I’GownsLOW)
t=0
+ (NNormthospDaysAbove(t) * I’GownsHIGH)
+ (NVentiIatedDaysBelow(t) * (Fventilatedgowns * I)GownsLOW))

+ (NVentiIatedDaysAbove(t) * (Fventilatedgowns * I;'GownsHIGH))



2.2.6 Amoxicillin, grams (antibiotic)

We assumed that only certain proportions of non-ventilated/normal hospitalised cases
(Pnonventilatedamoxicillin) @nd ventilated cases (Pventitatedamoxicitiin) Fequire amoxicillin during their hospital
stay. The estimated amoxicillin (in grams) available at time t can be defined as:

t
— * *
NAmoxiciIIinAvaiIabIe(t) - NAmoxicillinTotaI - pNonventiIatedAmoxiciIIin Z ((NNormthospDaysBeIow(t) l’AmoxicillinLOW)
t=0
*
+(NNormthospDaysAbove(t) I)AmoxicillinHIGH))

t
PventilatedAmoxicillin * Z ((NVentiIatedDaysBeIow(t) * (FventilatedAmoxiciIIin *
t=0
I’AmoxicillinLOW)) + (NVentiIatedDaysAbove(t) *

*
(FventilatedAmoxiciIIin I’AmoxicillinHIGH))

2.2.7 Cotrimoxazole, grams (antibiotic)
We assumed that only certain proportions of non-ventilated/normal hospitalised cases
(pNonventiIatedCotrimoxazoIe) and Ventilated cases (pVentiIatedCotrimoxazoIe) feqUife Cotrimoxazole during their

hospital stay. The estimated cotrimoxazole (in grams) available at time t can be defined as:

NCotrimoxazoleAvaiIabIe(t) = NCotrimoxazoIeTotaI -

t
* E *
pNonventiIatedCotrimoxazoIe ((NNormthospDaysBelow(t) I)CotrimoxazoIeLOW)

t=0
+ (NNormthospDaysAbove(t) * I’CotrimoxazoleHIGH))

t
* E * *
pVentiIatedCotrimoxazole ((NVentiIatedDaysBeIow(t) (FventiIatedCotrimoxazoIe
t=0
*
I’CotrimoxazoIeLOW)) + (NVentiIatedDaysAbove(t)

*
(FventiIatedCotrimoxazoIe I’CotrimoxazoleHIGH))



2.2.8 1V Fluids: 0.9% Normal Saline Solution (liters)

We assumed that only certain proportions of non-ventilated/normal hospitalised cases
(Pnonventilatediveiuias) @nd ventilated cases (Pventitatediviuias) require 1V fluids during their hospital stay. The
estimated IV fluids (in liters) available at time t can be defined as:

t
— * *
NIVquidsAvaiIabIe(t) - NIVquidsTotaI - pNonventiIatedIVquids Z ((NNormalhospDaysBeIow(t) I’IVﬂuidsLOW)
t=0
*
+(NNormthospDaysAbove(t) I’IVquidsHIGH))

t
Pventilatediviuids * Z ( (NVentiIatedDaysBelow(t) *(FventilatedIVﬂuids *
t=0
I’IVﬂuidsLOW)) + (NVentiIatedDaysAbove(t) *

(Fuentitatedivituids * Prvituidsicn)) )

2.2.9 Antiviral courses (oseltamivir)

In the simulator is assumed all hospitalised (including ventilated) cases receive antivirals, in case of
sufficient availability. For our baseline scenarios we assumed that also all critical outpatients (pca)
receive antivirals (in case available). The AsiaFluCap Simulator allows for running scenarios where
also a proportion of mild cases (pma) receive antivirals. The estimated number of antiviral courses
available at time t can be defined as:

t

NAntiviraIsAvaiIabIe(t) = NAntiviraIsTotaI Z - ((Ima(t) + Ica(t) + |h(t)+|h2(t)+V(t)+V2(t)) * I)antivirals)
t=0

2.2.10 Vaccination (doses)

We assumed no vaccination strategies in our baseline scenarios.

However, the AsiaFluCap Simulator contains the option to include vaccination in simulations. In the
interface of the tool users can indicate which proportion of the total population (pys) they want to

vaccinate effectively (which depends on vaccine efficacy v). This can be defined as:
NTargetVacEffective = Pac * (1/ V) * S(to)
and number of individuals vaccinated at time t as:

t
Nvaccinated(t) Z O(y) =p*t (see Additional file 1 for SEIR model)
t=0



The number of vaccines available at time t can be defined as:

t
NVaccinesAvaiIabIe(t) = (NVaccinesTotaI / Nvaccinperperson) - Z ®('//)P * t
t=0

nd
Wlth @(W) — 1' NVaccinesA\raiIabIe(t) > O(a—) NVaccinated (t) < NT arg etVacEffective
0’ NVaccinesAvaiIable(t) = O<T) NVaccinated (t) 2 NT arg etVacEffective

3.0 Occupied Resources

Occupied resources are health care resources that are occupied by cases, but become available again
after a certain period, like human resources and equipment (hospital beds, ventilators, etc.). The
pandemic peak (tye.x) is the most critical point during the pandemic, as the number of cases requiring

hospitalisation/ventilation then reaches its maximum (defined as lhmax, Ih2max, Vimax @Nd Vamax)-

For human resources, we assumed that healthcare workforce was divided into two day shifts (defined
in hours: Hoursaayshittrotar) @Nd one night shift (Hnoursnignishirr).  With ratios (R) we indicated the number of
cases one healthcare worker can treat or manage. Regarding the availability of healthcare workers, we
assumed an average number of work hours per day seen over one week, which was calculated as work
hours per day divided by number of working days per week (Hayerageworkhoursperday). VW€ assumed that a
certain proportion of health workers would not be available during the pandemic peak period due to

absenteeism (pAbsenteeismPeak)-

Note that for the calculations below we used both I;,ax (estimates from simulations using actual
available resources) and lnmaxprop (With proportions from simulations with sufficient resources), see also
1.2.



3.1 Medical doctors / physicians
The estimated number of medical doctors/physicians available at the pandemic peak (tpeax):

NMDphysiciansAvaiIable(tpeak) = ((psurge * NMDphysiciansTotaI) * (1 - pAbsenteeismPeak)) -

( (Ihmax + |h2max) * ((HhoursdayshiftsTotal / 24h) *

RDayNonVentMDphysicians) + ((Hhoursnightshift/ 24h) *

RNightNonVentMDphysicians))

+

(Vmax + V2max) * ((HhoursdayshiftsTotal / 24h) *

*
RDayVentMDphysicians) + (Hhoursnightshift/ 24h)
RNightVentMDphysicians)

* (24/ Haverageworkhoursperday) )

3.2 General Practitioners / Primary Care Physicians

We assumed that a certain proportion of all critical outpatients and mild cases required a GP / Primary
Care Physician (Peasesvisitingap). T he estimated numbers available at the pandemic peak (tpeax) Was
calculated using the duration of a consultation (in hours: Hpoyrsepneededpercase), @nd can further be defined
as:

NGPsAvaiIabIe(tpeak) = ((psurge * NGPsTotaI) * (1 - pAbsenteeismPeak)) - ( ((ImaMax + ImaMax + IcaMax + IcaMax)
* pcasesvisitingGP * HhoursGPneededpercase )

/ Haverageworkhoursperday )

3.3 Internal medicine specialist / infectious disease specialists
The estimated number of internal medicine specialist / infectious disease specialists available at the

pandemic peak (tyea) can be defined as:

NInternalMSAvaiIabIe(tpeak) = ((psurge * NInternaIMSTotaI) * (1 - pAbsenteeismPeak)) -

( (Ihmax + Ih2max) * ((HhoursdayshiftsTotal / 24h)
* RDayNonVentInternaIMS) + ((Hhoursnightshiﬂ/ 24h)

*
RNightNonVentlnternaI MS))

+
(Vmax + V2max) * ((HhoursdayshiftsTotal / 24h)
* RDa\yVentInternaIMS) + (Hhoursnightshiﬂ/ 24h)
* RNightVentInternaIMS)

* (24/ Haverageworkhoursperday) )



3.4 Other doctors (e.g. surgeons, pediatricians, obstetricians, etc.)

The estimated number of other doctors available at the pandemic peak (tpca) can be defined as:

NOtherDoctorsAvaiIabIe(tpeak) = ((psurge * NOtherDoctorsTotaI) * (1 - pAbsenteeismPeak)) -

( (Ihmax + |h2max)

* *
((HhoursdayshiftsTotal / 24h) RDayNonVentOtherDoctors)

+ ((Hhoursnightshift/ 24h) * RNightNonVentOtherDoctors))

+
(Vmax + V2max)
* ((HhoursdayshiftsTotal / 24h) * RDayVentOtherDoctors)
+ (Hhoursnightshift/ 24h) * FeNightVemOtherDoctors)

* (24 / Haverageworkhoursperday) )

3.5 Nurses

The estimated number of nurses available at the pandemic peak (tea) can be defined as:

NNursesAvaiIabIe(tpeak) = ((psurge * NNursesTotaI) * (1 - pAbsenteeismPeak)) -

( (Ihmax + Ih2max) * ((HhoursdayshiftsTotal / 24h)
* F\)DayNonVentNurses) + ((Hhoursnightshiﬁ/ 24h)

*
F\)NightNonVentNurses))

+

(Vmax + V2max) * ((HhoursdayshiftsTotal / 24h)

* RDayVentNurses) + (Hhoursnightshift/ 24h)

*
RNightVentNurses)

* (24/ Haverageworkhoursperday) )

3.6 Pharmacists

We estimated the needed number of pharmacist by using the proportions (vaxerop) O Cases receiving
antivirals and time needed for a pharmacist to prepare an antiviral course (Hpnarmacistpercase). DUue to the
structure of the SEIR model, it is not possible to estimate the number of cases receiving antivirals
when running simulations with actual available resources (as all hospitalised / ventilated cases are
assumed in the model to receive antivirals, when available). The estimated number of pharmacists

available at the pandemic peak (tpea) can be defined as:

10



NpharmacistAvaiIable(tpeak) = ((psurge * NpharmacistTotaI) * (1 - pAbsenteeismPeak)) -

( ((ImaMaxProp(t) + IcaMaxProp(t) + IhMaxProp(t) +

IhZMaxProp(t) + VMaxProp (t) + VZMaxProp (t))

*
H pharmacistpercase)

/ Haverageworkhoursperday )

3.7 Laboratory technicians

We assumed that laboratory technicians only worked during day shifts. Regarding the availability of
laboratory technicians we assumed a standard average number of work hours per day seen over one
week, namely 7.1 hours (e.g. 5/7 work days; 10h work per day). And during this standard work day,
we assumed that laboratory technicians can test a certain number of cases (indicated with
RUaboratoryTcases)- IN the simulator the Hayerageworknoursperday €N be changed (e.g. to investigate the effect in
case laboratory technicians work longer). Only hospitalised and ventilated cases were assumed to be
laboratory tested for influenza typing during the pandemic peak. The estimated number of laboratory

technicians available at the pandemic peak (tyea) can be defined as:

NLaboratoryTAvaiIable(tpeak) = ((psurge * NLaboratoryTTotaI) * (1 - pAbsenteeismPeak)) -
( (Ihmax + Ih2max + Vmax + V2max)

*
R LaboratoryTCases

* (7-1h / Haverageworkhoursperday) )

3.8 Public health personnel

We assumed that public health workers only worked during day shifts. Regarding the availability of
public health workers we assumed a standard average number of work hours per day seen over one
week, namely 7.1 hours (e.g. 5/7 work days; 10h work per day). We calculated the needed humber of
public health workers based on the number of cases during the pandemic peak. During a standard
work day, we assumed that public health workers can manage a certain number of influenza cases
(indicated with RpyplicHeathpcases)- The estimated number of public health workers available at the

pandemic peak (tpax) can be defined as:

NPublicHeaIthPAvaiIabIe(tpeak) = ((psurge * NPuincHeaIthPTotaI) * (1 - pAbsenteeismPeak)) -
( ((Ima + Im2 + Ica + IcZ + Ihmax + Ih2ma>( + Vmax + V2max)

*
RPublicHeaIthPCases)

* (71h / Haverageworkhoursperday) )
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3.9 Volunteers /community health workers

We assumed that volunteers / community health workers only worked during day shifts. Regarding the
availability of volunteers /community health workers we assumed a standard average number of work
hours per day seen over one week, namely 7.1 hours (e.g. 5/7 work days; 10h work per day). We
calculated the needed numbers based on the number of cases during the pandemic peak. During a
standard work day, we assumed that volunteers / community health workers can manage a certain
number of influenza cases (indicated with Ryounteerscases). The estimated number of volunteers /

community health workers available at the pandemic peak (tpca) can be defined as:

NVqunteersAvaiIable(tpeak) = ((psurge * NVqunteersTotaI) * (1 - pAbsenteeismPeak)) -

( (Ima + Im2 + Ica + ICZ Ihma\x + Ithax + Vmax + V2max)
*
RVqunteersCases

* (71h / Haverageworkhoursperday) )

3.10 Administrative staff hospital

We assumed that administrative staff only worked during day shifts. Regarding the availability of
administrative staff we assumed a standard average number of work hours per day seen over one
week, namely 7.1 hours (e.g. 5/7 work days; 10h work per day). During a standard work day, we
assumed that for a certain number of cases one administrative worker is needed (Ragminstaffcases)- 1 Ne

estimated number of administrative staff available at the pandemic peak (tpca) can be defined as:

NAdminStaffAvaiIable(tpeak) = ((psurge * NAdminStaﬂTotal) * (1 - pAbsenteeismPeak)) -
( (Ihmax + Ih2ma>< + Vmax + V2max)

*
RAdmi nStaffCases

* (7-1h / Haverageworkhoursperday) )

3.11 Standard hospital beds

We calculated the needed number of standard hospital beds (for non-ventilated) using the proportions
(vaxprop). We assumed that standard hospital beds can replace ICU beds in case there is a shortage of
ICU beds. The estimated number of standard hospital beds available at the pandemic peak (tpeax) can

be defined as:

NStandardBedsAvailable (t) = (psurge * NstandardBedsTotal) - (IhMaxProp(t) - IhZMaxProp (t)
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3.12 ICU beds (without mechanical ventilator)

We assumed that ICU was needed for ventilated cases. For the simulator, we assumed that ICU beds
are not standard equipped with a mechanical ventilator. For all our scenarios we assumed that ICU
beds could be supplemented with standard hospital beds. The estimated number of ICU beds available
at the pandemic peak (tyea) can be defined as:

NICUBedsAvaiIabIe (t) = (psurge * NICUBedsTotaI) - VMaxProp(t) - V2MaxProp(t)

3.13 Ambulances
We assumed that a proportion of all hospitalised cases require an ambulance for transport to the
hospital or between hospitals (Peasesambutances)- Ve took into account the duration of transport of one
influenza case (Hambutancecase), and assumed that an ambulance would 24 hours per day available. The
estimated number of ambulances available at the pandemic peak (tea) can be defined as:
Nambutancesavaitabte (tpeak) = ((Psurge * NambulancesTotal) —

( ((Thmax *+ Thamax + Vimax + Vamax)

* HAmbuIanceCase

* pcasesambulances)

/ 24h)

3.14 Other transport vehicles
We assumed that a proportion of all hospitalised cases require other vehicles (than ambulances) for
transport to the hospital or between hospitals (Pcasesothertransport)- VW to0K into account the duration of
transport of one influenza case (Hothertransportcase), and assumed that these vehicles would 24 hours per
day available. The estimated number of other transport vehicles available at the pandemic peak (tpeax)
can be defined as:
Nothertransportavaitabte (tpeak) = ((Psurge * Notnertransportrotat) —

(" ((Thmax * Thamax + Vimax + Vamax)

* HOthertransportCase

*
pcasesOthertransport)

/ 24h)

3.15 X-ray/radiographic machines
We assumed that only a proportion of all ventilated cases require an X-ray (Pxraycase). WWe took into
account the duration of one x-ray / scan session (Hxyaycase)- The estimated number of x-ray /

radiographic machines available at the pandemic peak (tyca) can be defined as:

NXraysAvaiIabIe(tpeak) = ((psurge * NXraysTotaI) - ( (Vmax + V2max) * HXrayCase * pXrayCase) / 24h )
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