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METHODS AND SYSTEMS OF
PRIORITIZING TREATMENTS,
VACCINATION, TESTING ANIVOR
ACTIVITIES WILE PROTECTING TIE
PRIVACY OF INDIVIDUALS

RIILATEDY APPLICATIONS

This application claims the benelit ol priorvity of lsracl
Patent Application No. 277083 filed on Sep. 1, 2020, Israel
Patent Application No. 276665 filed on Aug. 11, 2020, and
Isracl Palent Application No. 276648 (iled on Aug. 11, 2020,
The contents ol the above applications are all incorporated
by reference as if fully set forth herein in their entirety.

This application is also related to United Arab Emirates
Patent Application No. P6001304/2020 filed on Sep. 17,
2020. the conlents o which are incorporated herein by
reflerence in their entirely.

FIELD AND BACKGROUND OF THE
INVINTION

The present invention, in some embodiments thereof,
relates to  wethods and svstems of prioritizing
vaccinationsiireatmentsitesting and, more particularly, but
not exclusively. 0 method and systems ol priorilizing
vaceinalionsirealmentsilesting in a pandemic  siluation.
whereby vaccines are at short supply and while protecting
the privacy of the individvals in the population.

Coronavirus discase 2019 (COVII-19) is an inlectious 3

disease caused by severe acule respiratory syndrome coro-
navirus 2 (SARS-CoV-2). It was [irst 1dentified in 1 ecember
2019 in Wuhan, Hubei, China, and has resulted in an
ongoing pandemic. The first confirmed case has been traced

back o 17 Nov. 2019 in Tubei. As of 6 August 2020. more 3

than 18.7 million cases have been reporled across 188
counlrics and lerritorics, resulting in more than 706.000
deaths. More than 11.3 million people have recovered. The
virus is primarily spread berween people during close con-
lact, most ofien via small droplets produced by coughing.
sneeving. and talking. The droplets usually Fall o the ground
or onto surfaces rather than travelling through air over long
distances. However, the transmission may also ocecur
through smaller droplets that are able 10 stay suspended in
the air for longer periods of time in enclosed spaces. as
typical [or airborne discases. Less commonly. people may
become infected by touching a comtaminated surface and
then touching their face. It is most contagions during the first
three days alier the onsel of symploms, although spread is

possible belore symploms appear, aller they disappear and =

[rom people who show very mild or do notl show symploms
at all.

In addition, about 5% of COVID-19 patients experience
complications including seplic shock. acule respiralory dis-

tress syndrome (ARDS), acule cardiac or kidney imjury. and s

disseminated intravascular coagulation (DIC). These com-
plications are thought to be manifestations of the cvtolkine
storm triggered by the host immune response of the virus, In
critically ill patients, ARDS was the most common compli-
cation in 67% ol the patients with a 28-day mortality ol
61.5%. DIC has been widely reported in COVID-19. Pul-
monary embolism (PE) in COVID-19 patients has been
reporied in a lew studics. A recent study pointed Lo a higher
incidence ol Pl with 23%, in severe COVID-19 patients. The
relationship between virally triggered inllammalion. venous
thromboembolism, and ARDS in COVID-19 is still under
vestigation. Given that patients with severe COVID-19
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offen present with shortness of breath and pulmonary infil-
trates, the diagnosis of PI may be overlooked in the conlext
ol an ARDS diagnosis.

Arescarch arlicle by Straclemans ol al. called “Prioriti-
zalfon strategies for pandemic influenza vaccine in 27
couniries of the Ewropean Union and the Global Hedlih
Security Action Group: a review” discussed vaccine priori-
lizalion stralegies during pandemic limes. bul ils conclu-
sions are limited to the eritical groups, [or example, health
care providers (e.g., doctors, nurses, laboratories, hospitals,
efc.), essential service providers (e.n., police, fire fighters,
public sector personnel, governmental personnel, ele.) and
high risk individuals (c.g.. people with high risk of compli-
cations, pregnant women, children, ete.). These obvious
groups vstally amount to less than 2-10% of the total
population, which still leaves the government with the
question ol whal is the best order 1o vaceinale the rest ol the
population. namely prioriliving vaccinations.

SUMMARY OF THE INVENTION

Following is a non-exclusive list including  some
examples of embodiments of the invention. The invention
also includes embodiments, which include tewer than all the
features in an example, and embodiments using teatures
from multiple examples, alse iF nol expressly listed below.

Ixample 1. An anonymived method of trealing subjects
against an infectious disease cansed by a pathogen, com-
prising:

a. providing an clectronic device with proximily tracking
circuilry [or cach ol said subjects:

b. generating an 113 for cach said clectronic device:

¢. at a proximity event, when a particular said electronic
device of a particular said subject is in proximity of one or
more other ol said clectronic devices, one or both of
transmilting said I13 or an indication thereo!l 1o said one or
more olher devices and receiving an 11 or indication thereol
from said one or more other devices, by said particular
electronic device;

d. generating. by said particular clectronic device a score
reflecting a propensity for proximily, according (o a pluralily
of received IDs;

e. generating for said particular electronic device a pri-
oritization of treatment based on said score;

[ treating said particular subject according 1o said priori-
tivation.

Example 2. The method according to example 1, wherein
said generating an 1D comprises generating an 1D having
fower than 100,000 polential values.

Iixample 3. The method according lo example 2, wherein
said generating an 113 comprises generating a unique 113 and
also generating said ID as a portion of said nnique ID.

Example 4. The method according to example 1, further
comprising changing said 13 periodically.

Iixample 5. The method according Lo example 1, further
comprising generating a second 1D and transmitting said
second 1D or indication thereof together with said ID.

Example 6. The method according to example 5, wherein
said transmitting a sceond 113 i carried out only al a lraclion
ol said proximity cvents.

Example 7. The method according to example 6, wherein
said transmitting comprises transmitting also second IDs
previously received rom others ol said electronic devices.

Ixample 8. The method according o example 6, com-
prising generating an indication ol closeness ol 4 population
met by said electronic device based on said received second
1Ds.
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Example 9. The method according to example 1, wherein
said score depends on an estimation ol propensity of prox-
imily ol said one or more other devices.

I'xample 10. The method according o example 1.
wherein said generating said score comprises counting the
number of received IDs.

I'xample 11. The method according o example 10,
wherein said countling comprises counting unigque 11s.

Example 12. The method according to example 10,
wherein said counting comprises counting IDs with a
weighted parameter, said weighted parameter is generated
by analyring said exchanged second 11s.

I'xample 13. The method according o example 1.
wherein said generating for said particular device comprises
transmitting said score to a server and generating said
prioritization on said server.

I'xample 14, "The method according o example 13,
wherein gencraling said prioritization comprises comparing
scores by different ones of said electronic devices.

Example 15, The method according to example 1,
wherein said generating lor said particular device comprises
generaling said prioritization on said particular clectronic
device.

Example 16, The method according to example 15,
wherein said generation comprises receiving forin a server a
list or a [unction indicalion priorilivation according lo score.

I'xample 17, The method according o example 1. com-
prising displaving treatment instruetions on said particular
electronic device based on said generated prioritization.

I'xample 18, The method ol example 1, wherein said 3

pathogen comprises a corona virus and wherein said treat-
menl comprises a vaccinalion and wherein said prioritization
is used to select subjects at greater risk of transmitting the
pathogen during a pandemic to be vaccinated sooner than
subjects less likely Lo transmil the pathogen.

Ixample 19. A system [or anonymously sclecting subjects
lor treatment against an inlectious discase caused by a
pathogen, comprising:

a. a plurality of electronic devices configured 1o be carried
around by said subjects and conligured with instructions lo:

i. generale an [ comprising lor cach said clectronic

device;

ii. when in proximity of another such electronic device,

one or both of transmit said ID or an indication thereof
o said another clectromic device and receive an 11 or
indication thereol from said another electronic device:

iii. generating, a score based on a plirality of such

received IDs;

iv. receiving information from a server:

v. displaying relevant treatment instructions (o said sub- =

jeets based on said received inlormation:
b. at least one server comprising a memory and a plurality
of modules; said memoryv-comprising instructions for
vi. sending o said plurality of clectronic devices infor-

mation usable by a circuitry in said plurality ol clec- s

tronic devices to display said relevant treatment
instructions,
wherein said at least one server or said electronic devices
comprise instructions o generale a prediction of likelithood
ol a subjeet transmitling said pathogen, based on a score ol
the subyject.

Example 20. The svstem according to example 19,
wherein said inlormation comprises one or more ol subjoct
speeilic inlormation.

I'xample 21, The system according (o cxample 19
wherein said information comprises general formation
usable by a plirality of subjects and devices thereof.
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Example 22, The svstem according 1o example 19,
wherein said server is conligured with instructions 1o recelve
anonymous scores [or a plurality of said electronic devices
and use said received scores o generale said general inlor-
mation, said electronic devices configured 10 use said gen-
eral information to determine a relative treatment priority for
their respective subjects.

Ixample 23, The system according o cxample 19,
wherein said electronic devices comprises a proxXimnity-
detecting module vsing one or more of!

a. physical proximity data received by means of electronic
positioning data ol said subject,

b. a distance indicating sensor which indicales physical
proximity of the location of a device i relation to the
location of said another device; and

¢. historical location data.

Ixample 24. The system according o cxample 19,
whoerein said al least one server or said electronic devices
comprise instructions to deterimine a treatment prioritization
based on said likelihood.

Ixample 25, The system according o cxample 23,
wherein said delermine a (realment prioritivation Turther
comprises ohe or more of
a. generating, a score component based on a nature of a
location where said physical proximiry data is related;

b. generaling a score compeonenl comprising health data of
the subject ol one or both clectronic devices:

¢. generating a score colnponent comprising a profession of
the subject of one or both electronic devices;

d. generaling a score component rellecting relative health
risk 1o said subject il said subject contracts said pathogen;
and

e, generating a score component reflecting, damage 1o soci-
ety if said subject contracts said pathogen.

Ixample 26. The system according o cxample 23,
wherein when said physical proximily data is relaled o a
location that is either indoors or In a closed space. then said
predicted likelihood of said subject of transmitting said
pathogen increases by a factor of between about 10 tines to
about 100 times.

Iixample 27. The system according to cxample 19, further
comprising a vaccination server, which allocates vaccina-
tions for a corona virus according to, said displaved treat-
ment information,

Ixample 28. The system according o cxample 27,
wherein said server comprises a simulation module conlig-
vred 10 perform one or both of:

{a) predict the effect of vaccination on disease spread;
{by predict the elfeet of an 1) transmission probability on
dislinguishing between subjects who contact mainly sub-

jeels in a same subpopulation.

Example 29, The svstem of example 19, wherein said
electronic devices are configured to transmit a second D
and previously received socond 113s. al a probability ol less
than 10", and using said received sccond 1138 o generale
said score.

Example 30. The svstem of example 19, wherein said
transmitted ID is a non-unique ID having fewer possible
valucs than 10% ol the number ol said devices.

According 10 an aspect of some embodiments of the
present invention there is provided a method of selecting
subjects for being vaccinated/treated against an intectious
discase caused by a pathogen. using personal physical
proximily inlormation of a subjecl. comprising:

4. generating, by circuilry, a predicled likelihood ol said
subject of transmitting, said pathogen based on said physical
proximity information, tor a plurality of subjects;
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b. selecting subjects of said plurality of subjects tor
vaceinaling/irealing based on a prediction thal said vacci-
naling/treating said subjects will reduce a likelihood ol
spreading o said discase in sald plurality ol subjocts.
wherein said selecting is based on said generated predicted
likelihood.

According 1o some embodiments ol the imvention, sald
pathogen is sclected [rom the group consisting ol a virus. a
bacterium, a tungus and a protozoan.

According to some embodiments of the invention, said
disease is endemic or pandemic.

According 1o some embodiments ol the imvention, sald
predicted likelihood of said subject of transmitling sald
pathogen comprises one or more score components vsed for
generating a score.

According 1o some embodiments ol the imvention, sald
score relates 10 a predicted likelihood of a group ol subjects
transmitling said pathogen based on said physical proximily
information, and said physical proximity information is a
first score component vsed for sald generating said score.

According 1o some embodiments ol the imvention, sald
generaling said score [urther comprises 4 score component
based on a nature of a location where said physical prox-
ity intormation is related.

According to some embodiments of the invention, said
nature of the location is one or more of an open space, 4
closed space. indoor, ouldeor, ventilaled indoor space, non-
ventilated indoor space and any combination thereof.

According 1o some embodiments of the invention, when

sald physical proximily inlormation is related o a location 2

that is cither indoors or in a closed space, then said predicted
likelithood ol said subject ol transmilling said pathogen
increases by a factor of between about 10 times to about 100
times.

According 1o some embodiments ol the mvention, sald 3

physical proximily information is physical proximily dala
received by means ol clectronic posilioning dala ol sald
subject.

According to some embodiments of the invention, said
physical proximily inlormation is physical proximily data ol
the location of said subject in relation to the location ol other
subjects.

According to some embodiments of the invention, said
physical proximity data comprises one or more of physical
proximily distance data. duration of physical proximily dala
and/or ambicnee of physical proximily data.

According to some embodiments of the invention, said
electronic positioning data is one or more of electronic
geographical positioning data ol said subject. clectronic

proximily positioning dala ol said subjeel relative Lo other =

subjects.

According to some embodiments of the invention, said
method forther comprises generating a predicted likelihood
ol sald subject contracting said pathogen based on sald
physical proximily dala.

According to some embodiments of the invention, said
generating a score further comprises a second score com-
ponent based on said predicted likelihood of said subject
contracting sald pathogen based on sald physical proximily
dala.

According to some embodiments of the invention, said
electronic positioning data is collected vsing one or more
cleetronic devices.

According 1o some embodiments ol the imvention, sald
one or more electronic devices are one or more ol a
smartphone, a tablet, a smartwatch and a dedicated elec-
tronic device,
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According to some embodiments of the invention, the
method lurther comprising vaccinaling/irealing said subjects
according lo said score.

According o some embodiments of the invention, said
generating a score further comprises a third score compo-
nent reflecting relative health risk 1o said subject it said
subject contracts said pathogen.

According o some embodiments of the invention, said
generaling a score [urther comprises a [ourth score compo-
nent rellecling damage (o sociely 1l said subject contracts
said pathogen.

According to some embodiments of the invention, said
electronic positioning data comprises geographical location
data.

According o some embodiments of the invention, said
physical proximity imformation comprises historical location
data,

According to some embodiments of the invention, said
generating said score further comprises a component com-
prising historical health data.

According o some embodiments of the invention, said
generating said score further comprises a component com-
prising a profession in record of said subject.

According to some embodiments of the invention, said
physical proximily inlormation lurther comprises informa-
lion received from a (hird party.

According to some embodiments of the invention, said
plivsical proximity intormation s provided by said subject
aclively.

According o some embodiments of the invention, said
physical proximily informalion is provided by said subject
passively by means of said one or more electronic devices.

According to some embodiments of the invention, said
pathogen is a virus.

According o some cmbodiments
virus is @ corona virus.

According to some embodiments
virus is SARS-CoV,

According o some cmbodiments
virus is MIIRS-CoV.

According to some embodiments
virus is SARS-CoV-2.

According to some embodiments
virus is an inlluenza virus.

According o some cmbodiments of the
disease results in influenza like symptoms.

According 10 an aspect of some embodiments of the
present invention there s provided a method ol sclecling
subjeets [or being vaccinaled/reated against an infectious
discase caused by a pathogen, comprising:

a. automatically collecting physical proximity informa-
tion of a subject with other subjects;

b. generaling a predicted likelihood of said subject of
transmilling sald virus based on said physical proximitly
information;

c. generating a score comprising a first score component
based on said predicted likelihood of said sulyject of trans-
mitling said virus;

d. repeating steps b-¢ lor a plurality of subjects; and

e. priortizing vaccination/rreatment of said subjects
according to said score.

According o some embodiments of the invention, said
pathogen is selected [rom the group consisling ol a virus, a
baclerium. a lungus and a prolosoan.

According to some embodiments of the invention, said
disease is endemic or pandemic.

ol the invention, said

of the invention, said

ol the invention, said
of the invention, said
of the invention, said

invention, said
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According to some embodiments of the invention, said
generaling said score [urther comprises 4 score component
based on a nalure of a location where said physical prox-
imily information is related.

According to some embodiments of the invention, said
nature of the location is one or more of an open space, a
closed space. indoor, ouldeor, ventilaled indoor space, non-
ventilated indoor space and any combination thereall

According 1o some embodiments of the invention, when
said physical proximity information is related 1o a location
that is either indoors or in a closed space, then said predicted
likelithood ol said subject ol transmilling said pathogen
increases by a laclor ol between about 10 Limes o aboul 100
times.

According to some embodiments of the invention, said
physical proximily information is physical proximily dala
received by means ol clectronic posilioning dala ol sald
subject.

According to some embodiments of the invention, said
physical proximity information is physical proximity data of
the location of said subject in relation to the location ol other
subjects.

According to some embodiments of the invention, said
physical proximity data comprises one or more of physical
proximity distance data, duration of pliysical proximity data
and/or ambicnee of physical proximily data.

According 1o some embodiments ol the imvention, sald
electronic positioning data is one or more of electronic
geographical positioning data of said subject, electronic

proximily positioning dala ol said subject relative o other 2

subjects.

According 1o some embodiments ol the imvention, sald
method forther comprises generating a predicted likelihood
of said subject contracting said pathogen based on said
physical proximily dala.

According 1o some embodiments ol the imvention, sald
generaling a score lurther comprises a second score com-
ponent based on said predicted likelihood of said subject
contracting said pathogen based on said physical proximity
dala.

According 1o some embodiments ol the imvention, sald
electronic positioning data is collected vsing one or more
electronic devices.

According to some embodiments of the invention, said
one or more electronic devices are one or more of a
smarlphone. a tlablet, a smarlwalch and a dedicated clec-
tronic device,

According to some embodiments of the invention, the
method [urther comprising vaccinating/treating said subjects
according o said score.

According 1o some embodiments ol the imvention, sald
generating a score further comprises a third score compo-
nent reflecting relative health risk to said subject if said
subject contracts said pathogen.

According 1o some embodiments ol the mvention, sald s

generating a score further comprises a fourth score compo-
nent reflecting damage 1o society it said subject contracts
said pathogen.

According 1o some embodiments ol the imvention, sald
cleetronic positioning dala comprises geographical location
data.

According to some embodiments of the invention, said
physical proximily information comprises hislorical location
dala.

According 1o some embodiments ol the imvention, sald
generating said score further comprises a component com-
prising historical health data.
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According to some embodiments of the invention, said
generaling said score [urther comprises a component com-
prising a prolession in record of said subject.

According o some embodiments of the invention, said
plivsical proximity information forther comprises informa-
tion received from a third party.

According to some embodiments of the invention, said
physical proximily informalion is provided by said subject
aclively.

According o some embodiments of the invention, said
plivsical proximity intormation s provided by said subject
passively by means of said one or more electronic devices.

According to some embodiments of the invention, said
pathogen is a virus.

According o some cmbodiments
virus is @ corona virus.

According to some embodiments
virus is SARS-CoV,

According to some embodiments
virus is MIIRS-CoV.

According o some cmbodiments
virus is SARS-CoV-2.

According to some embodiments
virus is an influenza virus.

According o some cmbodiments of the
discase results in influenza like symptoms.

According 10 an aspect of some embodiments of the
present invention there is provided a system for selecting
subjeets [or being vaccinaled/reated against an infectious
discase caused by a pathogen, comprising:

2. al leasl one server comprising 4 memory:

b. an analytics module;

¢. a database module;

d. a simulation module;
said memory in said at least one server comprising instruc-
lions, said instructions comprising:

1. generating, by circuitry, a predicted likelihood of said
subject of transmitting said pathogen based on said
physical proximily information, lor a plurality ol sub-
jects:

selecting, subjects of said plumality of subjects for
vaccinating/treating based on a prediction that said
vaccinating/treating said subjects will reduce a likeli-
hood of spreading ol said discase in said plurality of
subjects, wherein said sclecting is based on said gen-
erated predicted likelihood.

According to some embodiments of the invention, said
pathogen is selected [rom the group consisling ol a virus, a
baclerium. a lungus and a prolosoan.

According o some embodiments of the invention, said
disease is endemic or pandemic.

According to some embodiments of the invention, said
predicted likelihood ol sald subject ol transmilling said
pathogen comprises one or more score components used [or
senerating a score,

According to some embodiments of the invention, said
score relates to a predicted likelihood of a group of subjects
transmilting said pathogen based on said physical proximity
inlormation, and said physical proximily information is a
first score component used for said generating said score.

According to some embodiments of the invention, said
generaling said score Turther comprises a score compeonent
bascd on a nalure ol a location where said physical prox-
imity inlormation is related.

According to some embodiments of the invention, said
nature of the location is one or more of an open space, a

ol the invention, said

of the invention, said

of the invention, said

ol the invention, said

of the invention, said

invention, said
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closed space, indoor, outdoor, veutilated indoor space, non-
ventilated indoor space and any combination thereall

According 1o some embodiments ol the invention, when
sald physical proximity inlormation is related o a location
that is either indoors or in a closed space, then said predicted
likelihood of said subject of transmitting said pathogen
increases by a laclor ol between about 10 Limes o aboul 100
limes.

According to some embodiments of the invention, said
physical proximity information is physical proximiry data
received by means of electronic positioning data of said
subject.

According 1o some embodiments ol the imvention, sald
physical proximity information is physical proximity data of
the location of said subject in relation to the location of other
subjects.

According 1o some embodiments ol the imvention, sald
physical proximily dala comprises one or more of physical
proximity distance data, duration of pliysical proximity data
and/or ambience of physical proximity data.

According 1o some embodiments ol the imvention, sald
cleetronic positioning data is one or more of clectronic
geographical positioning data of said subject, electronic
proximity positioning data of said subject relative to other
subjects.

According 1o some embodiments ol the imvention, sald
method lfurther comprises generaling a predicted likelihood
of said subject contracting said pathogen based on said
physical proximity data.

According 1o some embodiments ol the imvention, sald 2

generaling a score lurther comprises a second score com-
ponent based on saild predicted likelihood ol said subjoct
contracting said pathogen based on said physical proximity
data.

According 1o some embodiments ol the mvention, sald 3

cleetronic positioning data is collecled using one or more
cleetronic devices.

According to some embodiments of the invention, said
one or more electronic devices are one or more of a
smarlphone. a tlablet, a smarlwalch and a dedicated clec-
tronic device.

According to some embodiments of the invention, the
system further comprising vaccinating/treating said subjects
according 1o said score.

According 1o some embodiments ol the imvention, sald
generaling a score lurther comprises a third score compo-
nent reflecting relative health risk to said subject if said
subject contracts said pathogen.

According 1o some embodiments ol the imvention, sald

generaling a score further comprises a lourth score compo- =

nent reflecting damage 1o society il sald subjeel contracts
said pathogen.

According to some embodiments of the invention, said
cleetronic positioning dala comprises geographical location
dala.

According to some embodiments of the invention, said
physical proximity intormation comprises historical location
data.

According 1o some embodiments ol the imvention, sald
generating said score Turther comprises a component com-
prising historical health data.

According to some embodiments of the invention, said
generating said score Turther comprises a component com-
prising a profession in record ol said subject.

According 1o some embodiments ol the imvention, sald
physical proximity information further comprises intorma-
tion received from a third party.
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According to some embodiments of the invention, said
physical proximily informalion is provided by said subject
aclively.

According o some embodiments of the invention, said
plivsical proximity intormation s provided by said subject
passively by means of said one or more electronic devices.

According o some embodiments of the invention, said
simulation module [urther comprises a prediction module.

According to some embodiments of the invention, said
pathogen is a virus.

According to some embodiments
virus is @ corona virus.

According o some cmbodiments
virus is SARS-CoV,

According to some embodiments
virus is MIIRS-CoV.

According o some cmbodiments
virus is SARS-CoV-2.

According to some embodiments
virus is an influenza virus.

According o some cmbodiments of the
discase results in influenza like symptoms.

Following is a second non-exclusive list including some
examples of embodiments of the invention. The invention
also includes embodiments, which include tewer than all the
fcalures in an example, and embodiments using leatures
from multiple examples, alse iF nol expressly listed below.

Example 1. A method of selecting subjects tor being
vaccinated against an infections disease cavsed by a patho-
gen. using persoral physical proximily information of a
subjeel. comprising:

4. generating, by circuilry, a predicled likelihood ol said
subject of transmitting, said pathogen based on said physical
proximity information, tor a plurality of subjects;

b. selecting subjects of said plurality of subjects [or
vaceinating based on a prediction that said vaccinating said
subjeets will reduce a likelihood ol spreading ol said discasc
in said plurality of subjects, wherein said selecting is based
ol said generated predicted likelihood.

Iixample 2. The method according lo example 1, wherein
said pathogen s selected rom the group consisting of a
virus, a bacterium, a tungus and a protozoan.

Example 3. The method according to according to any one
of examples 1-2, wherein said disease i3 endemic or pan-
demic.

Iixample 4. The method according Lo any one of examples
1-3, wherein said predicted likelihood of said subject of
transmitting said pathogen comprises one or more score
components used [or generaling a score.

Iixample 5. The method according lo example 4, wherein
said score relates o a predicted likelihood ol a group of
subjects transmitting said pathogen based on said physical
proximity intformation, and said physical proximiry infor-
mation is a [irst score component used for said gencraling
said score.

Example 6. The method aceording to any one of examples
4-5, wherein said generating said score further comprises a
score component based on a nature of a location where said
physical proximily informalion is related.

Iixample 7. The method of cxample 6, wherein sald nalure
of the location is one or more of an open space, a closed
space, indoor, outdoor, venrilated indoor space, non-venti-
lated indoor space and any combination thereol.

Iixample 8. The method according Lo any ome of examples
1-7. wherein when said physical proximily inlormation is
related to a location that is either indoors or in a closed
space, then said predicted likelihood of said subject of

of the invention, said

ol the invention, said

of the invention, said

ol the invention, said

of the invention, said

invention, said
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Transmitting said pathogen increases by a factor of between
aboul 10 times (o about 100 (mes.

I'xample 9. The method according 1o any one ol cxamples
1-8, wherein said physical proximily inlormation is physical
proximity data received by means of electronic positioning
data of said subject.

Example 10. The method according to any one of
examples 1-9. wherein said physical proximily information
is physical proximily data ol the location ol said subject in
relation o the location ol other subjects.

Example 11. The method according to any one of
examples 9-10, wherein said physical proximity data com-
prises one or more of phvsical proximity distance data,
duration of physical proximity data andior ambicnce ol
physical proximily dala.

I'xample 12. The method according o any one ol
examples 9-11, wherein said electronic positioning data is
one or more of electronic geographical positioning data of

said subject, electronic proximity positioning data of said >

subject relalive Lo other subjects.

I'xample 13, The method according o any one ol
examples 1212, wherein said method lurther comprises
generating a predicted likelihood of said sulbject contracting
said pathogen based on said physical proximity data.

I'xample 14, The method according o any one ol
examples 4-13, wherein said generating a score Turther
comprises a sceond score component based on said pre-
dicted likelihood of said subject contracting said pathogen
based on said physical proximiry data.

Example 15, The method according to any one of
examples 9-14, wherein said clectronic positioning data is
collected using one or more clectronic devices.

I'xample 16. The method ol example 15, wherein sald one
or more electronic devices are ohe or more of a smartphone,
a tablet, a smartwatch and a dedicated electronic device.

Example 17. The method according to any one of
examples 4-16. [urther comprising vaceinaling sald subjects
according o said score.

I'xample 18, The method according o any one ol
examples 4-17, wherein said generating a score further
comprises g third score component reflecting relative health
risk to said subject if said subject contracts said pathogen.

I'xample 19, The method according o any one ol
examples 4-18, wherein said generating a score Turther
comprises a fourth score component reflecting damage to
society if' said subject contracts said pathogen.

I'xample 20. The method according o any one ol

examples 9-19, wherein saild electronic positioning dala =

comprises geographical location data.

Example 21. The method according to any one of
examples 1-20, wherein said physical proximity intormation
comprises historical location data.

I'xample 22. The method according o any one ol s

examples 4-21, wherein said generating said score further
comprises a component comprising historical health data.

Example 23, The method according to any one of
examples 4-22, wherein said generating said score Turther
comprises 4 component comprising a profession in record ol
said subject.

Example 24, The method according to any one of
examples 1-23, wherein said physical proximity information
[urther comprises inlobrmaltion received from a third party.

I'xample 25, The method according o any one ol
examples 1-24, wherein said physical proximity intormation
is provided by said subject actively.
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Example 26, The method according to any one of
cxamples 1-25. wherein said physical proximily inlormalion
i provided by said subject passively by means of said one
or more electronic devices.

Example 27, The method according 1o any one
examples 1-26, wherein said pathogen is a virus,

Ixample 28, The method according o any one
cxamples 1-27. wherein said virus is a corona virus.

Example 29, The method according 1o any one
examples 1-28, wherein said virus is SARS-CoV,

Example 30, The method according 1o any one
cxamples 1-28. wherein sald virus is MIRS-CoV.

Ixample 31. The method according o any
examples 1-28, wherein said virns is SARS-CoV-2,

Example 32, The method according 1o any one
cxamples 1-27. wherein said virus is an influenza virus.

Ixample 33. The method according 1o any onc of
cxamples 1-32, wherein said disease results in inflluensa like
symptoms.

Example 34. A method of selecting subjects for being
vaceinaled against an inlectious discase caused by a patho-
Len. COMmprising:

a. automatically collecting physical proximity informa-
tion of a subject with other subjects;

b. generating a predicted likelihood of said subject of
transmilling sald virus based on said physical proximitly
inlormation:

c. generating a score comprising a first score component
based on said predicted likelihood of said sulyject of trans-
mitling said virus;

d. repeating steps b-¢ lor a plurality of subjects; and

¢. priorilizing vaccinalion ol said subjectls according 1o
said score,

Example 35, The method according 1o example 34,
wherein said pathogen is sclecled from the group consisling
ol a virus, a baclerium. a [ungus and a prolosoan.

Ixample 36. The method according 1o any onc of
examples 34-35, wherein said disease is endemic or pan-
demic.

Ixample 37. The method according 1o any onc of
cxamples 34-36. wherein said generating said score Turther
comprises a seore component based on a nature of'a location
where said physical proximity information is related.

Example 38, The method according to any one of
cxamples 34-37, wherein said nature of the location is one
or more ol an open space. a closed space. indoor. outdoor,
ventilated indoor space, non-ventilated indoor space and any
combination thereof.

Ixample 39. The method according 1o any onc of
cxamples 3438, wherein when said physical proximitly
inlormation is related 1o a location that is cither indoors or
in a closed space, then said predicted likelihood of said
subject of transmitting said pathogen increases by a tactor of
between about 10 imes Lo about 100 Gmes. Vixample 40, The
method according lo any one ol examples 34-39. wherein
said physical proximity information is phyvsical proximiry
data received by means of electronic positioning data of said
subject.

Ixample 41. The method according 1o any onc of
cxamples 34-40, wherein said physical proximity informa-
tion is physical proximity data of the location of said subject
in relation to the location of other subjects.

Ixample 42. The method according 1o any onc of
cxamples 38-41. wherein said physical proximily dala com-
prises one or more of physical proximily distance dala,
duration of physical proximity data and/or ambience of
plivsical proximity data.

of
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Example 43, The method according to any one of
examples 38-42, wherein said electronic positioning dala is
one or more of electronic geographical positioning data ol
sald subjectl. cloctronic proximily positioning data ol sald
subject relative to other subjects.

Example 44, The method according to any one of
examples 38-43, wherein said method [urther comprises
generating a predicted likelihood of said subject contracting
said pathogen based on said physical proximity data.

Example 45. The method according to any one of
examples 34-44, wherein said generating a score further
comprises a sceond score component based on said pre-
dicted likelihood of said subject contracting said pathogen
based on said physical proximiry data.

Example 46, The method according to any one of
examples 38-45, wherein said clectronic positioning dala is
collected using one or more clectronic devices. xample 47.
The method according (o example 46, wherein said one or
more electronic devices are one or more of a smartphone, a
tablet, a smartwatch and a dedicated electronic device.

I'xample 48. The method according o any one ol
examples 34-47, lurther comprising vaccinating said sub-
jects according to said score.

Example 49, The method according to any one of
examples 34-48, wherein said generating a score further
comprises 4 third score component rellecting relative health
risk lo sald subject il said subjecl contracts said pathogen.

Example 50. The method according to any one of
examples 34-49, wherein said generating a score further

comprisecs a lourth score component reflecting damage o 3

sociely 1l said subjecl contracts said pathogen.

I'xample 51. The method according o any one ol
examples 38-50, wherein said electronic positioning data
comprises geographical location data,

I'xample 52. The method according o any one ol 3

examples 34-51. wherein said physical proximity inlorma-
tion comprises historical location data.

Example 53, The method according to any one of
examples 34-52, wherein said generating said score further
comprises a4 component comprising historical health data.

I'xample 54, The method according o any one ol
examples 34-53, wherein said generating said score further
comprises a component comprising a protession in record of
said subject.

I'xample 55, The method according o any one ol
examples 34-54. wherein said physical proximity inlorma-
tion further comprises information received from a third
party.

I'xample 56. The method according o any one ol

examples 34-55, wherein said physical proximitly inlorma- =

tion 1s provided by said subject actively.

Example 57, The method according to any one of
examples 34-56, wherein said physical proximity informa-
tion is provided by said subject passively by means ol sald
one or maore electronic devices.

Example 58, The method according to any one
examples 34-57, wherein said pathogen is a virms.

Example 539, The method according to any one
examples 34-58. whoerein said virus is a corona virus.

I'xample 60. The method according o any one
examples 34-58, wherein said virus is SARS-CoV,

Example 61. The method according to any one
examples 34-58, wherein said virus is MIRS-CoV.

I'xample 62. The method according o any one
examples 34-38. wherein said virus is SARS-CoV-2,

Example 63. The method according to any one
examples 1-57, wherein said virvs is an influenza virvs.
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Example 64, The method according to any one of
cxamples 1-63, wherein said disease results in inflluenya like
symploms.

Ixample 63. A system lor scleeling subjects lor being
vaccinated against an infections disease cavsed by a patho-
2en, comprising:

a. at least one server comprising a memory;

b. an analytics module:

c. a dalabase modulg;

d. a simulation module;
said memory in said at least one server comprising instruc-
tions, said instructions comprising:

1. generating, by circuitry, a predicted likelihood of said
subjeet of ransmilting said pathogen based on said physical
proximily inlormation, for a plurality ol subjects:

il. selecting subjects ol said plurality ol subjects lor
vaccinating based on a prediction that said vaccinating, said
subjects will reduce a likelihood of spreading of said disease

2 in said plurality of subjects, wherein said selecting is based

on said generaled predicted likelihood.

Ixample 66. The system according o cxample 65,
wherein said pathogen is selected from the group consisting
of a virus, a bacterium, a fungus and a protozoan.

Example 7. The svstem according 1o any one of
cxamples 65-66. wherein said discase is endemic or pan-
demic.

Example 68, The svstem according 1o any one of
examples 65-67, wherein said predicted likelihood of said
subjeet ol transmilling said pathogen comprises ome or more
score components used for generating a score.

Ixample 69. The system according o cxample 68,
wherein said score relates 1o a predicted likelihood of a
aroup of subjects transmitting said pathogen based on said
physical proximily inlormation, and said physical proximity
inlormation is a lirst score compeonent used lor said gener-
aling said scorc.

Example 70. The svstem according 1o any one of
examples 64-69, wherein said generating said score further
comprises a score component based on a nature of a localion
where said physical proximily inlormation is related.

Example 71. The syvstem of example 70, wherein said
nature of the location is one or more of an open space, a
closed space, indoor, outdoor, ventilated indoor space, non-
venlilaled indoor space and any combination thercol.

Ixample 72, The system according o any one ol
examples 65-71, wherein when said physical proximity
information is related to a location that is either indoors or
in a closed space, then said predicted likelihood of said
subjeet ol transmilling said pathogen increases by a faclor ol
between aboul 10 times (o about 100 times.

Example 73, The svstem according 1o any one of
examples 65-72, wherein said physical proximity informa-
tion is physical proximily data received by means of clec-
tromic positioning data of said subject.

Example 74, The svstem according 1o any one of
examples 65-73, wherein said physical proximity informa-
tion is physical proximity data of the location of said subject
in relation Lo the location of other subjects.

Ixample 75, The system according o any one ol
examples 69-74, wherein said phvsical proximity data com-
prises one or more of physical proximity distance data,
duration ol physical proximily dala and/or ambicnce of
physical proximily dala.

Ixample 76. The system according o any one ol
examples 69-75, wherein said electronic positioning data is
obe or more of electronic geographical positioning data of
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said subject, electronic proximity positioning data of said
subject relalive Lo other subjects.

Ixample 77. The sysiem according to any one ol
examples 65-76, wherein said method [urther comprises
generating a predicted likelihood of said sulbject contracting
said pathogen based on said physical proximity data.

Example 78, The swystem according 1o any one of
examples 64-77, whereln said generating a score [urther
comprises a sceond score component based on said pre-
dicted likelihood of said subject contracting said pathogen
based on said physical proximiry data.

Example 79, The swvstem according 1o any one of
examples 69-78, wherein said electronic positioning data is
collected using one or more clectronic devices.

I'xample 80. The system according o cxample 79
wherein said eme or more clectromic devices are one or more
of a smartphone, a tablet, a smartwatch and a dedicated
electronic device.

Example 81. The swvstem according 1o any one of
examples 64-80, lurther comprising vaccinating said sub-
jeets according (o said score.

Example 82, The swystem according 1o any one of
examples 64-81, wherein said generating a score further
comprises g third score component reflecting relative health
risk lo sald subject il said subjecl contracts said pathogen.

I'xample 83. The sysiem according to any one ol
examples 64-82, wherein said generating a score further
comprises a fourth score component reflecting damage to
sociely 1l said subjecl contracts said pathogen.

I'xample 84, The sysiem according to any one ol
examples 69-83, wherein said clectronic posilioning dala
comprises geographical location data,

Example 835, The swstem according 1o any one of

examples 65-84. wherein said physical proximity inlorma- 3

tion comprises historical location data.

I'xample 86. The sysiem according to any one ol
examples 64-83, wherein said generating said score further
comprises a component comprising historical health data.

I'xample 87. The sysiem according to any one ol
examples 64-86, wherein said generaiing said score [urther
comprises a component comprising a protession in record of
said subject.

Example 88, The swystem according 1o any one of
examples 65-87. wherein said physical proximity inlorma-
tion lurther comprises inlormation received rom a third
party.

Example 89, The swystem according 1o any one of
examples 65-88. wherein said physical proximity inlorma-
tion 1s provided by said subject actively.

Ixample 90. The sysiem according to any one ol
examples 63-89, wherein said physical proximity informa-
tion is provided by said subject passively by means of said
one or maore electronic devices.

I'xample 91. The syslem according 1o any one ol s

examples 65-90, wherein said simulation module further
comprises a prediction module.

Example 92, The system according 1o any one of
examples 65-91. wherein said pathogen is a virus.
Ixample 93. The sysiem according to any one ol
examples 63-92, wherein said virus is a corona virs,
Example 94, The system according 1o any one of
examples 65-92. wherein said virus is SARS-CoV.
I'xample 95, The sysiem according to any one ol
examples 65-92, wherein said virus is MIRS-CoV.
Example 96, The system according 1o any one of

examples 63-91, wherein said virus is SARS-CoV-2,

[
[y

ta

40

45

La

Gl

G5

16

Example 97. The svstem according 1o any one of
cxamples 65-91, wherein said virus s an influenza virus.

Ixample 98, The system according o any one ol
cxamples 65-92 wherein said discase resulls in inlluenza like
symptoms.

Unless otherwise defined, all technical and/or scientific
lerms used herein have the same meaning as commonly
undersiond by one of ordinary skill in the art to which the
invention pertains. Although methods and materials similar
or equivalent to those described herein can be vsed in the
practice or testing of embodiments of the invention, exem-
plary methods and/or materials are deseribed below. [n case
ol conllict. the patent specification. including delinitions,
will control. In addition, the materials, methods, and
examples are illustrative only and are not intended to be
necessarily limiting.

As will be appreciated by one skilled in the arl. some
cmbodiments of the present invenlion may be embodiced as
a svstem, method or computer program product. Accord-
ingly, some embodiments of the present invention may take
the form of an entirely hardware embodiment, an entirely
soltware cmbodiment (including [irmware, resident soli-
ware, micro-code, ete.) or an embodinent combining soft-
ware and hardware aspects that may all generally be referred
to herein as a “circuir,” “module™ or “system.” Furthermore,
some embodiments ol the present invention may lake the
form of a computer program product embodied in one or
more computer readable medinm(s) having computer read-
able program code embodied thereon. Implementation ot the
method and/or syslem ol some embodiments ol the inven-
lion can involve performing and/or completing sclected
lasks manually, awlomatically, or a combination thereol.
Moreover, according to actval instrumentation and equip-
ment of some embodiments of the method and/or svstem of
the invention, several sclected tasks could be implemented
by hardware. by soltware or by [imware andior by a
combination thereol, e.g., using an operating sysiem.

For example, hardware for performing selected tasks
according to some embodiments of the invention could be
implemenied as a chip or a circuil. As solltware, sclected
lasks according o some embodiments ol the invention could
be implemented as a plurality of software instructions being,
executed by a computer using any suitable operating svstem.
In an exemplary embodiment of the invention, one or more
lasks according 1o some exemplary embodiments of method
andior syslem as described herein are performed by a data
processor, such as a computing platform for executing a
plurality of instructions. Optionally, the data processor
includes a volatile memory lor storing instructions and/or
data andfor a non-volalile storage, Tor example. a magnetic
hard-disk and/or removable media. [or storing instructions
and/or data. Optionally, a network connection is provided as
well. A display and/or a user input device such as a kevhoard
or mouse are optionally provided as well.

Any combinalion of one or more computer readable
medinm(s) may be vtilized for some embodiments of the
invention. The computer readable medivm may be g com-
puter readable signal medium or a computer readable stor-
age medium. A computer readable storage medium may be,
for example. bul not limited 0. an clectronic, magnetic,
optical, electromagnetic, infrared, or semiconductor svstem,
apparatus, or device, or any suitable combination of the
loregoing. More specilic examples (a non-exhausiive lis() of
the compuler readable storage medium would include the
ollowing: an clecirical conneclion having one or more
wires, a portable computer diskette, a hard disk, a random
access memory (RAM), a read-only memory (ROM), an
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erasable programmable read-only memory (EPROM or
I'lash memory). an oplical (iber. a portable compact dise
read-only memory (CD-ROM). an oplical storage device. a
magnelic storage device. or any suilable combination ol the
foregoing. In the context of this document, a computer
readable storage medinm may be any tangible medivm that
can conlain. or slore a program lor use by or in connection
with an instruction execulion system. apparatus, or device.

A computer readable signal medivm may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carricr wave. Such a propagated signal may take any ol a
varicly of [orms. including, bul not limited (0. clectro-
magnetic, optical, or any svitable combination thereof. A
computer readable signal medivm may be any computer
readable medium (hat is not a computer readable storage
medium and that can communicale. propagale, or lransport
a program for use by or in conneclion with an instruction
execution system, apparatus, or device.

Program code embodied on a computer readable medium
andfor dala used therchy may be transmitled using any
appropriale medium, including bul not limiled 1o wircless.
wireline, optical fiber cable, RE, etc., or any suitable com-
bination of the foregoing.

Computer program code for carrving out operations tor
some embodiments of the present invention may be wrillen
in any combination ol one or more programming languages.
ecluding an object ariented programming language such as
Java, Smalltalk, C++ or the like and conventional procedural

programming languages. such as the “C™ programming 2

language or similar programming languages. The program
code may execule entirely on the user’s compuler. partly on
the uvser's computer, as a stand-alone sofitware package,
partly on the user’s computer and partly on a remote

computer or entirely on the remole computer or server. In the 3

latier seenario. the remole compuler may be connected 1o the
user's compuler through any type ol network. including a
local area network (LAN) or a wide area network (WAN), or
the connection may be made 10 an external computer (for
example. through the Inlemel wsing an Inlernet Service
Provider).

Some embodiments of the present invention may be
described below with reference to flowchart illustrations
and/or block diagrams of methods, apparatus (svstems) and
compuler program products according o0 embodiments ol
the invention. It will be understood that cach block of the
flowchart illustrations and/or block diagrams, and combina-
tions of blocks in the flowchart illustrations and/or block
diagrams. can be  implemented by compuler  program

instructions. These computer program instructions may be s

provided to a processor ol a general purpose compuler.
special purpose computer, or other programmalble data pro-
cessing apparatus to produce a machine, such that the
instructions. which exceule via the processor of the com-
puter or olher programmable dala processing apparatus.
create means for implementing the fonctions/acts specitied
in the flowchart and/or block diagram block or blocks.

These computer program instructions may also be stored
in a computer readable medium that can direet a compuler.
olher programmable dala processing apparatus. or other
devices to function in a particular manner, such that the
struetions stored in the computer readable medivm pro-
duce an article ol manulaclure including instructions which
implement the [unctionfact specilied in the Mowchart andior
block diagram block or blocks.

The computer program instructions may alse be loaded
onte a computer, other programmable data processing appa-
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ratus, or other devices 10 cause a series of operational steps
lo be perlormed on the computer, other programmable
apparalus or olther devices o produce a compuler imple-
menied process such that the imstructions which execute on
the computer or other programmable apparatus provide
processes tor implementing the fonctions/acts specified in
the flowchart and/or block diagram block or blocks.

Some ol the methods described herein are generally
designed only lor use by a computer, and may not be leasible
or practical for performing purely manuvally, by a human
expert. A human expert who wanted to manvally perform
similar tasks might be expected o use completely dillerent
methods, c.g., making use ol expert knowledge andior the
patlern recognition capabilitics ol the human brain, which
would be vastly more efficient than manuvally going through
the steps of the methods described herein.

BRIV DESCRIPTION OF TTIE SEVERAL
VIEWS OF THE DRAWINGS

Some embodimenis ol the invention are herein deseribed,
by way ol example only. with reference o the accompanying
drawings. With specilic reference now o the drawings in
detail, it is stressed that the particulars shown are by way of
example and for purposes of illustrative discussion of
cmbodiments ol the invention. In this regard. the deseriplion
taken with the drawings makes apparent (o those skilled in
the art how embodiments of the invention may be practiced.

In the drawings:

FIG. 1 iz a schematic illustration of an exemplary defi-
nition ol a superspreader. according 1o some embodiments
ol the invention:

FIG. 2 is a flowchart of an exemplary embodiment of the
invention, according, to some embodiments of the invention;

FIG. 3 is a schematic flowchart ot a method of caleulating
a weighted score, according o some embodiments ol the
invention:

FIG. 4 is a schematic representation of an exemplary
spreading network, according o some embodiments of the
invention:

FIGR. Sa-f are owcharts ol exemplary methods lor
identilying superspreaders with high levels o anonymiza-
tion, according to some embodiments of the invention;

FIG. 6 is a tlowchart of a method of generating a score,
according o some embodiments of the invention; and

IIG. 7 15 a schemalic representation of an exemplary
svstelm, according to some embodiments of the invention.

DESCRIFTION O SPECIFIC EMBODRDIMENTS
OF ITIE INVENTION

The present invention, in some embodiments thereot,
relates to methods and systems of prioritizing vaccination/
treatment and, more particularly. bul not exclusively. 1o
methods and systems ol prioritizing vaceination/treatment in
a pandemic situation.

Overview

A broad aspect of some embodiments of the invention
relales o reduce a pandemic by reducing a k value of
inlection in addition o and/or at the expense of reducing an
RO value thereof. In some embodiments of the invention,
this is achieved by identifving and vaccinating (or otherwise
prevenling infection by) persons who are potential super
spreaders (e.g.. people who. on the average, are expeeted 10
inleet more than the average. lor example, 1. 2, 3 or more or
intermediate values of standard deviations from such aver-
age. This may result in effective lowering of RO and/or of
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effective herd immunity. Optionally, people are not mea-
sured by actual spreading. bul rather by characteristics
and/or behavior, which is expected 1o lead lo greater spread-
ing than others. Optionally, such considerations also may be
applied 10 below average in expected spreading, however,
such people usually have a smaller overall effect on disease
spread.

A broad aspect ol some embodiments of the invention
relates to vsing a prediction of individual behavior to decide
on vaccination priority for that individual. In some embodi-
ments of the ivention, such prediction is based on past
hehavior of the individual. In some embodiments of the
invention. an individual 13 given a score used [or prioriii-
zation. In some embodiments of the invention, actual pri-
oritization may be based on a determination of the expected
elfeet of such vaccination on spread ol discase. Oplionally.
this determination is using a simulation ol population dis-
case spread. In some embodiments of the invention, how-
ever, people are evaluated as individvals.

A broad aspect of some embodiments of the invention
relates o soll-Tail o[ vaceination prioritization, which avolds
problems caused by imprecise aulomated tracking methods.
In some embodiments of the invention, the use of imperfect
tormation, which, on the one hand does not seriously
damage the quality of scoring and, on the other hand, can be
used to signilicantly increase privacy andior case ol score
collection is provided. It 1s noled thal a mistake, lor
example, of 4%, 8%, 13% or termediate percentages in
score of an individual or missing a potential super spreader

will not have a signilicanily (c.g., a laclor of 2 or more) 2

greater ellfeet on a person (e.g., will not send such person
inte quaranting) and/or the total ellicacy of a vaccination
process. Also, even after such an effect, it is expected that the
overall result is better than naive or general classification-
based vaccinalion prioritization. In some embodiments ol
the invention, countling of contacts is allowed 1o be less
precise. In some embodiments ol the invention, identifica-
tion of the quality of the contacts (e.g., ndoor/outdoor,
coughing behavior, actual proximity and/or existence of
protective [actors) is allowed (o be reduced and optionally
carricd oul using less precise sensing means as provided. lor
example, by cellphones. Optionally or additionally, the
identification of nnique contacts is allowed to be less pre-
cise.

An aspect of some embodiments ol the invention relales
Lo prioritiving vaccinations and/or prophylactic treatments in
a pandemic event by identifving potential superspreaders. In
some embodiments, potential superspreaders are identified
[rom a populaiion belore eritical groups have been excluded.

In some embodiments. polential superspreaders are identi- s

fied [rom a population aller critical groups have been
excluded. In some embodiments, critical groups are tor
example, health care providers, essential service provides
and high-risk individuals. In some embodiments, polential
superspreaders are 1dentified according (o one or more of:
their vsval andor expected level of activity, their wsval
and/or expected tvpe of activity, their vsual and/or expected
health state, their belonging 1o a closed or open circle of
connections. the kind of individuals a cerlain subject usually
meets. the kind ol individuals a cerlain subject has met and
their actual sensed behavior. In some embodiments, the
entire population (with or without the critical groups), or a
part of the population. such as a critical group or other
group. arc subjecled o0 an analysis which provides each
individual with a “superspreader score” (referred hereinalier
Just as “score™) which retlects a likelihood of such a person
acting as a superspreader and/or general expected ability of
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that person 1o spread the disease. In some embodiments,
potential superspreaders are identilied according o a score
in relation 1o other scores [rom the rest ol the population. In
some embodiments. potential superspreaders are identified
according 10 a score in relation to a predetermined score
generated by the system. In some embodiments, identified
potential superspreaders having the highest score are vac-
cinaled (or provided with prophylactic treatments) (irsl. It
should be appertained that the score may also be weighted
with other information, such as crticality tor infrastructure,
social standing and/or sk torm the disease or perceived risk
o high-value members of socicly.

An aspeet ol some embodiments of the invention relates
to prioritizing vaccinations and/or prophylactic treatments in
a pandemic event according 1o a potential level of danger 1o
the society. In some embodiments, the invention relates
identilication of individuals (hal. in case they were in a phase
ol infeeting others with an inlectious disease/virus/patho-
gen, it would potentially put evervone else in danger. For
example, in the case where a subject s i potential contact
with other people and those other people potentially meet a
high number ol individuals, For example. a subject that
interacts face o face with health provider personnel, but
does not belong 1o the health provides network. It that
subject becomes infected, hefshe can potentially intect a
high number of health provider persormel. which will then,
potentially. spread the infectious discase/virus/pathogen o a
larger population.

An aspect of some embodiments of the invention relates
Lo protecting the privacy ol individuals in a population when
their inlormation 1s used for prioritizing vaccinations and/or
prophylaciic treatments in a pandemic event, optionally also
according to a potential level of danger to the society. [n
some embodiments, actual names of individvals are
cnerypled andfor anonymirzed in the system. In some
cmbodiments. only a device of an individual compriscs the
capabilitics lo translale between (he actual name ol the
individval and the encrvpted/anonyvmized uvser name. [n
some embodiments, the servers of the system comprise high
levels ol protection andéor enerypliom for the inlormation
stored therein. In some embodiments ol the invention. even
the device of the user stores a minimum of identifiable
information, such as a score, but does not stores actual
identities of persons met.

In some cmbodiments ol the invention, privale informa-
lion aboul a person’s aclivity andfor persons they came in
contact with and/or geolocations are maintained on that
person’s mobile device and used to determine a priority for
thal person (e.g., by assessing the number of conlacts and
overall risk of spreading discase due o typical behavior of
that person). Optionally. the mobile device is used o broad-
cast, optionally in an anonymons manner, the score, so that,
it may be determined, for example, by a central computer,
the distribution ol scores across the population. It should be
noted that the actual identification ol the device andior user
is not needed, just the number of persons with each score, so
this can be taken into account together with number and/or
availability of vaceine doses, to plan a best dosing schedule.
Optionally. the mobile device will receive a predetermined
scale of scores from the sysiem. which will be then used by
the mobile device 1o translate the score in view of the scale
of scores and communicate the vser 1o get treatment and,
optionally, the when and where.

In some embodimenis of the invention, once calculated,
such dosing schedule is broadeastied and cach device can
apply its score to the schedule 1o determine a priority, which
is given to the device owner. Optionally, when arriving for
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a scheduled vaccination, the device owner is required to
show thal code and. optionally, prool thal the (clephone
helongs o them.

In one example. the local device caleulales a score based
on a vser's medical information and behavior. Optionally is
also recerves behavior of those that person meets (e.g.,
transmitted 1o the device at proximity/contact of devices of
those people). In some embodiments, the imformation is
stored without identification of source. cxcepl possibly a
hash code, which. while can be used o deteet that a cerlain
device was “met”, it cannot be vsed 1o identify the device.
In some embodiments, once this score (e.g., risk of conta-
gion) is caleulated, the broadeasted intormation reparding
number ol vaccinations available and/or number of persons
in cach class is noted. In some embodiments, this data may
be used o determine which vaceination priority the personal
device score merits, for example, in the same manner as
would be by a central computer (e.g., all scores above x,
where there are ¥ people with a score above X and v is the
number ol available vaccines).

In some embodiments of the invention, broadeasts and
data transimissions are digitally signed 1o prevent tampering.
This has a potential advantage of allowing more anonymous
transmission method to be used (e.g., Tor).

It should be noled that additionally or allematively o a
central processing, the caleulation of the vaceine priorily
may be distributed between some or all of the mobile
devices, for example, nsing parallelization methods known

in the arl. which optionally also prevent significant amount 3

ol inlormation [rom passing through any particular device.

In some embodiments ol the invention, the device caleu-
lates the priority and determines when the device owner
should be vaccinated, treated and/or tested. For example, the

number and duration of persons in proximily Lo the device 3

can be used o caleulale a risk score. Optionally, medical
information. such as susceplibility andfor risk ol spreading
by coughing is downloaded 1o the device. This is tvpically
1ot a significant breach of anonvmity, as the identity of the
device is Lypically known (o the medical record provider. In
some crmbodiments ol the imvention, a person can apply Lo
receive a rating, for example, based on importance, job (e.g.,
healthcare provider), being part of critical infrastructure
and/or risk of death. Such rating may be provided in the form
ol a one-lime code, which the person can enler into the
device. In this manner. the device can increase or decrease
the risk score and/or priorty of vaccination, without any
central authority being aware of the person’s activities.

In some embodiments of the invention. as (he device

caleulates the person’s score, il may generale waming lo the =

device owner 1o avoid or reduce cerlain behavior. Option-
ally, such warning is tied to reduction in prorty if not
heeded. Optionally or additionally, the manvally entered
raling may allecl such warnings. lior cxample, socially

promiscuous activity by a doclor may nol merit such wam- 5

g and/or may not reduce the doctor’s score (at least while
activity 18 performed at an allowed location, such as a
hospital, which location may be indicated as part of the
rating), bul will generale 1 waming or a sanclion (c.g., il not
heeded) o a person withowt such raling.

In some embodiments of the invention, when deciding if
10 allow entry of a person into a crowded location, such as
4 sporls arend or a shopping mall, a user may be required Lo
show thelr rating.

A polential benelit of some cmbodiments ol the invention
is that rather than give out vaccination to critical workers,
while placing the rest of society in a lockdown (e.g.,
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complete or semi or otherwise restrictions), the total risk of
spread may be reduced with a same or smaller number ol
vaceine doses.

A potential benelit ol some embodiments of the invention
is self-policing,. If'a person does not install suitable software
for tracking movements, such person may receive a lower
priority ol trealmentvaccination. Similarly. il a person
leaves their device olT. then such off-lime can be noted and
used to affect the score, or even can be used as an indication
that that person is not at risk.

In some embodiments of the invention, a process of using
the method includes:

(a) L.caming (he behavior ol individuals. “This may be
done, for example, vsing existing contact traclking methods
and/or using methods as discussed herein. Optionally, such
learned behavior is maintained in privacy andi/or collected in
an anomymous manner or processed as il s collecled, 1o
preserve anonymily.

(b} Scoring, which can be based, for example, on number,
varlety and/or quality of coatacts, degree of bridging
between subpopulations. risk o individual. risk o others the
individual is in contact with. other lacts that alfect spreading
{e.g., clronic cough) and/or existing immunity.

(¢} Inviting the individval to be vaccinated, optionally
though software on an electronic device used for contact
tracking.

(d) Vaccination, optionally verified using the soliware 1o
identify the person being vaccinated.

An aspect of some embodiments of the invention relates
o identilying polential superspreaders withoul the use ol
personal data. In some cmbodiments. superspreaders are
identified by providing an anonymous 11D o cach individual,
for example, when a dedicated application/sofiware (re-
ferred hereinatter as “application” or “app™) is installed in an
clectromic device. In some embodiments. 11s are exchanged
between cloctronic devices when in proximily 1o cach other
{e.g.. o indicale a potentially inflectious “mecting” ol the
device holders). In some embodiments, what is transmitted
is only a part of such ID (or an indication thereof), which
potentially decreases the chances o identily the specilic
user. In some embodiments of the invention, even the partial
1Ds substamtially unique (e.g., a random number with more
possibilities than the number of expected meetings). In some
embodiments of the invention, the partial 1D 1s selected to be
non-unique. lor example. including only 100, 1000, 10,000
or intermediale or smaller or greater possibilitics. In some
embodiments, priortizing vaceinations and/or prophylactic
treatments i1 a pandemic event is performed according to a
superspreader score caleulated by the number of 112 col-
lected by cach user.

An aspeet ol some embodiments of the invention relates
to the gquality of people an individual meets. In some
embodiments of the invention, meeting with a person can be
given a higher or lower weight. based on whether that person
is himsell a super spreader and/or lends 1o meel super
spreaders and/or tends 1o meet others form many sub-
populations. In some embodiments of the invention, when
two devices meet, they exchange their own score andfor
number ol contacis or other inlormation, which is used 1o
generale an indication of how much ol a potential super-
spreader that person is. In some embodiments, such people
may be given a higher weight. Optionally or additionally,
persons who are [rom a same subpopulaiion andior which
have fewer contacls and/or which are mel more olien. are
given a lower weight.

An aspect of some embodiments of the invention relates
to assessing the degree of contacts inside a subpopulation
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and between subpopulations. Society often has bubbles
(subpopulations) within which there is a lot of contact within
the bubble but considerably less contact belween bubbles. In
such a conlext. a person who bridges between bubbles may
be a greater threat of disease spread than a person with more
overall contacts but most or all within the bubble. In some
embodiments of the invention, a method is provided tor
assessing (he degree o which a person is within bubbles
andfor bridges between bubbles or belween non-bubble
subpopulations. lior example, the method may be used Lo
distinguish between a first person where 90% of their
contacts are within a strongly connected sub-group vs. a
person where only 10% of their contacts are to a same
strongly sub-group vs a person whoere 0% of contacts are Lo
a strongly comecled sub-group, bul there are multiple
{exclusive) such subgroups.

In some embodiments of the invention, a distributed
method of assessing the degree to which contacts of an
individual are within a strongly connected or other tvpe of
bubble, is provided. An allermative view ol such method is
assessing a degree of dillusion, which may be correlated
with a degree of propagation of disease.

In some embodiments of the invention, some or all
individuals are assigned a second (or more) ID which is
transferred o people they moct al a probability lower than
100%. Optionally, when two individuals meet they exchange
1ot only their second ID, but also all second 1Ds they have
collected. As with a regular ID, the second or further [Ds
may be more or less unique. When an individual device
assesses the second 105 it collected, it will iend 1o have
lewer [Ds it is within a bubble (c.g.. because it will mainly
have IDs within the bubble) than if it interconnects bubbles
{e.g., in which case it can have 1Ds from multiple bubbles).

Optionally, the number of sceomd 118 is used as a measure 3

of dillusion of 1135 in the contact network. In some embodi-
ments of the invention. the ransler of second 1Ds can be
weighted (and/or probability of transfer adjusted), for
example, to better model the likely of transter of disease, tor
example. weighted higher for 15 collecied in closed spaces.
al close distances or 113s received [rom a device owned by
a person with a chronic cough andfor less if owner is known
(e.2., recorded as such) to be careful with facemasks or other
protective gear. Such weighting may be vsed additionally or
allernatively also lor the other scores deseribed herein. The
score may be normalized lo the period in which the score is
collected. Such normalization may be alternatively or addi-
tionally applied to score based on the first ID. The normal-
ization may be non-lincar (c.g., the score may increase lasler

al carly times) and may be dillerent [or different 1138 andiéor =

lor dilferent individual charactleristic values.

In some embodiments of the invention, the probability of
transter is preset (e.g., 0.01%, 0.1%, 1%, 10% or interme-
diate or smaller or grealer pereentages). Optiomally or addi-

tionally, mulliple additional 1138 are provided. cach ome s

transterred at g different probability. Optionally, the preset
probability is determined vsing a simulation. It is noted that
with a very small transter probability, there may not be
sullicient dillusion ol sccond 1Y values, while with a large
probability, all individuals will colleet all second 1128, given
enough time. For example, a simulation of a contact network
may be run with different preset transter valves o detect a
value which allows 1o distinguish belween (ypical sub-
population sizes and/or which, within the measurcment
period, does not refleet diffusion ol substantially all sccond
1Ds all over the network. Similarly, the degree ot uniqueness
of the second ID may be selected vsing such a simulation to
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ensure that the probability of a same second 1D reaching an
individual [rom (wo different subgroups is sulliclently low
{c.g.. below 10%).

An aspeet ol some embodiments of the invention relates
to the political issues involved in vaccination prioritization.
In some embodiments of the invention, vsing an objective
measure of risk due to behavior allows vaccination selection
withoul {or less) a political fal of scleeting groups and/or
reducing political pressure applicd 1o preler a particular
group, as the individuals are trealed by prioritivzation soll-
ware as individuals and do are not identified as or treated as
belonging to particular groups. Also within a particular
aroup, using an avtomated vaceination priortization method
can be used to reduce [riction and argumeni.

An aspeet ol some embodiments of the invention relates
lo encouraging users (o use a dedicated application/solware
for tracking contacts (and optionally identitving potential
superspreaders either anonyvimized or not) by providing

2p vaceinations and/or prophylactic treatments first to those

individuals that use the dedicated sollware. In some embodi-
menis, individuals (that use the dedicated soliware are those
individuals that contribute 1o the owverall benefit of the
population, therefore are provided with vaccinations and/or
prophylactic treatments before those who not.

Belore explaining at least one cmbodiment ol the inven-
tion in detail, it is © be understood thal the invention is nol
necessarily limited in its application to the details of con-
struction and the arrangement of the components and/or
methods set lorth in the [ollowing deseription andfor illus-
trated in the drawings andfor the Ixamples. The invention is
capable ol other cmbodiments or of being pracliced or
carried out in various ways.

Definition of the Population

During a pandemic. once a valid vaccine/prophylactic
drug becomes avallable, and the number ol vaccines/drug
doses 1s limiled or not all available at the same (ime. the
government must decide who will receive first the vaccine/
prophylactic treatment. According 1o studies, governments
deeide lo provide the first doses of the (reatment Lo the group
ol individuals that belong o

a) Health care services, for example doctors, nurses,
laboratories, hospitals, ete.;

b) Essential service services, for example police, fire
fighters. public seclor personnel, governmental personnel,
cle.: and

¢) High dsk individuals, tor example people with high
risk of complications, pregnant women, children, etc.

These individuals belong 1o a group called eritical groups,
due 1o the nature of their activity or due (o their health slatus
during pandemic times. Usually. eritical groups amount 1o
about 2% 1o about 10% of the total population of a country.

After the critical groups have been vaccinated and/or
provided prophylactlic treatments, since the number of vac-
cinations/treatments 1s limited, there is the question who
should be vaccinated/treated next. This is generally true also
within a eritical group or other group chosen for vaccination,
for example, a group of less at risk individuals, such as
males aged 30-60).

In some embodiments, the population is deflined as a
number of individvals between about 10 individuals and
about 100 individuals, optionally between abour 100 indi-
viduals and about 1.000 individuals, oplionally belween
about 1,000 individuals and about 1.000.000 individuals,
oplionally up o 10,000,000, optionally up o 100.000,000,
optionally up 1o the entire population of earth (eg., 8
billion).
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Principals of Herd Immunity

Belore explaining the invention. (he notion of herd immu-
nity should be explained. [erd immunity (also called herd
elfeet. community immunity. population immunity. or social
mmunity) is a form of indirect protection from infectious
disease that occurs when a large percentage of a population
has become immune (resistant) to an infection, whether
through  vaccination/prophylaclic  trealmenl or  previous
infections, thereby providing a measure of protection lor
individuals who are nol immune. In a population in which a
large proportion of individvals possess immunity, such
people being vnlikely 1o contrilwte to disease transmission,
chains of infection are more likely 10 be disrupted, which
cither stops or substantially slows the spread of discase. The
greater the proportion o immune individuals in 2 commu-
nity, the smaller the probability that non-immune individuals
will come into contact with an infections individual, helping
1o shield non-immune individuals from infection. Individu-
als can become inmune by recovering from an earlier
infection or (hrough vaccination/prophylactic  treatment.
Some individuals cannot become immune because o medi-
cal conditions, sueh as an immunodeficiency or immuno-
suppression, and for this group herd immunity is a crucial
method of protection. Once a certain threshold has been
reached, herd immunity gradually eliminates a disease [rom
a population. This climination. il achieved worldwide, may
resultin the permanent reduction in the number of infections
1o zero, called eradication. For example, herd immunity
created via vaccinatlon/treatment contribuled to the eventual
cradication of smallpox in 1977 and has contributed o the
reduction ol the lrequencics ol other discases. |erd immu-
nity does not apply to all diseases, just those that are
contagious, meaning that they can be transmitted from one
individual (o another. Tetanus. [or example. is infeetions but
not conlagious. so herd immunity docs not apply. lerd
immunily was recognized as a naturally occurring phenom-
enol in the 1930s when it was observed that after a signifi-
cant number of children had become immune to measles, the
number of new inlections lemporarily decreased, including
amomg susceplible children. Mass vaccination/lreatment Lo
induce herd immunity has since become common and
proved suceesstul in preventing the spread of many infec-
tious diseases. One of the main problems with achieving
herd immunity is (hat (there might be a limiled number ol
vaceinalions/realments available wo the population and mass
vaccination/treatment is either not possible or it would take
a long time to achieve herd immunity while the infectious
disease continues 10 spread.

It is a potential benelit of some embodiments of the s

invention Lo provide a method 1o resolve the problem ol who
10 vaccinate/treat during a pandemic when a low amount of
vaccine‘treatment doses are available, while still providing
an ellective herd immunily, optionally by beller targeling

those individuals Tikely o pass on discase and vaceinaling al - s:

least some of them, in a preferential manner.
Definition of Superspreaders

A superspreader is an unwvsually contagions organism
inflected wilh a disease (inlectious discase/virus/pathogen).
In the comtext of a human-borne illness. a superspreader is
an individual who is more likely to infect others, compared
with a typical infected person.

Some cases ol superspreading comlorm o (the 80/20 rule.
where approximately 20% ol inlected individuals  are
responsible for 8% ol transmissions, although superspread-
g can stll be said to oceur when superspreaders account
for a higher or lower percemtage of transmissions. In epi-
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demics with such superspreader events (SSEV), the majority
ol individuals inleet relatively few secondary conlacts.

Although loose delinitions ol superspreader evenlts exist,
some eflort has been made at delining what qualifies as a
superspreader event (SSEV), Llovd-Smith et al. (2005)
define a protocol to identify a superspreader event as tol-
lows:

a. estimale the elfective reproductive number, R. lor the
discase and population in quesiion;

b. construct a Poisson distribution with mean R, repre-
senting the expected range of Z due to stochasticity without
individual variation;

¢. define an SSEV as any intected person who infects
more than Z{n) others, where Z{n) is the nih pereentile of the
Poisson({R) distribution.

This protocol defines a 99th-percentile 881V ag a case,
which causes more infections than would occur in 99% of
infections histories in a homogeneous population. For
example, durng the SARS-CoV-1 2002-2004 SARS out-
break [rom China, epidemiologisis delined a superspreader
as an individual with at least cight transmissions of the
discase. lurthermore, superspreaders may or may nol show
any svmptoms of the disease. In the methods described here,
a threshold (or scale) for being a superspreader may be
defined manually and/or determined by analyzing actual
conlact-lransmission data collected manually andior aulo-
matically.

Putting aside hospitals, private residences and old-age
homes, almost all of these superspreader events (SSEVs)
took place in the context of (1) parties, (2) tace-to-face
professional nelworking events and meelings, (3) religious
gatherings. (4) sporls events. (3) meal-processing lacilities,
{6) ships al sca, (7) singing groups, and (8) [uncrals.
Factors of Transmission

Superspreaders have been identified who excrete a higher
than normal number of pathogens during the time they are
inlectious. This causes their comtacts Lo be exposed Lo higher
viral/bacterial loads (han would be seen in the contacts of
non-superspreaders with the same duration of exposure.
This medical information may be available for at least some
individuals, tor example, if the epidemic is a recurring one,
such as influenza. In addition, behavioral and medical attri-
butes may alse increase infeclivily. lor example. a chronic
cough (or one due o a wemporary discase. which may be
noted 10 a person’s medical record) may increase the degree
to which an individual is contagious. It is noted that conghs
and sneeves (and rate thereol) can be deleeted aulomatically
by a carricd device. such as a cellphone, by signal analysis
on an automatically and optionally continually (or repeat-
edly discrete) collected audio signal form the microphone. It
is noted that an individvual’s cellphone or other electronic
device may have access o a person medical records, by
commeeling 10 an MR of that individual.

Basic Reproductive Number

The basic reproduction mumber RO is the average number
of secondary intections cansed by a typical infective person
in a lotally susceplible population. "The basic reproductive
number is lound by mulliplying the average number of
contacts by the average probability that a susceptible indi-
vidval will become intected, which is called the shedding
potential. “The average number of contacts may [urther be
weighed by quality ol contact (c.g.. length. repetition. dis-
lance, protective means andfor airllow qualily)

RO=Numhur ol contacisx S hedding poreniial
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Individual Reproductive Number

The individual reproductive number represents the num-
her of secondary infections caused by a specilic individual
during the time (that individual is infectious. Some individu-

als have significantly higher than average individual repro- ?

ductive numbers and are known as superspreaders. Through
contact tracing, epidemiologists have identified super-
spreaders in measles. (uberculosis. rubella. monkeypox.
smallpox. I'hola hemorrhagic lever and SARS.
Co-Inlections with Other Pathogens

Studies have shown that men with HIV who are co-
infected with at least one other sexvally transmitted disease,
such as gonorrhea, hepatitis C, and herpes simplex 2 virus,
have a higher 111V shedding rate than men withoul co-
infection. This shedding rale was caledlated in men with
similar HIY viral loads. Once treatment lor the co-inleetion
has been completed, the HIV shedding, rate returns 1o levels
comparable 1o men without co-intection. Therefore, it could

be hypothesized that in case of viral diseases transmitted 2

through fluids. people with other pathologies. like chronic
coughing. could alse be delined as superspreaders and are
optionally so defined, or weighted accordingly in some
embodiments of the invention.
Exemplary Pathogens

In some embodiments, a pathogen may be one or more ol
a virus (In pl. viruses). baclerium (hacteria). fungus (lungi)
or a protozoad (protozoa), for example coronavirus
(COVID-19, SARS-CoV-1, SARS-CoV-2, MERS-CoV). In

[

some cmbodiments. the pathogen may be a virus, and said 3o

virus iy an influcnva virus. In some embodiments. the
disease resulls in influenza like symploms. It should be
understood, that where referred to “virus™ and/or “patho-

gen”, any one of an “infectiovs disease™, a “generic or

speeilic pathogen™, a “generic or specille virus™  are 35

included. and (he use of the erm “virus™ andfor “pathogen”
is just o lacilitale the explanation and they should include
them.

1
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In some embodiments of the invention, the disease is
transmilled by respiratory means, [or example, acrosol and!
or droplets. Oplionally. an clectronic device, such as a
cellphone is used to detect contact which may be sufficient
to transmit (e.2., detecting proximity for example, using
Bluctooth power: deleeting physical activily lor example,
buy analysis of an audio (race recorded rom such device
detecting being indoors or outdoors based on geolocation or
based on other sensors on the cellphone that are affected by
being indoors (c.g., cchoes in audio).

Vaccinations and Prophylactic Treatments

In some embodiments, the term vaccination means the
administration of a vaccine to help the immune system
develop protection [rom a discase. In some embodiments,
vaceines conlain 4 microorganism or virus in a4 weakened,
live or killed state, or proteins or toxins trom the organism.
In some embodiments, in stimulating the body’s adaptive
immunily, they help prevent sickness [rom an infectious
discase. In some embodiments, as staled above, when a
suiciently large percentage of a population has been vac-
cinated, herd inmunity resulrs.

In some embodiments, the werm prophylactic treatment
means 4 prevenlive measure laken w0 lend oll a discase or
ancther unwanted consequence.

In order to facilitate the explanation of the invention, the
term “treatment” will be used. It should be understood that
when the lerm “lreatment™ is used it refers o both vacei-
nations and prophylactic treatment.

In some embodiments, vaccines are all compounds as
disclosed in in the website of the World Health Organization
{(hitps:iwww|dot [who|dot imtpublications/m/item/drali-
landscape-ol-covid-19-candidate-vaceines). which are all
incorporated herein by reference. and which are oplionally
provided (e.g., as a Kit) with software such as described
herein and/or provided with instructions for vse targeting
potential super spreaders deteeted, lor example, using meth-
ods and apparalus as deseribed herein. and include the
lollowing:

28 candidate vaccines in ¢linical evaluation

COVID-19 Route:
Yaceing Type ol Nomber liming al’ Clinical
developer? Waooing candiciti al’ of Aslrnin- Slage
mamfacnurer  platfonn VAGCINE doses doges istration Thase 1 Thase 1:2 Thase 2 Thase 3
Tniversity Man- ChadOsl-8 1 15 PACTR 2H20-001228-32 ISR
of Oxlord: Replicaling 202006922165132 (I
Astraleneca Viral 2020-001072-15 Ba051424
Vector Interim
Repar
Sinovac Inactivated  Inactivated 2 i, 14 j1SI NCTO4383574 NCT
days NCTO4352608 04456595
Wuhan Tnactivatded  Inactivited 2 0, 14 ar M Chi Chi
Institute of 0,21 CTR CTR
Biclogical days 200031809 2000034780
Presdnets
Sinepharm
Deijing Inactivated Inactivated 2 0. 14 or I Chi Chi
Institute of 0,21 CTR CTR
Biclogical diys 2000032459 2000034780
Products
Simepharin
Maduerna? ENA [N E- 2 [, 2% M N MO0 507E NTTDALT042T
NIALD eneapsulaied diys 04283461
mRINA Duterim
Repoern
BioNTechd ENA 3 INE- 2 [, 2% M 2020-00 [O38-36 N
Fasunlhauma’ mRNAs days Chi 04368728
Tfizer CTR

2000034825
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Vaccine Typeof  Number Timing of Clinical
developer? Yieoine candidite of al’ Adrnin- Slage
mannfactimer  plailorm vaceine doses loses STl ian Phuse 1 Phusge 142 Phise 2 Phuse 3
Can®in Nen- Adenovirus 1 M Chi Chi
Biological Type 5 CIR IR
IneBaiiing 2000030906 20000317451
Institute of Study Repaut Study Repout
Bicicehnology
Al TProtein Adjnvanted 2 ord 0, 28 M NCT NCT
Zhifei Subunit  recombinant ar (4445154 4466083
[Lengeom profein 0, 28,
Bio- (RID- 56 davs
pharmaceutical Iirmery
Institnie of
Microbialogy,
Chincse
Acadenny
of
Seicnees
Institute of  Inactivated  Inactivated 2 0,28 In WNCT NCT
Muodical days 04412538 (4470609
Riclogy,
Chinese
Acaidemy
ol Medical
Sclences
[newvia 1A 1A 2 0, 28 113 N
Thanma- plasmid days 04447781
ceuticals’ vaccine NCT
[niernaional wilth 04336410
Vaccine electra-
[nailute paralicn
Ozka 1A 1A 2 0,14 [8 N
Tniversity: plasmid days 04463472
Anlics’ VOIS +
Talkara Bia Adjuvant
Cadila DA Dl 3 0. 28, 1D CTRE
Hueallheare plasmid 56 duys 20204)TA26352
Limited vaccine
Crenexing 1A 1A 2 0, 28 [8 N
Cansarlinm Yieoine days (4445380
(GX-19)
Bharat, el ivaied Whale- 2 0, 14 [ N
DBiotech Wiron days 04471519
Inactivated
Tanssen N~ Ad2a00VE 2 0, 56 [8 N
Thanma- Replicating days 04436276
ceutical Viral
Companics Yoewlor
Novavax Trotein Full 2 0,21 In NCT
Subunit length days D436EG8R
recorrthinant,
SARS
Cov-2
glyeoprotein
nanaparticle
vaccine
adjuvanied
with
Matrix M
Kenucky Predein RREI}- 2 0,21 [ N
Diopracessing,  Subunit based days 4473690
Inc
Arctinsd RNA mENA [8 N
Inike-NT'S D44R0057
Gamaleva Nou- Adene- 1 M MNCT
Ruzcarch Replicaling hised 04436471
Instimite Wiral WNCT
Veotor 04437875
Clover Predein MNalivis 2 0,21 [M 1840
Biophatma- Subunit like days Q4405508
centicals Inc.f Trimeric
CRK v naviax snbunit,
Spike
Protein

vaceine
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Vaccine Typeof  Number Timing of Clinical
developer? Yieoine candidite of al’ Adrnin- Slage
mannfactimer  plailorm vaceine doses loses STl ian Phuse 1 Phusge 142 Phise 2 Phuse 3
Vaxine Pry Protein  Recombinant 1 M NCT
T Mudyox Snlnni spike (4453852
prolein
with
Addvax 'V
adjuvant
University Trotein Malecular 2 0,28 M ACTRN
ol Snlnni clamp days 1262000067493 2R
Oueensland: stahilized
18] Megius Spike
prolein
with
MIEG
adjuvant
Instinnte Replicating  Measles- Lor2 0,28 M MNCT
Pasteind Wiral veolor days (04497308
Themis! Vector based (not yet
Univ. el reerniling
Pilishurg
CVRMerck
Sham &
Dohme
Imperial RNA LID- 2 M I[SRCTN
Colleae neoVatkhA 17072602
Londen
Curevac BNA wRNA 2 0, 28 M NCT
days 04449376
TPepple's BNA mENA 2 0, 14 In Chi
Libertion ar IR
Armmy 28 duys 2000034112
(PLA)
Acaidemy
af Military
Selences’
Walvax
Diatech.
Muodicapge ¥I.p Plani- 2 0,21 [ 1840
[ne. derived days 04450004
vLDP
adjuvanied
with 8K
ar
Iy ratviex
adjs.
Muodigen Predein 5-2pP 2 024 M N
Waooing Snlnni pratein + days 04487210
Biclogics CpGloLs
Comordlion’
NIALIY
Irenavax

139 candidate vaccines in preclinical evaluation

Current stage of Same platform

Type of clinical cvalnalion’ o7 nen-

candidate Caronavitus regulal oty slalng- Caronavitus
Platfarmn vaceine Develaper tatpet Coronavirus candidate  candidates
DNA DA, DIOSvnVax Ld! SARS-CoV-2 Tre-Clinical

engineered Lniversily of anid

vacclle 1nserts
compatible
with rnliiple

Cambridee

delivery

FyEtens
13NA 1M A vaceine lige University
13NA 1M A plasmid Scancel U niversity
vaceine of Nottingham
RED&N Mattingham Trent

Loniversily

SARS-UnV2
SARS-UnV2

SarbecaCoronavimses

Pre-Clinieal
Pre-Clinieal
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candidate Carpnavims regulatory status- Carpnavims
Platlorm vaceine eveloper liargrisl Coromavitng candidate  candidaics

1INA

DNA

1INA

1INA

1INA

1INA
DNA

DNA

13NA
Inactivated

el ivaied
Inactivated

el ivaied

el ivaied

el ivaied

el ivaied
Inactivated

el ivaied

[ive
Adtennaied
Virus

[ive
Attenuated
Wirns

[ave
Attenuated
Wirus

Mon-

Replicating Viral
Voealor

Mon-

Replicating Viral
Voealor

1M A plasmid
vaceine

8. 81,82,
RBIMEN
DINA with

clecitaporalion

1M A with
electioparation
1A

Plasmid 13MA,
Nuedle-lree
Delivery

1M A vaceine
msDIvA

vaceine
DA vaccine

hac' I'R] -8pike
Inactivated +
alurn
Inactivited
Inactivated

Inactivited
whols vims
Inactivited

IR

Inactivided +
Cpdi LOTH
Inactivated +
Cpdi LOTH
Inactivited

Coslon
deoptimized
live attenuated
vaceines

Coslon
deoptimized
live attennaied

vaceines

Croidon
deoptimized
live attenuated
vaceines
Sendal vims
wectar

Adenovirus-
hased

Malicnal Research
Centre, Egypt

Karolinska
[nstituneCohra
Biologics
(OPENCORONA
Privject )

Chula Vaeeine
Research Center
lakis'Applicd
13NA
Sciences/Evvivax
[mrmnnoric
Therapeinics,

Ine /EprVax.
[nePharrrialet,
Biohel Asid
Mediphage

SARS-UnV2

SARS-CoV2

SARS-UnV2

SARS-UnV2

SARS-UnV2

SARS-UnV2
SARS-CoV2

Bioceulicals 1 niversily

ol Walerloo
Entos
Pharmacouticals
Symnviv

EM Riclogics

Scleuk University
Ercives
Loniversily
Naienal Research
Centre, Egypt
Betjing Minha
Riolcehnology
Ca., Lud.

Ok Lniversily?
BIKENS
WIRLOIIN

Sinorvae | yniovax
Valneva: Dynavax

Research [nsiine
for Bialogical
Salety Probloems,
Rep of
Kazakhstan
Moehmot Al
Axdinlar
Triversity:
Acibadem
[abmed

[Tealth

Sorv .
CodagenixSernm
Institute of

[ndia

[ndian
Dnununelogicals
Lod/Griftith
Loniversily

ID» Phammna

Anleara
T uversity

SARS-CoV2

SARS-UnV2
SARS-CoV2

SARS-UnV2
SARS-CoV2

SARS-UnV2

SARS-UnV2

SARS-UnV2

SARS-UnV2

SARS-CoV2

SARS-UnV2

SARS-UnV2

SARS-UnV2

SARS-UnV2

SARS-CoV2

SARS-CoV2

Pre-Clinieal

Tre-Clinical

Pre-Clinieal

Pre-Clinieal

Pre-Clinieal

Pre-Clinieal
Tre-Clinical

Tre-Clinical

Pre-Clinieal
Tre-Clinical

Pre-Clinieal
Tre-Clinical

Pre-Clinieal

Pre-Clinieal

Pre-Clinieal

Pre-Clinieal

Tre-Clinical

Pre-Clinieal

Pre-Clinieal

Pre-Clinieal

Pre-Clinieal

Tre-Clinical

Tre-Clinical

SARE

H AW,
Tufa,
AIKY,
L1,
STV, RSV,
DENV
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Type of clinical evaluation for nen-
candidate Caronavitus regulal oty slalng- Caronavitus
Platlorm vaceine eveloper liargrisl Coromavitng candidate  candidaics
Man- Adenc- Massaclmsetts SARS-CoVz Tre-Clinical
Rueplicating ¥iral  associaled live and

Voealor

Mon-
Replicating Viral
Voealor

M-
Rueplicating ¥iral
Vector

Man-
replicating wiral
violar

M-

replicating viral
vectar

M-

Replicating Viral
Voealor

Non-

Replicating Viral
Voealor

Non-

Rueplicating ¥iral
Voealor

Non-

Rueplicating ¥iral
Vector

Non-

Rueplicating ¥iral
Vector

Mon-
Replicating Viral
Voealor

Non-
Rueplicating ¥iral
Vector

Mon-
Replicating Viral
Voealor

Non-

Rueplicating ¥iral
Vector

Non-

Rueplicating ¥iral
Vector

WViTHE veelor

(AAVCOVID)

MVA encoded
VLP

Replicalion
delvarive
Simian
Adenovitg
(GRAd)
encading
SARS-Cov-28
MVA-S

encaded

MVA-S

adenovitnz-
hased

SARSI-CaV
spike protein
Adeno3d-hased

2nd Gen E2b-
AdS Spike,
RBI3,
Nucleocapsid
Snbonnneensd
Oural

Ads 8
[GRIAN '
platform)

Oral Ads S

adencvirus-
based + IILA-
mat ched
peptides

Oral Vacoine
plat form

KMVA
exXpressing
situcturl
prateins
Dendritic cell-
hased vaceine

paraimnfluenza
vitns 5 (PI¥5)-
based vaccine
expressing the
spike protein

1ar Massachusolls
Greneral
Haospital AveXis

GeoVax BravoVax SARS-CoV2

Rt | hora? SARE-(oV2
[ AR

Tvercells

DZIF -

Crermin

SARS-CoV2

Conter for
Infection
Research 1Y)
Bioloaika
CuhII
[IMBAFS-
[Taspital
Clinie, Spain
Alimrnwne

SARS-UnV2

SARS-UnV2

Ercives SARS-CoV2

Tiversity
DumumityBio, SATS-COVD
[ne. &

Manl Kooz,

e,

Greffex SARS-CoVz

Stabilitech SARS-CoW2
Biopharris

Lud

Yala Pan-Carona
Therapeutics
lad

Waxalt SARS-CoV2

Centro SARS-CoV2
Macional

Biatecuola gia
(CNDE-CEICT, Spain
Tuversity of
Wanitoba

SARS-CoV2

Tuversity of SARS-CoV2
Creorgiyf
T uversity

of Lowa

Tre-Clinical

Pre-Clinieal

Tre-clinical

Pro-clinical

Pre-Clinieal

Tre-Clinical

Tre-Clinical

Tre-Clinical

Tre-Clinical

Tre-Clinical

Tre-Clinical

Tre-Clinical

Tre-Clinical

Tre-Clinical

LASY,
EROV,
MARY,
[TV

Many

inlle

flu, Chik.
Sk,

and
Norovirus

Infa,
CHIKY,
LASY,
NORV:
RO,
RVFE.
LDV,
VI
Multiple
candidates

MERS
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Platlorm vaceine eveloper liargrisl Coromavitng candidate  candidaics
M- Recombinan Bhurat. SARE-(oV2 Pre-Clinieal Hew, Niy,
Replicating Viral  deactivated Biotech/Thomas EROV,
Yoolor ralivs vinus Tellerson [LARSA,

conlaining 51 Loniversily CCHLY,

M-

Rueplicating ¥iral
Vector

M-

Rueplicating ¥iral
Vector

Prodein
Subunit

Protein
Subnnit,
Prodein
Subunit

Protein
Subnnit,
Prodein
Subunit

Protein
Subnnit,

Protein
Subnnit,

Prodein
Subnnit,

Protein
Subnnit,

Protein

Subunit

Protein
Subnnit,

Prodein
Subunit

Intliema A
HINT vecior

Inactivited

Fln-hased
SARS-CoV2
ne +

i
Adjimnt,

Protein Bubunit,

RED-protein

Recombinan §
pratein

TPeptide +
novel adjireant
% zubnnil
intranasal
lipesomal
Formulation
with

Gl
adjs.
S-Tratein
(Subunithy +
Adjreant,

E coli baged

lixpression

{AM052

Pratein Subumut
BN, MART
pralein

Protein Bubunit,

RED protein
Mhzed with Te
al 1203 + Addj.
Capsid-like
Particle

Drasophila 52
inseel, cell
EXpression
systemn VLDs
Peptide
antipens
farmulated in
1.NP

MNalicnal
R
Centre, Egypt
MNalicnal

rih

Conter for
Crenetic

lingineering amd

Riolcehnology
{BIOTEC ¥GTO.
Thisiland
Rasearch
Institute for
Bioloaical
Saloly
Problems.
Rep of
Karakhsian
Mynvax

Lerruir
Biamedicine
anmd Generme
Clenter
Bagazici
Loniversily
Lniversily of

Wirginia

[Telix Diogen
Cansull,
Ophomaoso &
Trinity
[mrnoneeTicien
[aboraiery,
Ozhomasa,
v Slate,
MNigeTia.
National
Rasearch
Clentre,

Egypt
Lniversily of
Sian Marlin
and
CONICIET,
Argenlina
Chulalongleorn
Loniversily/GPO,
Thisiland
AdaptVac
(PREVENT-
el o
cansartiu
ExpreSZion

MY Inc

SARS-UnV2

SARS-UnV2

SARS-UnV2

SARS-CoV2

SARS-UnV2

SARS-CoV2

SARS-UnV2

SARS-CoV2

SARS-CoV2

SARS-UnV2

SARS-CoV2

SARS-CoV2

SARS-CoV2

SARS-UnV2

Pre-Clinieal

Pre-Clinieal

Pre-Clinieal

Tre-Clinical

Pre-Clinieal

Tre-Clinical

Pre-Clinieal

Tre-Clinical

Tre-Clinical

Pre-Clinieal

Tre-Clinical

Tre-Clinical

Tre-Clinical

Pre-Clinieal

MERS
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Type of clinical evaluation for nen-
candidate Caronavitus regulal oty slalng- Caronavitus
Platlorm vaceine eveloper liargrisl Coromavitng candidate  candidaics
Protein S pratein WRALRS SARS-CoV2 Tre-Clinical
Subnnit, LSAMRID
Prodein S prolcin + MNalicnal SARE-(oV2 Pre-Clinieal [nNuenra
Subunit Adjuvant Institute of
[nleeious
Disease.
TapansShionogi
LMN Pharma
Protein VLD- Osalca SARS-CoVz Pre-Clinical
Subnnit, recombinan Loniversily!
pralein + BIKIEN
Adjuvant National
[nstitutes of
Biomedical
novation.
Tapan
Protein microneedle Tuiv. af SARS-CoVz Pre-Clinical MERS
Subnnit, arrays S1 Pilsburzh
suhinitl
Protein TPeptide Yaxil Dic SARS-CoV2 Tre-Clinical
Subnnit,
Prodein Adjrreaned Bioloaical 16 SARE-(oV2 Pre-Clinieal
Subunit pratein subunit Lud
[RBIY
Protein TPeptide Flow Tharma SARS-CoV2 Tre-Clinical Ebola.
Subuunit Inc Marburg,
HIY, Zika,
Influenza.
[TV
| herapoulic
VAGCINE,
BreastCA
viecine
Protein S pratein AT Vaccines SARS-CoV2 Tre-Clinical
Subunit
Prodein Ti-Key poptide Cronerexpi Vax SARE-(oV2 Pre-Clinieal [nNuenea,
Subunit [T+,
SARS-CoV
Prodein S pralein i Viexd o nive, SARE-(oV2 Pre-Clinieal H7NG
Subunit of Georgia
Protein Protein Subumt — Epivax SARS-CoV2 Tre-Clinical
Subnnit, IPY-Clov-149
Protein S pratein Sanofl SARS-CoV2 Tre-Clinical Influenza.
Subunit {baculovirus Pastewr’ GFK SARS-CoV
production
Protein 2p-96 [Teat SARS-CoV2 Tre-Clinical NECLC.
Subunit backbone Biolegics Uiy, IV,
O Miami rrualarii,
Zika
Protein TPeptide FRRI SRC SARS-CoV2 Tre-Clinical Ebola
Subnnit, vaceine ¥R
VECTOR.
Raspotrebnadzor,
Kaltsove
Protein Subuut FERI SRC SARS-CoVz Pre-Clinical
Subunit vaceine Lat)
VICTOR,
Raspotrebnadzor,
Kaltsavo
Prodein =1 ar RRD Baylor SARE-(oV2 Pre-Clinieal SARE
Subunit pratein Callege of
Medicine
Prodein Snbunit, iBiat0- SARE-(oV2 Pre-Clinieal
Subunit pratein, plant Pharming
praduced
Prodein Recombinan Sainl- SARE-(oV2 Pre-Clinieal
Subunit pratein, Petershurg
nanaparticles selentific
[hased on 8- rescarch

pratein and
ather epitopes)

mstimte af
vageines and
RCTUITLE
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candidate Caronavitus regulalery sl Caronavitus
Platlorm vaceine eveloper liargrisl Coromavitng candidate  candidaics
Protein COVID-14 novax Xiamen SARS-CoVz Pre-Clinical [TV
Subnnit, HWE-03 LnivGEK
trincaled ¥
(gpilee] proteins
Prodein Adjrreaned V1120 SARE-(oV2 Pre-Clinieal
Subunit microsphere DuterVas.
peptide Tuversity of
Suskalchewan
Protein Synthetic Long OneoiIen SARS-CoV2 Tre-Clinical
Subnnit, Peptide
Vaceine
candidate for 5
and M proteins
Protein Oval E, coli- MIGAL SARS-CoVz Pre-Clinical
Subunit based pratein Galilee
exprossion Rasearch
systemn of 8 Institute
and N protcing
Prodein Nanoparticle lakePharm, SARS-CoV2 Pre-Clinieal
Subunit vaceine e,
Prodein Plani-based Baiya SARE-(oV2 Pre-Clinieal
Subnnit, suhinitl Phytopharm:?
{RED-Fe + Clhula
Adjrreanty Wareine
Research
Center
Prodein OMV-based Quadram SARE-(oV2 Pre-Clinieal Lilu A,
Subunit vaceine Institute plagne
Rioseicnees
Prodein OMV-based Bi{3MVvis SARE-(oV2 Pre-Clinieal
Subunit vaceine ST, of
Trenie
Protein struetirally Lomaonosov SARS-Covz Tre-Clinical mbella,
subUILL medified Moscow rotavims
spherical Sl
particles of the T uversity
Tolwera moesdie
vitis (UMWY
Protein Spike-hased Tuversity of SARS-CoV2 Tre-Clinical [lepatitis C
Subnnit, Alberia
Protein Recombinat AnyGa SARS-CoV2 Tre-Clinical
Subunit S1-Fe fusion Technology
pralein
Protein Recombinat Yisheng SARS-CoV2 Tre-Clinical
Subnnit, pralein Biopharris
Prodein Recombinan § Viabioleeh SARE-(oV2 Pre-Clinieal
Subunit pratein in IC-
Blivs
Prodein Orally Applhicd SARE-(oV2 Pre-Clinieal
Subunit delivered, heat Biatechmology
glahle subnni [nstitune,
e,
Protein Teptides Axan SARS-CoV2 Tre-Clinical
Subnnit, derived Trom Mourescienos
Spike pratein sE
Prodein Protein Bubunit, MOGAM SARE-(oV2 Pre-Clinieal
Subnnit, [nstiture for
Biomedical
Rosearch, (GO
Pharma
Protein RED-based NeoviiTel SARS-CoVz Pre-Clinical
Subnnit, Aviv
Triversity
Protein Oniter IntravaceEpivax SARS-CoV2 Tre-Clinical
Subnnit, Marnbrance
Vesicle ((OMV]-
subunit
Prodein Ourer [nirvace’ | pivax SARE-(oV2 Pre-Clinieal
Subunit Membrane
Vesicle(OMV -
peplide
Protein Spike-hased Dunumelrecise’ SARS-CoV2 Tre-Clinical
Subunit (epitope LiteVax

serecning) By
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Platlorm

Type of
candidate
vaceine

eveloper

Carpnavims

[ERyit]

Currenl stage ol
clinical evaluation’
regulatory status-

Coromavitng candidite

Same plallorm
for non-
Caronavims
candidalcs

Rueplicating ¥iral
Veotor
Rueplicating ¥iral
Yoelor

Rueplicating ¥iral
Voealor

Replicating Viral
Voealor

Replicating Viral
Voealor

Rueplicating ¥iral
Voealor

Rueplicating ¥iral
Veotor

Replicating Viral
Voealor

Replicating Viral
Voealor

Rueplicating ¥iral
Voealor

Rueplicating ¥iral
Veotor

Rueplicating ¥iral
Vector
Replicating Viral
Voealor

Replicating Viral
Vector

YTy Veotar

Maazles Yoolor

Maazles Yoolor

Measles Virus
(8, ™ larges)

Ilorsepax
veolar
cxprossing B
pratein

Live virl
vectored
vaccine hased
an allenualed
inMuenza virus
hackbone
[imranasal)
Recombinan
vaccine hased
on [nluena A
witis, Lor the
prevention of
COVID-19
[imranasal)
Aftenmated
Intlema
CRpresEinG an
ANripenlc
potion of the
Spike pratein
Influenza
veolar
CxRpesEIng
RED
Replication-
cornpelen
VEV chimeric
wiTls

technology
(VEWAR
delivering the
SARS-Covl
Spike (%)
glyeopralcing
VEV-N

VEV-S

VEY vectar

VEVS

KL Teuven

Cadila
Healtheare
Limited

I'BR] SR

Yh

WECTOR.
Raspetrehnickaor,
Kaltsove

DZIF -

Crermin

Conter for
Infection
Raesearch?
Can¥irex AG
Tonix
Phirmmaa/Sont hern
Rasearch

B3 ATY and
[Tk

I'BRE] SR

VD

VICTOR,
Raspetrehnickaor,
Kaltsavo

Fundagic
Ozvealdo
e anid
Istifute
Brinanian

Tuversity of
Hung Kong

[AY [IMerek

Lniversily of
Western
Ontaric
Armabindo

FRRI SRC

Yh

WECTOR.
Raspotrebnadzor,
Kalgove

Ierael

Institute tor
Bioloaical
ResearclWelzmann
Institute of

Science

SARS-UnV2

SARS-UnV2

SARS-UnV2

SARS-CoV2

SARS-CoV2

SARS-UnV2

SARS-UnV2

SARS-CoV2

SARS-CoV2

SARS-UnV2

SARS-UnV2

SARS-UnV2

SARS-CoV2

SARS-CoV2

Pre-Clinieal

Pre-Clinieal

Pre-Clinieal

Tre-clinical

Tre-Clinical

Pre-Clinieal

Pre-Clinieal

Tre-Clinical

Tre-Clinical

Pre-Clinieal

Pre-Clinieal

Pre-Clinieal

Tre-Clinical

Tre-Clinical

Zika,
H7NG,
CHIRY

Smallpox,

rmankeypox

[nNuenra

[nNuenra

Inthienza

libexla,
RUETIMTIYES
Lassa

HIV,
MERS
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candidate Caronavitus regulal oty slalng- Caronavitus
Platlorm vaceine eveloper liargrisl Coromavitng candidate  candidaics
Replicating Vieal  M2-deficient T SARS-CoV2 Tre-Clinical influenza
Yoolor single Madizon  Uludien
replicalion Bhurat.
(M2SR; Biatech
inNuenza
wector
Replicating Viral  Newcastle Dtravace’ SARS-CoV2 Tre-Clinical
Yoolor isease virns Wageningen
vectar (NDV- DBiaveterinary
SARHCOV- Raesearch?
2/8pike) Utreeht Univ,
Replicating Viral  Avian The SARS-CoV2 Tre-Clinical
Voealor PATAMYRAOVITUS [atnaser
vectar T luversity,
[ADMY) TK
RMA Sl Crennovi SARE-(oV2 Pre-Clinieal
amplifying
ENA
RMA mRNA Scleuk SARE-(oV2 Pre-Clinieal
T uversity
RMNA INP-mRNA ITanslane HARS-Cov?2 Pre-Clinieal
Bio Suneali
Pastewr
RMA LMP-mRNA CanRing SARE-(oV2 Pre-Clinieal
Biologics: Trecision
ManoSystems
RMA 1.MP- liudan SARE-(oV2 Pre-Clinieal
encapalated Triversity:
mRNA Shianghai
cockiail lac'long
encading VLD Triversity:
RNAC e
Biapharma
RNA LNP- Fudan SARS-CoVz Pre-Clinical
eneapsulaied Loniversily!
mBENA Shanghai
cncoding RBI) lac'long
Loniversily!
RNACure
Biopharris
RNA Replicating, Centro SARS-CoV2 Tre-Clinical
Defective Nacional
HARSE-CoV-2 Biatecnclagia
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RNA LNP-mRNA Clmla SARS-CoV2 Pre-Clinical
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Currenl stage ol Same plallorm

Type of clinical evaluation for nen-
candidate Caronavitus regulal oty slalng- Caronavitus
Platlorm vaceine eveloper liargrisl Coromavitng candidate  candidaics
VLT vLDP Bezmialem SARS-CoVz Pre-Clinical
Wakil
Loniversily
VLT VLP Middle East SARS-CoVz Pre-Clinical
lechnical
T uversity
VLI Envelaped VDI SARS-Cov-2, Tre-Clinical ChIV,
Yitus-like Vaceines Ine. SARS-Cov, & CGBM, Zika
Particle MERS-CoV
[V
V1P S pralein [rsidswixa SARE-(oV2 Pre-Clinieal
imteprated ATDS
HIV VTP Roscarch TR TA-
CReSADarcelona
Supercomputing
Centrei(nilnls
VLT VLI + Maludol SARS-CoVz Pre-Clinical
Adjimnt, Lniversily! The
Cronvernment.
Pharmacentical
Ormanizalion
(GPO)Siriraj
[Taspital
V1P Yitus-lke Mavarrabiomed, HARS-CoV2 Pre-Clinieal
particles. Oneoinummnolesy
lentivirus and aroup
hacnlovirs
velicles
V1P Yitus-lke Saiha (rmbH SARE-(oV2 Pre-Clinieal
paricle, hased
an ROD
displayed on
virs-like
particles
V1P ADomerl™M [mophoron SARE-(oV2 Pre-Clinieal
nltiepitope Ltd and
display Briziol
Lniversily's
Max Tlanck
Centie
VLI Unknewn Daherty SARS-CoV2 Tre-Clinical
Istitute
V1P VILE ORIVAX HARE-Covl Pre-Clinieal
SARS-CoVz
V1P cW1.p ARLES SARE-(oV2 Pre-Clinieal rralaris
Riolcehnology
VLT VLDs Ty, of Sao SARS-CoVz Pre-Clinical
replidesswhole Paiila
wiTls

In some cmbodiments. vaceines are all compounds as
disclosed in in the website of ClinicalTHals gov (https://
clinicaltrials[dot]gov/ct2/results?eond COVID-19), which
are all incorporated herein by reterence. Other vaccines may
be used as well.

In some cmbodiments. treatment can be the use ol
I lydroxychlorogquine and azithromycin plus vine.

In some embodiments, vaccines include the vaccine
developed by the Moscow-bhased Gamaleva lnstitute, named
Sputnil-V¥.

In some embodiments, providing a treatment as disclosed
dbove Lo healthy subjects can be understood as prophylactic
treatment and/or vaccination.

Exemplary Classification of Superspreader

Relerring now o IIGL 1, showing a schemalic represen-
tation of a definition of superspreader. according o some
embodiments ol the invention. In addition to the notion that
a superspreader might be identified as a person who excretes
a higher than normal number of pathogens during the time
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they are infectious. a superspreader is a person who may
excrete a normal (or low) number of pathogens during the
time they are infectious but this person is potentially and/or
effectively in contact with a high number of people, there-
lore potentially inlecling the same or more number of people
as 4 porson who exeretes a higher than normal number of
pathogens. as schematically shown lor example in FIG. 1.
Following this logie, according to some embodiments of the
invention, a superspreader is further identified according to
the number of people he/she can potentially be in contact
with. is expected or estimaled o be in conlact with (c.g.,
based on number he has been in comlact with). no maticr the
level of excretion of said person.
Super-Spreading Potential Score

In accordance with some embodiments of the invention,
there are provided methods and systems of providing sub-
jeets in a population with a “superspreading score™, which
will help 10 provide the order in which the subjects, option-
ally in groups of subjects, will receive treatments. In some
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embodiments, the higher the score the higher the potential of
cach individual o spread the discase. In some embodiments.
the higher the score, the carlier the individual should receive
the treatments. In some embodiments. a potential advantage
of vaccinating/treating individvals having the higher super-
spreading score is 10 block potential intersections where a
higher number ol individuals might be infected by the
potential superspreaders. and this is done by vaccinaling
individuals with potentially and/or actnal higher chances to
meet other people, and optionally also in relation to other
individuals (tor example by normalization of the data). In
some embodiments, a polential advantage ol this method is
that a population will polentially reach [aster a state of herd
Lmunity, as the provision of treatments continues.

Referring now to FIG. 2, showing a tlowchart of an
excmplary cmbodiment ol the invention. In some embodi-
moents. the system and methods are based on the [ollowing:
receiving inlormation aboul a subjoct 202, analyving the
received information 204, generating a score 206 based on
the information, optionally allocating the subject based to
the score o a score group 208, and providing treatment
according o the score and/or according 1o the score group
210. As will be shown below, some or all of the receiving
and generating may be performed on an electronic device of
subject 202,
Ixemplary liactors Inlluencing the Score

In some embodiments, the score is generated ulilizing one
or more factors and/or components, each inflvencing the
final score by either adding or subtracting from the score. In

same embodiments, the one or more [actors can influcnce 3

the score in a linear maller (increasing/decreasing the score
lincarly, lor example +1 (o the score or =2 1o the score)
and/or one or more factor can affect the score in a weighted
matter, as will be further explained below. Exemplary fac-
lors andior compenents are ome or more ol the following:
Prolession in Record of the Individual

In some embodiments, the prolession ol the individual is
correlated with a potential number of people the person
might be in contact with during a regular day of operation.
In some embodiments, individuals (hat polentially must
meel many people due o their profession will receive a high
score. For example, cashiers at the supermarket, vendors in
markets, bus drivers, delivery people, techinicians, librarians,
ete. In some embodiments of the invention, the profession
information is used to estimate a conlact quality score. Tor
example. doctors being more carelul with PPL than teachers.
It is a particular feature of some embodimenms of the
wvention, that differences within such a group, such as
hetween dillerent doctors. are delermined. In some embodi-

ments of the invention. a subject’s score is modilied accord- =

ing 1o the profession. lor example. o compensale [or erili-
cality of the subject and/or to lack of control of the subject
(e.g., a bus drver) over nmber of contacts.

In some cmbodiments ol the invention. a subject provides

prolession inlormation or other information used 10 adjust s

scoring by scanning a barcode (or other machine-readable
iremt such as a barcode or RFID chip identity card) which is
optionally digitally signed with such intormation. Option-
ally, this allows the device o know the profession informa-
tion, bul may notl allow the device andfor the information
provider to link the request for data to a particular indi-
vidual. Thus potentially maintaining privacy.
Characterislics ol Population Polentially 1o Moot

In some embodiments, the kind ol population thal a
cerlain subjeel can polentially meel will cither inerease or
decrease the score. For example, teachers that meet many
children will be provided with a higher score, since it and
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once the children are intected by the teacher, the children
relurn home and potentially infeet their Familics. While lor
cxample, a doctor that works al a prison would potentially
receive a lower score sinee the incarcerated people in the
prison are not leaving and probably will not infect anyone
else (the infection is contained to the prison alone).

Another example, if a certain sulyject meets only a certain
number o individuals. and mainly only those individuoals,
for example a subject in a close communily, then that subject
will receive a lower score.

Characteristics of Population that a Subject Actually Met

In some embodiments, if' a certain subject meets people
that were identified as superspreaders, this will influence the
score by increasing their score. also when compared 10
subjects thal do nol meel superspreaders andfor regular
people. In some cmbodiments. the information regarding
meeting a superspreader is performed between the mobile
devices in an anonvmous matter, for example, as will be
turther explained below.

The Nature of the |ocations

In some embodiments. the nature ol a location means il it
i im a closed place, 10 s in an open space, i1t is indoors,
it it is outdoors, quality of ventilation or any combination
thereof. In some embodiments, the nature of the locations
can drastically change the score given Lo a subject. It has
been shown that a likelihood ol a subject transmilling a
pathogen increases by a laclor of between about 10 times 10
about 100 times when the location is indoors and/or in a
closed space. This is because the risk of infection is
increased due to the possible buildup of the airborne patho-
gen-carrying droplets, the pathogen likely higher stability in
indoor air. andi/or a larger density ol people.

In some embodiments. il the location is indoors or in a
closed location, then the score given to the subject for a
contact will increase.

In some embodiments, other factors that influence the
increment or reduction ol the likelihood of a subject trans-
mitling a pathogen indoors are one or more of ventilalion
rale. use ol natural venltilation. avoidance of air recireulalion
and vse of air filters.

In some embodiments, the system will comprise infor-
mation on indoor locations related to the ventilation rate, use
ol natural ventilation, avoidance of air recirculation and usc
ol air [ilters. In some embodiments, an indoor place com-
prising a high ventilation rate score will provide a lower
score 1o the individvual when compared 10 a place having a
low ventilation rale score.

The Kind ol Places Usually Visiled by the Subject

In some embodiments, subjeets thal are prone 1o requent
religious or secular events, like in a svnagogue, a church or
a mosque or a dancing venue, where the people are in close
proximily 1o cach other. and talk. pray, sing and/or breathe
deeply and/or mingle more, will receive a higher score (c.g.,
for such a contact event) than those who do not frequent
religious events. In some embodiments, similarly 1o above,
also subject that are prone to frequent sports events will
receive a higher score. In some embodiments, places that are
frequented regularly by a large quantity ol individuals
{including public transportation, detectable for example, by
geolocation and/or regular start-stop movement that matches
a public transportation profile and/or basc don payment
aclivily using the racking clectronic device) will be marked
as poinls on inlerest [or the polential spreading ol the
infectious disease/virus/pathogen, and subjects that trequent
those places will receive a higher score.



us 11,107,588 B2

51

The Length of Time at the Locations

In some embodiments. the lengih that a subject stays in
one place will contribute 1o the determination ol the prob-
ability 1o infeel olhers and/or 1o be infecled by others. lor
example, a subject that visits many places but stays there just
for a minute or two might receive a lower score (e.g., for a
contacl event) than a person that stays for longer in a low
places, since staying lomger al one place potentially
increases the chances to infect and/or be intected.
Historical Geolocation Data of the Individual

In some embodiments, historical data of the location of an
individual is used o asscss (he polential geolocation aclivily
of that specific individual. For example. Google Mapsi data
saved in servers, Waze data saved in servers, and other
geolocation applications configured to save geolocation
aclivily data. In some embodiments, individuals having a
high volume ol movement data (and/or high usage of public
transportation) in their historical geolocation data will
receive a high score. In some embodiments, the historical
data is used to further assess a reliability of change in
hehavior ol'a subject. lor example (o determing il o increase
score In cases whoere the actual geolocation dala changes
drastically (for example if there is a risk that a subject wants
a higher score 1o receive the wvaccine and increases his
movements to achieve sa).
Actual Geolocation Data of the Individual

In some embodiments. aclual measured geolocation dala
of each individual is monitored to assess their potential to
meet other people. In some embodiments, people which

show high number movements during the day in arcas where 2

other people are located will receive a high score. In some
embodiments, actual geolocation dala ol cach individual is
monitored using one or more of:
1. Electronic devices, for example the location provided by
the GPS ol their own cellphones;
2. Using lace recognition lechnology based on one or more
ol: a) video surveillance dala received from available
sources, for example street cameras, ATM’s, private surveil-
lance cameras in stores, buildings and houses, etc.; b) social
media.
3. Digital activity, for example credit card usage. [P address
used while using a computer or an electronic device, anten-
nas that receive data while performing a phone call.

Optionally or additionally, such actual geolocation data is
used instead of or in addition lo actually identilying contact
helween people.
Historical Medical Data of the Individual

In some embodiments, historical medical data of each
individual is asscssed o provide a score. lor example, as
mentioned above, individuals with chronic coughing will
receive da high score since they have polentially a higher
chance to transmit the infections disease/virns/pathogen. In
some embodiments, individvals having a background con-
ditiom that enhances the chances ol transmitting the disease
will receive a high score.
Actual Medical Data of the Individual

In some embodiments, during the pandemic, every new
medical data concerning each individual is monitored to
assess i the new dala indicales a change in the medical
status ol the individual regarding their polential to inlect
others. Using the example above, it a person is diagnosed
with chronic coughing it will increase their score (e.g., in
general andior per contact).
Third Parly Inlormation Regarding (he Individual

In some embodiments, third parly information from indi-
viduals intorming on others will be assessed 10 decide it the
intormation needs 1o attect the score. For example, if a third

—
1

[
[y

”

40

45

La

[i1¥]

G5

52

party informs that a person that showed low movement data
and received a low score is aclually perlorming many
movements. once the information is verilied, the score will
change accordingly. The contrary is also valid. lor example,
a third party intormed that a person that showed high
movement data and received a high score is actually staving
at home, once the information is verified, the score may
change accordingly.

Dedicaled Mandatory App

In some embodiments, in view ol the pandemic, the
government may order the citizens 1o install a dedicated
application on their smartphones (or other smart devices like
tablets, smart watches, smart glasses, etc.) to help the
governmenl with the logistics of the vaceinalion procedures.
In some embodiments, the government {or other body)
provides the public with such dedicated smart devices. In
some embodiments, the app and/or the smart device is
configured 10 inform on the vser’s location at all times and
to colmmunicate with adjacent smart devices (via Bluetooth
for example) w0 assess the Inleractions belween users. [or
cxample vicinily belween users, movement ol users, ele.). In
some embodiments of the invention, already existing sofi-
ware may be used, for example, both android and is based
cellphones have software (e.g., as an operating syvstem
service) which can detecet proximity of others and such
soltware may be used or improved 1o provide lunctionality
as described herein.

In some embodiments, such app can be vsed to provide
inlormation regarding how many unique people the user
meets. lor example, a cerlain user can meet many people bul
they are all the same people all the time. While another user
cal meet fewer people but each one is a different individual.
In some embodiments, the second user may potentially
receive a higher score and thereflore receive treatment (irst.
In some embodiments, such app andfor smarl devices are
also used lo assess the progression ol the vaccinalion
procedures and the efficacy of the vaceination procedure. In
some embodiments, individual data arriving from each vser
is coupled with their health inlomation (sick, vaccinated,
recovered, cle.) o further assess (he progression ol the
vaccination procedures and the efficacy of the vaccination
procedure. Optionally, it the persons met by a user are
vaccinated or otherwise determined to be immune, such
conlacts may not count and/or be weighted lower.

In some embodiments, the app will be also used (o send
personalized communication to the users, for example, 1o
come and be vaccinated. In some embodiments, in view of
the inlormation received [rom the app, specilic actions are
taken, for example, send a communicalion o the user o
crnhance his awareness Lo behavioral rules during pandemice,
to come and be vaccinated, to avoid certain locations, which
are at high risk of contagion.

Dedicated Volunlary App

In some embodiments, in view ol the pandemic, the
population is encouraged to install a dedicated app, where
those that do install the app are rewarded. In some embodi-
ments, the reward is priority to receive treatment.
Momitoring Behavior ol Subject

In some cmbodiments. the behavior ol the subjeet is
monitored in relation to satety teatures pertormed by the
subject, for example, wearing a mask (e.g., analyvzing
images taken during calls or other looking al screen ol
cellphone). washing his hands {c.g., analyzing sounds of
waler running or movement by a smartwalch). keeping
social distancing (e.g., based on Bluetooth power levels
and/or NFC detection), moving between multiple locations,
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ete. In some embodiments, these are monitored using the
same devices/methods as disclosed above.
Iixemplary Scoring Method

In some embodiments, cach individual in a population
(e.g., above 100, 1000, 10000 and/or 100000 individuals) is
provided with a score defining the potential level of super-
spreading of cach individual. In some embodiments, scores
are delined as number of contacts (see herein), and the
number of contacts that are counted are from about 10 to
about 100, optionally from about 100 to about 1000, option-
ally from about 1000 to about 10000, for example 100, 400,
1000, 2000. 10000 or inlermediale or greater numbers. In
some embodiments. a high score defines a high potential of
superspreading, while a low score defines a low potential of
superspreading. In order 1o thcilitate the explanations of the
invenliom. a scoring scale [rom O o 100 will be used. It
should be understood that other scales can be used, like
heat-map scoring, decimal order scales. cle., all ol which are
inecluded in the scope of the invention. In some embodiments
of the invention, the score is open ended. In some embodi-
menis ol the invention, the score 1s normalived. lor example.
1 other scores. The normalization need not be lincar. In
some embodiments of the invention, the score is a scalar. In
some embodiments of the invention, the score is mmlti-
dimensional, for example, including a superspreader poten-
tial dimension and a variability in behavior dimension)

In some embodiments, the score is caleulaled using
weighted scoring models, in which one or more factors
and/or components are assessed according 1o the received

information data. Reflerring now 1o UG 3. showing a 3

schematic flowchart ol a method of caleulating a weighted
score. according lo some embodiments of the invention. In
some embodiments, the system receives information data
about a subject 302, In some embodiments, the intormation

data is divided according (o the source ol the information 3

data 304, lor cxample. electronic information 306 [rom
smarlphones. cameras, credit card inlormation, cle.. geo-
graphical information 308, for example trom GPS or cell
towers, governmental intormation 310, tor example from the
census burcau or EMR (electronic medical rocords). human
information 312, [or example from other individuals calling
an providing the information about other individuals, and
one or more of the factors and/or components disclosed
above, In some embodiments, the system then caleulates a
weighted score ol cach inlormation. optionally according Lo
a predelermined criterion 314, In some embodiments, the
system then penerates a total score from the different
weighted scores, optionally according 10 a predetermined
criterion 316. In some embodiments, the syslem then pro-

vides a list comprising an order ol treatment. which is then s

used (o actually treal the population 318.

In some embodiments, the score comprises a plurality of
components, for example predicted likelihood of a subject
transmitling an inlectious discase/virus/pathogen. predictled

likelihood ol a subject contracting an inlectious disease! s

virus/pathogen, relative health risk to a subject if said
subject contracts a infectious disease/virns/pathogen, dam-
age to society it the subject contracts a infectious disease/
virus/pathogen; ome or more of the above oplionally in view
ol physical proximily data 1o other subjects.

In some embodiments, physical proximity data of a sub-
ject with other subjects is calculated by including one or
more ol

1. "The number ol subjects the subject potentially is in
contact with;

2. The potential and/or actual distance of'the subject 1o the
other subjects;
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3. The time length of the potential and/or actual encounter
ol the subject with the other subjects.

In some embodiments of the invention, the score s
updated lor andéor alier cach contact event. In some embodi-
ments of the invention, update is at end of the day, which
may allow aggrepating multiple meetings with a same
person. Optionally or additionally, the score is updated per
a sel ol contact events. In some embodiments of the inven-
tion, the score is calculated after all contact events are
collected, for example, based on an analvsis of a contact-
network 1o identity individuals, which, if vaceinated, will
best stop inlection. Such analysis may be carricd oul by
simulating the contact network and trying oul various vac-
cination schemes and/or removal of various individuals
andfor sets of individuals.

I'rom Score 1o Treatment

In some embodiments, once the scoring of cach individual
is achicved, or oplionally the scoring of a high number ol
individvals of the population, a list is created having the
order in which each individval will recerve the treatment. In
some embodiments. (he 1ist is oplionally divided by groups,
for example, all the individuals that scored belween 100 and
90 are grouped in group A, which will receive first the
treatments. Then all the individuals that scored between 90
and 80 are grovped in group B, which will receive second
the (reatments. and so on.

Inlorming the Public

In some embodiments, once the list is made, individuals
will be informed on when and where 10 go and receive the
treatments. for example, by means of emails, dedicated apps
in their cellphones, over the media, ele.
lixemplary Simulations

In some embodiments, models and simulations are run in
dedicated compurers, for example, 1o assess the potential
progression ol the treatments and the probable time o reach
herd immunity andior sclect values lor various parameters.
In some embodiments. simulations include the insertion of
one or more of actval data received from individuals,
sinlated data offfrom individuals (in case is hecessary 10
run probable scenarios). In some cmbodiments. evaluations
and maodels utilive one or more ol neural networks, machine
learning and dedicated simulations.

In some embodiments, the simulations take under con-
sideration and model the probability of the treatments 1o
work {or nol work) on the individual.

In some embodiments. the simulations take under con-
sideration and model the kind of population that a certain
subject can potentially meet and the potential population
those individuals will polentially meet allerwards. lor
cxample, leachers thal meel many children will be provided
with a higher simulated score. since il and once the children
are infected by the teacher, the children return home and
potentially infect their families. While for example, a doctor
that works al a prison would polentially receive a lower
simulated score since the incarcerated people in the prison
are not leaving and probably will not infect anvone else (the
infection i contained 1o the prison alone).

In some embodiments, simulations are performed to
evaluale parameler values used Lo identily a superspreader
and possibly how 1o dilferentiate them rom regular indi-
viduals.

Exemplary Spreading Network

In some embodiments, belore. during and/or receiving the
inlormation regarding the individuals in the whole popula-
lion. a network 400 of the population is crealed, as shown lor
example in FIG. 4. In some embodiments, the network is
constantly updated by the system. In some embodiments, the
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networl is vsed to determine the potential spreading of the
inflectious discase/virus/pathogen il a certain individual is
inflecled. In some embodiments. when possible, clusters in
the network are identified, for example clusiers 402 through
412 in network 400, In some embodiments, when evaluating
whom to provide treatments, the system assesses the indi-
viduals in the clusters and performs analysis and simulations
1o choose which individuals o real {c.g., individuals that
interconneet clusters). In some embodiments, this is per-
lormed in addition (o the scoring perlormed and generated
on each single individval. For example, it can be seen that
individual 414 belongs 1o both clusters 402 and 404, thereby
creating a potential bottleneck (or bridge) between clusters.
Therelore, it would be advantageous (o treal individual 414
Lo protect cluster 404 [rom polential infections coming [rom
cluster 402, Same logic is applicd 10 individual 416. Ireating
individual 416 can potentially protect ¢lusters 410 and 412
from potential intections coming from cluster 402, In some
embodiments, the system identifies potential key individuals
and/or potential key groups of individuals to treat first in
order o polentially protect clusters of individuals, In some
embodiments, the systems performs this asscssmoent in view
of the number of doses available to the population. For
example, if there is a large mumber of doses, instead of
treating the individuals located in the botllenceks, it might
bhe advantageous Lo treal [first all individuals in the cluster
402, thereby polentially protecting the rest ol the clusters
from infection.

In one example, the system seleetively removes individu-
als 1o identity which set of N individuals (e.g., where N is
the number of doses 1o be used) is best to remove. This can
be done using brute force approaches, eg., of trving a

plurality ol sets. Optiomally or additionally, this 1s done by 1

scleeting sels ol individuals (c.g.. based on some shared
characleristic, such as profession or place in the network)
and seeing the effect of vaccinating these individuals.
Optionally or additionally, a different search technique is
used. g, treating the problem as an oplimization problem.
Exemplary Use of the Svstem and Methods for Testing

In some embodiments, the system and methods are used
Lo identify sclected subjects Lo be tested [or the discase. In
some embodiments. the testing is used Lo assess one or more
ol the progress ol the discase, (the progress ol the treatments.
the progress of the herd immunity, ete.

Exemplary Use of the System and Methods for Determining
Who Will Receive a Certain Type of Vaccination

In some embodiments, during the development of vac-
cines for a certain disease, different vaccines comprising
different vacecine potencies are developed. In some embodi-
ments. vaceine polency s 4 quantitative measure ol the

speeilic ability of the vaceine product o achieve an intended s

biological effect defined in a suitable biological assay based
on the attribute of the product that is linked to the relevant
biological properties. In some embodiments, the system is
used o identily which individuals will receive which types
ol vaccines in relation o their potency. For example, indi-
viduals that received and/or were identified as a high super-
spreading score by the system would be vaccinated with
more polent vaccines, when compared with other individu-
als having lower superspreading scores. In some embodi-
ments. those individuals having lower superspreading scores
might either receive later a vaceination or receive a vaccine
having a lower potency.
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Exemplary Privacy Settings

In some embodiments. the syslem compriscs one or more
layers ol protection andf/or privacy. In some embodiments,
layers of protection include one or more ol cneryplion
algorithms and/or software.

For example, encrvption algorithims and/or software con-
verl the dala into ciphertexit o transform the original data 1o
a non-readable lormal accessible only Lo authorized parlies
who can decrypt the data back to a readable format. The
process of encrvpting and decrypting messages optionally
involves keys. The two main tvpes of kevs in crvptographic
systems are symmelric-key and public-key (also known as
asymmelric-key ).

Exemplary types of kevs: Symmetric-kevs: In syimmetric-
kev schemes, the encryvption and decryption kevs are the
same. Communicaling parlics musl have the same key in
order 0 achicve sceure communication. Public Keys: In
public-key encryplion schemes. the eneryplion key is pub-
lished for anyone to vse and encrvpt messages. However,

20 only the receiving party has access to the decryption key that

cnables messages o be read. In some embodiments. the
lengih of the encryption key used in the system is one or
more of 128-hits, 256-bits, 1024-bits and 2048-hits.

In some embodiments, the privacy of the users that
information is being collected is protected by anonyvmizing
the user al the source. lor example, when a cellular phone!
cleciromic device i1s used o colleet the relevanl dala, the
name of the owner of the electronic device is either
encrypted and/or anonymized so any interaction with exter-
nal sources ([or example the servers of the systems) will be
managed withoul the use ol the actual name ol the user bul
using an cencrypled andior anonymized user name. Inoa
practical example, electronic devices/cellphones are nsed 1o
evaluate, quantify and qualify the interactions of the vser
with other people during the day. In some cmbodiments. the
cellphone communicales with other cellphones o monitor
the interactions (distance, location, duration. ele.). In some
embodiments, when collecting the data about the interac-
tions, the software in the electronic device will use
cnerypled andfor anonymized user names. or example,
using the names as mentioned in the example below, John
Doe, Jane smith and Mark Lite are three wvsers, all having
cellphones and optionally comprising a dedicated app for
this purpose. In some embodiments, the software of the app
in the electromic device will enerypl andfor anonymize the
names 0 he,  for example,  John  Doc=user
265498756124565526, Jane smith user 31678465923128
and Mark Lite user 463212887036554. From this point on,
all communications between their electronic devices and
external sources will be perlormed using the encrypled
and/or anomymived user names. Optionally, [or example as
described below, the user IDs or what is exchanged between
telephones ) are non-unique. For example, provided at a ratio
ol Tor example 1100, 11000, 1:10000, 1: 100000 between
codes and individuals. While this may mean a polential for
contusion berween individuals, such confusion may be
small, while the increase in difficulty of identitving a use
based on the tracked intormation can significantly increase.

I'urthermore. when assessing (he order of recelving treat-
ment, cither individually or by groups, (e.g., al a server) may
comprise the parameters needed to enter a certain group (for
example, the first group to receive treatment, the second
group 1o receive lreatment. ele.). In some embodiments, the
action of comparing between the paramelers of cach group
and the colleeted data from the user will be perlvrmed inside
and by the electronic device itself, thereby avoiding sending
data 1o the servers. In some embodiments, the electronic
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device will contact the server 1o requests the parameters, the
cleetronic device will perlirm the necessary caleulations
and will generate a score that will be sent back o the server
in an anonymized maller (as explained belore). In some
embodiments, additional information regarding each indi-
vidual vser, as disclosed above, is also downloaded 1o the
clectronic device [or use ol caleulations. Once the caleula-
tions are [inished, the resuliing data will be sent o the
servers and, in response, the server will optionally send a
notification to the vser 10 go and receive treatment.

It is a particular feature of some embodiments of the
invention that information aboul a person’s aclivilics. loca-
Lions. meelings, are nol sent out of the device excepl as. for
example, an overall score or a priority for treatment. In some
cases, the behavior is sent out but is anonyvmized and/or
condensed, lor example. indicating 4 number {c.g., oplion-
ally not an exact number and/or lime andfor date) ol people
mel and a number of large congregations attended {oplion-
ally not an exact number and/or location), but with enough
details removed so that identification of an identity of the
device owner will be dillicult or impossible.

In some cmbodiments. whether the caleulations are per-
formed on the servers or on the electronic device, the
encryvption and/or anonymizing of the name of the uvser is
always used. In some embodiments, the means to read
helween the encrypled/anonymived user name and the actual
name will emly be available in the user’s electronic device.

In some embodiments, the notification for getting treat-
ment may or may 0ot contain intormation regarding the

results ol (he caleulations. Vor example. an individual that 2

was identified as a superspreader may or may nol receive
information about the fact that hefshe was identilied as such.
In some embadiments, the potential advantage of not pro-
viding such information is to further enhance the privacy

protection ol the user. lior example. an onlooker may nol be 3

able 1o tell il a user received a high score due o his own
hehavior, the behavior of those he meets and/or an under-
Iving health condition, which may put them at higher risk.
In some embodiments, dedicated codes, for example in
the [orm of coupons. will be provided o individuals having
imporlant/relevant prolessions (like doctors, police, ele.). In
some embodiments, insertion of the codes into their personal
electronic devices will inform the system that that
encryvpted‘anonymized vser needs a correction in their score.
In some embaodiments, the correction can be cither increas-
ing the score or decreasing the score. In some embodiments.
when the electronic device detects certain behavior, like an
increase in the movements of the vser, the electronic device
(lor example via the dedicated app) will warm (he user that
his score will be changed il the behavior is not changed. In
some embodiments, changing the score can be cither
inecreasing or decreasing the score.
Exemplary Methods for Identitving Superspreaders with
High Ievels ol Anonymization

It has heen shown that individuals are concemed that the s

authorities and/or companies are constantly collecting data
with or without their consent for a plurality of reasons. It is
also scope of some embodiments of the invention 1o provide
a4 method of identifying superspreaders without the need Lo
colleet data that could potentially be wsed 10 lead Lo the
identification of the person i1 question.

Az an example, consider three types of svstems having
different levels of possible anonymivation technigques, in
accordance with various exemplary embodiments of the
invenlion:

1. A system that vses personal information but does not
transmits that personal intormation about the individual;
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2. A gvstem that uses personal information but does not
transmils specilic information that could be used w0 polen-
Gally identily the individual; and

3. Avsyslem that does not require any personal inlormalion
to work.

In some embodiments, the anonymization techniques
deseribed in the “lixemplary Privacy Scllings™ scelion
belong (o the [first ype and/or the second type of lechnique,
where relevant data (positional data, personal data, etc.) is
vsed by the svstem but: a) anything that is transmitted is
either coded and‘or anonymized when used, or b) the
necessary  caleulations are perlormed on the cloctronic
device itsell, thereby avoiding sending any personal data at
all.

In the following paragraphs, systems belonging to the
third type of sysiem comprising a4 method of identilying a
superspreader that potentially does not require the use ol any
personal information will be explained.

Exemplary “ID™ Based System for the Identification of
Superspreaders

In some embodiments. the system is based on the ollow-
ing assumptions: 1) all individuals comprise an electronic
device of any kind; 2) on each electronic device there is
installed a dedicated applicationapp that runs the system’s
software (as will be explained in the following paragraphs);
and 3 when individuals meet other individuals, imlormaiion
i passed belween their clectronic devices.

Referring 10 FIGS, Sg-f; showing Howcharts of exemplary
methods of identification of superspreaders, with an anony-
mization, according 1o some embodiments of the invention.
In some cmbodiments. (he method beging when a user
downloads the software, in the form of an application {or
app) into their electronic device 502, In some embodiments,
dedicated electronic devices comprising the sottware will be
distribuled 1o those individuals who cither do nol posscss an
clectromic device or do not want the sollware downloaded
into their elecironic devices. In some cases, the device has
such sotftware preinstalled thereon.

In some embodiments, when the individual opens the
application. oplionally, the individual will be requested 1o
provide andior insert an identilication (113), optionally using
alphanumeric digits 504, optionally comprising a high num-
ber of digits, for example 10 digits, 20 digits, 40 digits. In
some embodiments, the svetem will antomatically provide
an 112 10 the device (c.g.. will be generated locally, lor
cxample, as a random number or as an encrypled version of
the vser ID. To facilitate the explanations below, a 20 digits
1D will be assumed. It should be understood that other length
ol'I13 can be used. noting the difference between 11s that are
expected unigue and 1Ds that are not expected 1o be unigque
and within unigue 115, 115 that also a particular part thereol
is long enough 1o be expected o be unique.

At this point, all vsers have an electronic device with a
soltware in the form and/or as part ol an application in which
an 113 comprising 20 digils has been assigned (o the device.
It should be noted that the use of “application”, “app™ and
“software™ are interchangeable for the explanation of the
following methods. From here, four different methods can
be used. as will be further explaimed bellow.

Anonymized Method 1 Count

Referring 1o FIG. 55, showing a flowchart of exemplary
anonymized method 1, according to some embodiments off
the invention. lollowing the letter A7 [rom 1IC. Sa to UG
34, in some embodimenis, when an electronic device comes
in proximily 1o another clectronic device, t(he devices
exchange full IDs 506 between each other, and the software
saves the recerved 1D in the application itself. In some
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embodiments, after a certain period of time, for example,
aller one day. alter 7 days, alier 14 days, aller 30 days. or
intermediate or shorier limes andior on request by a central
server, the application analyzes the 11s stored in the elec-
tronic device 508, In some embodiments, analvzing com-
prises one or more of counting the number of 1Ds that were
received. the number ol limes thal a speeilic 112 was received
and the number ol 1138 recelved in a day. In some embodi-
ments of the invention, the counting is weighted so different
IDs get a different weight, for example, IDs with a high
score may be weighted higher, for example as described
herein. In particular, 1Ds that are assoclaled with conlacting
olher suspected superspreaders may receive a higher score.
In some embodiments, the software then generates a score
based on the result of the analysis.

Al this point one ol two dilferent methods is optionally
applicd, a completely anonymous method and a semi-anony-
mous method ST,

In some embodiments, when the method is a completely

anonvmous method, the method continves following the -

letier “17° back (o UG, Sa.

In some embodiments, the application recelves [rom the
server a scale of scores 512. For example, continuing vsing
the scale as above, from 1 to 100, group 1 are those
individuals having a score higher than 90, group 2 are those
individuals having a score from 80 o 90, and so on. In some
embodiments, the soltware then compares the score gener-
ated from the analysis with the scale of scores 514. In some
embodiments, based on the result of the comparison, the

sollware provides the wser ol the device with relevant 3

information related the treatment o be received. lor
example. a predetermined date o receive vaceination {inflor-
mation received with the scale of scores from the server)
and/or the group number for recerving the vaceination. In

same embodiments ol the invention, ihe scale of scores is 3

generaled by (he receiving inlormation about (he score
distribution and sclecting cutefl values optionally based on
available vaccines. Optionally, the information comprises
receiving scores form some or all devices. Optionally, only
4 slatistical same ol scores 1s used. for cxample, [ewer than
10%. 1%. 0.1% ol available devices, [or example. belween
50 and 10,000 scores. It is noted that such scores may be
delivered anonymously, for example, nsing an anonymous
web service, optionally anonymized nsing anonymity tools
such as "lor. o that the deliverer of cach score is unknown.
Optionally, the scores are digitally signed by the sender.

Returning 1o FIG. 55, in some embodiments, when the
method is not a completely anonymons method, the method
continues [ollowing the letler “17° 10 VG 5F

In some embodiments, aller the sofiware has generated a5

score based on the analysis. (he soliware sends the score.
together with the full ID (here and in other examples, a full
I may be encrvpted or Hashed or otherwise used to
generale a loken, which. oplionally. is not decipherable by

the server). Lo the server o be used Lo evaluale i that speeilic s:

individual is potentially a superspreader or not, when com-
pared to other users 518. In some embodiments, the server
performs an evalnation by comparing the scores of the
different 1138 520 and generales a reatment list according Lo
the resull of the evaluation. In some cmbodiments. the server
then sends back notification regarding the vaceination pro-
cedures 522, for example, when to go to receive a vaccina-
tion, the group number. cle.

In some embodiments. oplionally. the user can choose Lo
respond Lo a serics of personal questions presented by the
application, which are then translated into tactors that affect
the seore, for example as disclosed herein.
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In some embodiments, the vser choses the level of ano-
nymily thatl the syslem will work {completely anonymous or
partially anonymous). c.g.. dillerent individuals may have
dillerent anonymily levels in a same vaceination prioritiza-
tion svstem.

Anonymized Method 2—Count with Transmission of Partial
Lsername

Relerring 1o PIG. Se. showing a lowchart o exemplary
anonymized method 2, according to some embodiments off
the invention. Following the letter “B™ trom FIG. S 1o FIG.
5S¢, in some embodiments, when an electronic device comes
in proximily 1o another clectronic device, t(he devices
exchange partial [1Js, for example only the Tast 10 digits of
the 20 digits of the ID 524, and the application saves the
received partial ID in the application itselt. In some embodi-
ments, the partial 11 is a substantially unique partial 1. lior
cxample, the wse of the last 10 digits ol the 20 digits
increases the chances that the partial 1) is a substantially
vuique partial ID. In some embodiments, the partial ID is a
substantially non-unique partial ID. For example, the use of
the last 3 digits ol the 20 digits increases the chances that the
partial 112 is a substantially non-unique partial I1. since
there is an inereased chance that the same last 3 digits appear
in more than one ID. It should be understood that the word
“substantially™ in this context does not mean to be vague,
but it is related to the statistical probabilitics that a presented
partial 113 could be identical o another.

In some embodiments, a potential advantage of exchang-
ing only partial IDs is that it decreases the chances that the
specilic individual could be identified. I is also noted thal,
in some embodiments. transmitting partial 11> might intro-
duce errors 10 the analysis ol the moeeting between individu-
als since 1t increases the possibility that one or more indi-
vidvals will transmit the same partial ID. Since the scope of
the method is (o protect the privacy ol the individuals while
conlemporarily providing an indication of a potential super-
spreader, a cerlain margin ol error is acceplable.

In some embodiments, when a received partial 1D is
stored in the application, it is stored (or only transmitted that
way) by adding its own partial ID. In some cmbodiments. a
potential advantage ol using this method is that il such pairs
of partial ids are transmitted 1o a third party, such third party
can track and count vnique meetings.

In some embodiments, after a certain period of time, for
cxample, aller 7 days. aller 14 days. alier 30 days {or other
limes lor as discussed in the previous method), the appli-
cation analyzes the partial IDs stored in the electronic device
524. In some embodiments, analyzing comprises obe or
more ol counting the number ol partial 1138 that were
received, the number of times that a specilic partial 113 was
received and the number of partial [Ds received in a day. In
some embodiments, the software then generates a score
based on the result of the analysis. In some embodiments of
the invention, a repeal meeting with a same partial 11D is nol
counted or given a lower weight. Other methods of counling
as described herein may be used. In some embodiments of
the invention, the count is otherwise normalized. For
example, the distribution of counts may be used to recon-
struct an estimate ol aclual diversity ol meclings, using
statistical methods of distribution estimation. such as known
in the art. Such methods may also be used if instead of
always transmitting the 1D the 1D is only sometimes trans-
mitied. This statistical distribution may be used o estimate
the pereentage ol unique meelings vs percentage ol repeal
meelings, lor example. assuming a given distribulion shape
for repeat meetings. Such a given shape may be provided,
for example, by a central server (e.g., based on real-time data
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collection) or a prori. Optionally or additionally, such
distribution may be created by sometimes applying method
1 ol Tull 11 transmission.

Al this point. one ol two dillerent methods is optionally
applied, a completely anonvmous method and a semi-anony-
mous method 528. In some embodiments, when the method
is a complelely anonymous method. the method conlinues
lollowing the letier “17° back (o UG, Sa

In some embodiments, when the method is not a com-
pletely anonymous method, the method continues following
the letter “F” to FIG. 5/ These alternatives may be applied
as wbove.

Anomymived Method 3 Count with Transmission ol Partial
Username and Username Changes Periodically

In this method, which can be used as a variant of the last
two methods, and is shown in FIG. 34, the 1) or partial 113
used by the device is modiiied.

In some embodiments, lor example. aller the cerlain
pericd of tine mentioned above for counting, the partial ID

that is vsed for the transmission of 1Ds between is changed 2

by the system andior the individual itsell 534. The actual 113
may be changed or a dillerent part ol the 11 transmitied. In
some embodiments of the invention, the original ID is used
as a seed to generate a series of pseudo random IDs to be
used for transmission. In some embodiments, for example,
when (he system changes the transmilled partial 11, the
syslem transmils instead of the last 10 digits ol the 1. the
first 10 digits of the ID; or for example the first 5 digits
together with the last 3 digits. It should be understood that
the above-mentioned are only examples. and that other
methods ol randomizing the partial 113 that is transmitled are
alse included n the scope of some embodiments ol the
wvention. [n some embodiments, periodically changing the
partial ID may further cavse to errors since it turther

increases the possibility thal one or more individuals will 3

transmil the same partial 1), As mentioned above, a lurther
cerlain margin of error 1s sl acceptable.

The method then continves with various options for acting
on the score, tor example, a completely anonymous method
and a semi-anonymous method 536. In some embodiments.
when the method 1s a completely anonymous method. the
method continues following, the letter “E™ back 10 FIG. Sa.

In some embodiments, when the method is not a com-
pletely anonymous method, the method continues following
the letter “17™ o 1. 5F
In this and other embodiments it is noted that other ollow
up activities may be provided in addition or instead, in
particular, activity by a central server may be reduced. For
example. a user may simply go (o a vaceinaling station and

show their score and be given a vaccination or date therelore s

accordingly.

Anonymized Method 4—Complex Count with Transmission
of Partial Username, at Least One Additional Number and
Optionally Username Changes Periodically

Relerring o I Se. showing a lowchart of exemplary s

anonvimized method 4, according 1o some embodiments of
the vention. In some embodiments, a complex count
method is used for probabilistically determining if' a certain
individual is a polential superspreader. In some embodi-
ments. the complex count method comprises the use of two
independent counts for the determination.

Following the letter “I)"” from FIG. 5S¢ to FIG. 5S¢, in some
embodiments, when an clectronic device is In proximily Lo
another clectronic device. the system s conligured Lo
exchange not one, but at least two 11 numbers as [ollowing.

In some embodiments, the first number 10 be exchanged
is the partial ID 538, 1o somme embodiments, the exchange of
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the first number is as disclosed in method 1, where the tull
113 is exchanged. In some cmbodiments. the exchange ol the
[irst number is as disclosed in cither method 2 or method 3,
where a partial 113 is exchanged. lor the explanation ol the
method and as disclosed in FIG. Se, the explanation will
refer to the transmission of a partial ID. It should be
understood (hat this method could also be applicd when
transmilting the [ull 113,

In some embodiments, the first number is used to evaluate
the number of contacts.

In some embodiments, the second number to hbe
exchanged s a dillerent set ol digits, cither crealed by the
system or inserled by the user itsell 5338, In some embodi-
ments, the actual second number to be exchanged is a partial
second number, similar to what is done with the first number.

In some embodiments, (he second number is used 1o
cvaluale il the individual is meeling people [rom outside a
limited subpopulation and/or track the general promiscuous-
ness (optionally in a non-sexval sense) of such individuals.

In some embodiments, contrary 1o the first number that
always is exchanged in an encounter, the second number is
cxchanged al a cerlain “rate ol probability™. In some
embodiments, a rate of probability is, for example, a caleu-
lated number that responds to the question: what is the
percentage rate hecessary o separate between a super-
spreader and a non-superspreader. In some embodimenis,
the rate of probability is achieved by running a simulation,
and checking for different probability rates the depree of
discrimination. For example, a rate of probability can be 3%,
3%, 10%,, 20% or smaller or inlermediale values. In some
cmbodiments. this means that. il the rate of probability is 3%
for example. an electronic device thal encounters 100 clee-
tronic devices will exchange 100 tines (100% of the times)
the first number and 3 times (3% of the times), in addition
o the [irst number, will also exchange the second number.
In some embodiments, the rale of probability is lTower (han
100,

In some embodiments, from the moment the system is
activated, the electronic devices ot the individuals will begin
collecting first and sceond numbers as long as (hey continue
lo meet other electromic devices.

In some embodiments, when a certain electronic device
exchanges the second number (nnder the rate of probability),
the electronic device will exchange in addition to its second
number, all seccond numbers that were collected uniil that
moment. In some embodiments. polentially and probabilis-
tically, an individual that is a superspreader will collect a
high number of second numbers becavse he/she meets many
dillerent individuals, who themsclves meet dilferent indi-
viduals. While an individual “trapped” in a subpopulation
may only colleel al most as many numbers are there are
persons in the subpopulation. Therefore, in some embodi-
ments, when someone meets that superspreader, many sec-
ond numbers will be potentially exchanged [rom that super-
spreader o thal someone. In some embodiments, those
second numbers collected from other individuals will later
be vsed to indicate a specific meeting berween an individual
and a superspreader.

In some embodiments, an individual that collecls many
second numbers, potentially and probabilistically. metl a
superspreader and/or is one themselves. In some embodi-
ments, this information is vsed 1o cavse an effect (eg.,
increase) in the scoring of the individual and/or in the weight
ol the conlact.

The collected 1Ds may be counted aller a Ume. e.g.. as
described in the other methods (540) In some embodiments,
optionally, atter the certain period of time mentioned above,
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the partial ID transmitted between devices is changed by the
system andior (he individual itsell 542 as disclosed above.

Optionally. a method of lollow-up s sclecled, for
example. a complelely anonymous method and a semi-
anonvmous method 544, In some embodiments, when the
method is a completely anonymous method, the method
continues [ollowing the letter “17° hack o UIG. 3a.

In some embodiments. when (he method is not a com-
pletely anonymous method, the method continues following
the letter “F* 1o FIG. §/, for example as described above.

In any of the above methods, optionally, statistical infor-
mation aboul collected [irst andior sccond numbers (c.g..
how many people had how many collecled first andior
second numbers) may be transmitted to the server to help
generate a hetter picture of these statistics of the popula-
tion's collected inlormation.

In some embodiments of the invention, more than one
socond number is used. Optionally. cach additional such
number is transmitted at a different probability. This allows
different numbers 1o give information about difterent char-
acleristics of subpopulations. U is noted that il only one
number 15 used and ils transmission rale not sclecled cor-
rectly, it may result is propagation of such second number
over a sighificant part of the network of contacts, making it
less vsetul for identifving more ¢closed and more open parts
ol the network.

In some embodiments ol the invention. no additional
second number is vsed. Rather the first nnmber is optionally
covnted and/or transmitted vsing such probabilistic trans-

mission rale. So. [or example, during a contact, the sccond 2

device will store the received 11 of the first contact in a
memory [or storing andfor counting contacts with a (irst 113
and also, with some probability store that number in a
second memory vsed for connting and/or tracking second
numbers. Additional memories may be provided 1 more
numbers are tracked.

In some embodiments of the invention. a relatively small
nop-unique 1D is vsed and this ID may be used as an index
for the first and/or second memory. For example, when
meeting an individual who passes a4 non-unique 1) 234,
memory location 234 is increment {oplionally in a weighted
manner). If'a second ID list, say (123, 456, 78Y) is passed,
the count in each of those indexes in the second memory is
cremented (optionally in a weighted manner). In some
embodiments, only one bil {or an equivalent thereol) is
saved lor cach 113 In the second memory and it 15 cither scl
or viset, Optionally, the second ID uses more bits than the
first 1D, for example, 2, 3, 4, 5 times as many bits or an
inlermediate ol smaller or greater number. “This may allow

preventing saluration of sceond 1) tracking. Optiomally or =

additionally, a statistical estimation ol the actual number ol
second [Ds is reconstructed using statistical methods and the
number of second 1Ds received and optionally a count of at
least a sample thereol. Oplionally. an asswmption is made
dboul the expecled shape ol distribulion ol second s,

Optionally or additionally, the number of second IDs
collected is tracked as a function of time, Optionally, poten-
tial superspreaders (and which get an increased score and/or
contacl weight) are those who carly on accumulate a larger
number ol sceond 115 (e.g., as compared Lo other persons an
individual comes in contact with) and/or those persons (e.g.,
with repeated cowmact) whose second ID count asviupiotes
later or not at all.

Regarding repeal meetings with an individual, it 1s noted
that an individual is a sum ol all his coniacts, so thal aller
a time, it and as that individvual meets new contacts, the
individual changes and should be weighted more heavily.
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Such tracking can be by time and‘or can be by change in
count of first and/or sccond 1125 that an individual has, which
count {andfor a dale of contact) is oplionally transmilled
upen meeling and may be stored.
Exemplary Effect of Meeting an Individual that has Met
Potential Superspreaders

Referring now to FIG. 6, showing a schematic lowchart
ol an example of the ellect caused when a certain individual
mects another Individual that had been in contact with
possible superspreaders. according o some cmbodiments ol
the invention. In some embodiments, as previously men-
tioned, when a Device A meets Device B 6002, IDs are
exchanged and optionally also information regarding previ-
ous meelings 604, In some embodiments. for example, the
soltware in Device A, thal has just received the 113 and
previous meetings ol Device 13, will evaluale the received
data 606. In some embodiments, evaluation of data com-
prises one or more of evaluating the number of meetings
Device B has had 608 and the kind of individuals were met
during those meelings 610. In some embodiments. since
these operations were also previously perlormed by Device
B during irs meetings, the information about the possible
meeting with a potential superspreader will be also delivered
by Device B to Device A, when intormation is exchanged.
In some embodiments. the soltware in Device A will gen-
crale a score o the meeling between Device A and Device
B, also in view of the information regarding the kind of
individuals that Device B has met 612. In some embodi-
menis, the score is then saved in Device A 614 10 be used in
the [inal score caleulations, as previously described.
lixemplary Methods

In some embodiments, an exemplary method of providing
the order of treatments 10 a population comprises:
1. Collecting relevant dala regarding cach individual in the
population. according lo predetermined paramelers.
2. Providing a superspreading score 1o cach ol the individu-
als according 1o a formula vsing the predetermined param-
eters.
3. Ordering cach individual according to his or her super-
spreading score [rom high 1o Tow.
4. Optionally dividing all individuals in groups according to
their superspreading score.

In some embodiments, after the list is ready, optionally in
groups:
5. Nolilying the individuals with a location and a lime 10
receive the treatments.
6. Treating the population according 1o their superspreading
score, oplionally by groups, where individuals and/or groups
hiving the higher scores will receive [irst the treatments. In
some embodiments of the invention, ircaiment is rather
testing, as testing superspreaders may be a faster and more
effective way of detecting a resurging pandemic.
lixemplary System

In some embodiments. the syslem comprises 4 compuler
network architecture optionally with machine learning and/
or other artificial intellipence tools w allow for the auto-
mated prioritization of treatments in a pandemic event. In
some cmbodiments. the system allows lor prioritivation ol
treatments using inlormation regarding subjects in a popu-
lation, disease process and progression, humber of available
treatment doses, and a plurality physical location attributes.
In some embodiments, this polentially enables relevant
authorilies 1o measure, predict and/or improve their health-
related performance during a pandemic. In some embaodi-
ments, this in turn enables relevant decision-making person-
nel and healtheare providers 10 get a true quantitative sense
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of what is possible to achieve with any given population of
patients, in view ol the parameters that defline cach indi-
vidual and the population.

The [ollowing is an example of the workflow ol a user
experience with a svstem of the present invention:
1. A vser makes a request for an analysis and list generation
report o the system.
2. The system uses an analylics module (ALM.Y 10 analyse
the information of the population (for example, information
as disclosed above).
3. The system automatically issves a request to a Database
Module (DI13.M) o provide all rélevant inlormation andior
issues @ request lo exlernal sources (sce above) o provide
the required information and/or issues a request to a sinmu-
lations module (5.M) to perform the necessary simulations.
4. The analytics module (A.M.) collates the resulls Into a
unilied analysis response. based on any combination of the
subjects in the population and laclors and/or components
data available. In some embodiments of the invention, the
AM includes a ML module (optionally in the form of an
analylic syslem or a neural nelwork) which is used Lo predict
transmission and super-spreader potential ol an individual
based on their past behavior, Optionally, an initial model is
provided for such mapping. Optionally, the ML module also
receives actual infection information, tor example, by auto-
maled collection [rom medical records or from epidemio-
logical studics {(c.g., ol some or all inlected people) and uses
this information to update the model, for example, using a
machine learning method as known in the art, 1o generate a
prediction of inlecliveness (and/or superspreader potential)
of an individual given his contactls and the superspreader
potential ol similar individuals. In some embodiments ol the
iwvention, statistical methods are used instead of or in
addition to ML methods. Optionally or additionally, what is

created is a classilier, which classilics an individual as a 3

potential superspreader. Such a classifier can build a clas-
sification scheme given a sel of individuals, cach with
behaviors and actual infectiveness as determined, for
example, using epidemiological studies and/or contact track-
ing combined with discase detection in such tracked con-
lacts. Such classifier may be used (or transmilled o indi-
vidual devices to be vsed instead of and/or in addition to
counting tor example as described herein) 10 generate a
general score for an individual based on the classification
and oplionally based on additional information. such as
medical risk.

Optionally or additionally, the AM includes one or more
optinization tools which given the varions inputs described
herein andf/or one or more goals, oplimizes vaccine delivery
and/or schedule 10 achicve a betler approach o the goal.
5. The analytics module (AM.) serves the response back Lo
the system, and transmits the list 1o the vser, and the list is
now available to the relevant personnel. In some embodi-
ments. this polentially helps the relevant personnel o decide

whom, when and where distribule the available doses 1o the s

population.

Each and any of such modules may be implemented, tor
example, using a central server, a distributed server and/or a
cloud implementation.

In some embodiments, the sysiem may aulomalically use
the simulation models to select and apply a predictive model
for the preterred deplovment of the doses (for example, the
parameter may be number of available doses or the higher
number ol individuals protected by the act of vaccination
andfor a total number of expeeted ol deaths andfor time Lo
reach a threshold where one or more limitations on society
may be removed). In some embodiments, the system may
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then predict the pertormance of an underperforming vacci-
nation resull (i no changes are made o trend performance)
and predict the performance of the same treatment result if
the requirements are mel, and (hen compare the belore and
after predicted performance to show the impact of meeting
the requirements. A report of the requirements and of the
predicted impacts of meeling the requircments may then be
prepared by the system, and transmilled (o the user.

FIG. 7 schematically illustrates components of an exem-
plary system comprising a computer network architecture
vsable in some embodiments of the invention, comprising at
least one oplional server 702, an optlional analylics module
(AN 704, an optional Database Module (DI13.M) 706,
and/or optional access to various third-party databases and
sources 708, and an optional simulations module 712,

In some embodiments. a user using a user device 710
accesses the at Teast one server 7020 In some embodimenis,
the user lransmils a user request 0 the analylics module
(A.M.) 704 for analvsis of data and the generation of a list

20 716, In some embodiments, analvtics module (A M.) 704

accesses the Database Module (133.M3 706 cither directly
and/or via the server 7020 In some embodimenis, the ana-
Iytics module (AM.) 704 accesses through various identi-
fied third party and sources 708, In some embodiments, data
accessed from third-party databases and sources 708 may be
analyved and stored in Database Module (1D13.M) 706, (hus
supporling the simulations module 712, which perlomms
machine-learning prediction activities. In some embodi-
ments, the analytics moduole (A M.) 704 may also access
data received from the simulations module 712 and previ-
ously stored n the Database Module (1213.M) 706. (hus
beneliting from (he machine learning and artificial intelli-
gence of the simulations module 712.

In some embodiments, the system optionally comprises a
prediction module 714 with a prediction generator and in
communication with the simulation module 712 and with the
database module 706.

Not shown is a vaccination management server, which is
optionally a separate component of the system or be a
separale system. In some embodiments ol the invention. this
server 15 used to manage distribulion of vaccinations (e.g.,
locations and/or times) and/or tracking of subjects that
requested vaccination and/or received such vaccination.
Optionally, this server manages the logistics of vaccine
distribution using the inlormation [brm the syslem indicat-
ing which subjects are o be vaccinaled and in what order. In
some embodiments of the invention, vaccinations are dis-
tributed based on population density and the vaccination
management server is used 1o rack subjects receiving vac-
cinalions o ensure that they are nol vaceinated oul ol (umn,
for example. by comparing priorilization dala provided by
the devices apainst a record of prioritization intentions.

In some embodiments, the svstem allows automatic
machine leaming as new data sources are added. and new
data is collected, and the predictive algorithms are recali-
brated and reselected using, the expanded, and hence more
reliable, data. In some embodiments, this may potentially
engble vsers of the svstem 1o quickly realize the value of
new dala.

In some embodiments, the system utilizes machine learn-
ing, optionally incorporated in predictive model algorithms
to execute predictive analytical operations. Learning may be
supervised or unsupervised. In general, a predictive model
analyves historical data lo identily patterns in the data, The
patlerns identified may include relationships between vari-
ous events, characteristics, or other attributes of the data
being analvzed. Modeling of such patterns may provide a
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predictive model whereby predictions may be made, Devel-
opment ol predictive models may employ mathematical or
slatistical modeling  techniques such  as curve  [illing.
smoothing, and regression analysis o L or train the data.
Such techniques may be vsed to model the distribution and
relationships of the variables, e.g., how one or more events,
characteristics, or circumstances (which may be referred to
as “independent varlables”™ or “predictor variables™) relate Lo
an evenl or oulcome {(which may be referred o oas a
“dependent variable” or “response™).

In some embodiments, a machine learning process may
include developing a predictive model. lor example. a
datascl comprising observed data may be inpul into a
modeling process for mapping of the variables within the
data. The mapped data may be vsed to develop a predictive
model. The machine learning process mayv also include
ulilizing the predictive model (o make predictions regarding
a specilied outcome that is a dependent variable with respoct
1o the predictive model. The machine may then be provided
an wput of one or more observed predictor variables vpon
which the output or response is requested. By executing the
machine-leaming algorithm utilizing the inpul. the requested
response may be generated and outpulled. Thus, based on
the presence or oceurrence of a known predictor variable,
the machine-learning algoritin may be used to predict a
related [uture event or the probability of the [ulure event.

Il is noted that 2 most basic prediction may be used. c.g..
hehavior in past predicts behavior in future. lor example, i
a person regularly meets 30 people a day for over 135 minutes
each and within 2 meters and I a location that is closed (e.g,.,
based on mapping data sources). il 1s assumed thal may
continue. Similarly. il a person allends a church ol 200
people once a weck, thal may be assumed 10 conlinue. In
addition, class behavior may be applied. For example, it the

person is collage age, the system may be programmed with

an expectalion of a certain number andior expecled dales
and/or expoecled probability ol parties such a person might
attend. Such information may also be generate by statisti-
cally analyvzing the behavior of others in that person’ cohort.

In some embodiments, once the treatment order list 716 1s
ready. individual messages 718 are senl 1o the speeilic
individuals notilying them where and when they should go
o be treated.

The architecture of the system may depend on the imple-
mentation. For example. il the system 1s mainly anonymous.
with scorings being generaled on individual cellphones (or
other devices), the server may be used 1o generale inlorma-
tion 10 be wsed by the cellphones and/or to collate results
generate vaceilation prioritization plans and/or invite indi-
viduals (o be vaccinated.

In such an example, the soltware ol the clecironic device
may increase in relative importance. Such device may
clude a memory (e.g., as noted herein) for storing actual
IDs or partial IDs and/or counts thereof. Optionally or
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additionally, such device includes an 1D generator. Option-
ally or additionally, such device includes communicalion
soltware (e.g., addresses ) lor making an anonymous drop ol
inlormation andfor lor receiving a general broadeast ol
information (e.g., from the server) and/or for accessing an
individual’s EMR or other repository with relevant medical
information. Optionally or additionally, such a device
includes a count analysis and/or other module that applics a
classilication or scoring method lor example, as described
herein. Optionally or additionally. such a device includes a
sensor an associated sottware for detecting infection related
information, for example, being indoors, location, distance
trom other electronic devices, duration at such distance,
coughing sounds and/or video or still analysis 1o delect mask
wearing. Oplionally or additionally, such a device includes
a display and associaled soltware lor showing a vaccinalion
invitation and/or a score. Optionally or additionally, such a
device includes an wputr (e.g., a camera) for receiving
inlormation [orm printed or other sereens. lor example, a
user’s occupation or special dispensation. Optionally or
additionally, such device includes software, which generates
behavior alerts to the user, for example, when the vser
engages in riskier behavior.

Various embodiments and aspects ol the present invention
as delincated hereinabove and as claimed in the claims
section below find calculated support in the following
examples.

LEXAMPLIT

Reference is now made 1o the following prophetic
examples, which together with the above descriptions illus-
trate some embodiments ol the inveniion in a non limiling
lashion.

In the following example, three imaginary individuals
{John Doe, Jane Smith and Mark Lite) will be scored
according o ome or more exemplary faclors and/or compo-
nenis, as disclosed above. 11 should be undersiood ihat the
lollowing scenario is not limiting and it is only provided 1o
engble a person having skills in the art to inplement the
invention.

Background Information

Tohn Doe Tane Smith Mark Lite

30
Teacher

35
Opetator

33
Unemployed

Age (relgive weight 190
TProfession (relative
weight 3%)

Known health condilions
(relative weight 4%)
Visits religious gathering
[relanve weight, 20%)

None Chrenic conghing Mo

No Yes Yes

Weekly Mobility Data

John Dee Jane Smith Mark Lite

Day |

Day 2

Tedatl Towations visied: 5

mmber of ndividuals
in conlael with subjec

Tetal locaticns visited: 6

mmber of individuals
in contact with subject

Tedal loealions visiled: 1
Estimated potential
number of individuals
in conael with snbjec in conael with snbjec
on this day: 150 on this day: 5
Tetal locations visited: 4 Total locations visited: 1
Tiglirnaled poteniil Tiglirnaled peteniial
mmber of ndividuals number of individuals
in contact with subject I contact with subject
on this day: 250 on this day: 5

Tolal locations visiied: 3
Estimated potential
mumnber of individuals

Estimated potential

on this day: 650

Tistirnaled potenial

on this day: 750
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Tehn 1w dane Bmith

Mark [ile

Day 3 Total locations visited: 5 Total locations visited: 2 Total locations visited: 2
Estimated potential Estimated potential Estimated potential
number of individoals nmber of individils nmber of individils
i econtact with subjest i contact with subjest i contact with subject
on this day: 650 an this diy: 80 an this diy: 30
I3ay 4 Tedal loeations visiled: 5 Tl locadions visiled: 20 lwal localions visiled: 1
Estimated potential Estimated potential Estimated potential
number of individoals nmber of individils nmber of individils
i econtact with subjest i contact with subjest i contact with subject
on this day: 650 an this day: 80 an this day: 5
I3ay 5 Tedal loeations visiled: 5 Tl locaions visiled: 3 lwal localions visiled: 2
Estimated potential Estimated potential Estimated potential
number of individoals nmber of individils nmber of individils
in conael with snbjec in conael with snbjec in conael with snbjec
on this day: 650 an this day: 30
Iay & Tedal loeations visiled: 5 Tl locadions visiled: 10 lwal localions visiled: 1
Estimated potential Estimated potential Estimated potential
mmber of ndividuals number of individuals number of individuals
in conael with snbjec in conael with snbjec in conael with snbjec
on this day: 650 on this day: 5 an this day: 5
1ay 7 Tedal loeations visiled: 5 Tl locadions visiled: 2 lwal localions visiled: 3
Tistirnated polenial [*visiled Churehd Mvisiled stadinm)
mumnber of individuals Estimated potential Estimated potential
in conael with snbjec nmber of individils nmber of individils
on this day: 650 in conael with snbjec in contel with snhjeel
on this day: 500 on this day: 500
Heone #0 i) L=
(relative
welght 710%%)
L18]

In view of the results of the Weekly mobility data alone,
the order of the treatments will be John 1Doc. Jane Smith and
then Mark ite.

The caleulation of the overall score is:

erileTia dohn e Jane Srmath Mark [ie
Age 1% 50 50 50
Profession 5% BRI 50 Q
Known health conditions 4%, 0 o) 0
Visits relipious gathering  20% [ 20 R{
Mobility data TG 0] G 15
welghted scares Li0%% G035 66,2 14.2

Ag can be seen, when taking under consideration all the
informalion dala, the order of the treatments will be Jane
Smith, John Doe and then Mark Lite.

It should be understood that the above numeric examples
are jusl examples o help a person having skills in the art o
understand the invention. 1L also should be understood that
different weight values, scores and methods of caleulaling a
score could be used.

It is expected that during the life of a patent maturing from
this application many relevant paramelers ol scoring activily
of individuals and methods of measuring said parameters
will be developed; the scope of the invention herein is
itended to include all such new technologies a priod.

Asg used herein with reference 1o quantity or valve, the
lerm Yaboul™ means “within £20% o™,

The terms  “comprises™  “‘comprising”.  Yincludes™.
“including”, “has”, “having™ and their conjugates mean
“including but not limited 10",

The lerm “consisting o means “including and limited
[N

The term “consisting essentially ol means that the com-
position, method or structure may include additional ingre-
dients, steps and/or parts, but only it the additional ingre-
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dients, steps and/or parts do not materially alter the basic and
novel characleristics ol the claimed composition. method or
structure.

Asg used herein, the singular forms “a”, “an™ and “the”
include plural references vnless the context clearly dictates
otherwise. Vor example, the term “a compound™ or “at least
one compound”™ may include a plurality ol compounds,
including mixtures thereol.

Throughout this application, embodiments of this inven-
tion may be presented with reference 10 a range format. It
should be understood that the description in range lormat is
merely lor convenience and brevily and should not be
constried as an inflexible limitation on the scope of the
invention. Accordingly, the description ot a range should be
considered 10 have specifically disclosed all the possible
subranges as well as individual numerical values within (hal
range. lior example. deseription ol a range such as “lrom 1
to 67 should be considered to have specifically disclosed
subranges such as “trom 1 to 37, “from 1 to 47, “from 1 10
37, “from 2 o 47, “lrom 2 o 67, “from 3 lo 67, clc.; as well
as individual numbers within that range. lor example, 1, 2,
3,4, 5. and 6. This applics regardless ol the breadth of the
range.

Whenever a numerical range is indicated herein (for
example “10-157, *“10 o 157, or any pair of numbers linked
by these another such range indication). it is moeant lo
include any number (tractional or integral) within the indi-
cated range limits, including the range limits, vnless the
context clearly dictates otherwise. The phrases “range/rang-
ingfranges between” a [first indicale number and a sccond
indicale number and “rangefranging/ranges from™ a [first
indicate number “10”, “up w7, “until” or “through™ (or
another such range-indicating term) a second indicate num-
ber are used herein interchangeably and are meant 1o include
the first and sceond indicated numbers and all the [ractional
and inlegral numbers therehelween.

Unless otherwise indicated, numbers used herein and any
nuber ranges based thereon are approximations within the
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aceuracy of reasonable measurement and rounding errors as
understood by persons skilled in the art.

Il is appreciated that certain Teatures of the invention.
which are. lor clarity. deseribed in the conlext ol separale
embodiments, may also be provided in combination in a
single embodiment. Conversely, various features of the
inventiom. which are. [or brevity, described in the context ol
4 single embodiment. may also be provided scparately or in
any suitable subcombination or as suitable in any other
described embodiment of the invention. Certain features
described in the context of various embodiments are not to
he comsidered  essential features ol those embodiments.
unless the embodiment is inoperative withoul those cle-
ments.

It is the intent of the applicant(s) that all publications,
palents and patent applications referred to in this specilica-
Lion are (o be incorporaled in their entirely by reference inlo
the speeilication. as 1 cach individual publication, palent or
patent application was specifically and individvally noted
when referenced that it is to be incorporated herein by
reflerence. In addition. citation or identification of any rel-
crence i this application shall not be construed as an
admission that such reference is available as prior art to the
present nvention. To the extent that section headings are
used, they should not be construed as necessarily limiting. In
addition. any priority docwment(s) ol this application isfare
hereby incorporated herein by relerence in its/their entirety.

What is claimed is:

1. A method of prophylactically vaccinating a population 3

having a plurality ol subjects wilth a vaccine against an
epidemic infectious disease, said plurality of subjects cach
nsing a smart electronic device, the method comprising:

a. a. vsing an 1D tor each said smart electronic device tor

determining a propensity ol proximily ol cach said 3

plurality of subjects: said delermining a propensily ol

proximily comprises:

1. at a proximity event, when a particular said smart
electronic device of a particular said subject is in
proximily ol one or more other of said smart clec-
tronic devices. ransmitting an 11D or an indication
thereot to said one or more other smart electronic
devices and receiving an ID or indication thereof
from said one or more other smart electronic devices,
by said particular smart clectronic device:

said proximily evenl being an event where said par-
ticular said subject could, if' infected, potentially
infect other subjects with said intfections disease;

ii. generating a score rellecling a propensily lor prox-

imity. according 10 a plurality ol received 1Ds; said s

propensily of proximity rellecting a chance ol inleet-
ing other subjects it said particvlar said subject
becomes intected;

b. generating lor cach said plurality ol subjects a priori-

lization ol vaceination based on said score: said priori- s

tization being higher for subjects having a higher
propensity of proximity; and

¢. prophylactically vaccinating particular subjects of said

plurality of subjects according Lo said prioritization.

2. "The method according to claim 1. whereln said using an
I comprises vsing an ID having fewer than 100,000
potential valves.

3. The method according to claim 2. whereln said using an
113 comprises using a unique 113 and also using said 11 as a
portion of said unique 11).

4. The method according, to claim 1, further comprising
changing said ID periodically.
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5. The method aceording to claim 1, further comprising
using a sceomd 113 and transmitling sald sccond 11D or
indication thercol logether with said 11,

6. "he method according Lo claim 5. wherein sald using a
second 1D is carried out only at a fraction of said proximiry
events,

7. The method according 1o claim 6, wherein said using
comprises using also sceond 15 previously received [rom
others of said electronic devices.

8. The method according 1o claim &, comprising gener-
ating an indication of closeness of a population met by said
clectromic device based on said received sceond 11)s.

9. "The method according o claim 1, wherein said score
depends on an estimation of propensity of proximity of said
one or more other devices.

10. The method according lo claim 1. whercin said
generaling said score comprises counling the number of
received 11Ds.

11. The method according to claim 10, wherein said
counting, comprises counting umque IDs.

12. The method according o claim 10, wherein said
counting comprises counling 115 with a weighted parameter,
said weighted parameter is generated by analvzing said
transmitted second IDs.

13. The method according 1o c¢laim 1, wherein said
generaling for cach said plurality of subjects a priorilization
ol vaccinalion comprises transmilling said score o a server
and generating said prioritization on said server.

14. The method according to claim 13, wherein said
generaling said prioritizalion compriscs comparing scores
by dillerent ones of said clectronic devices.

15. The method according lo claim 1. whercin said
generating for each said plurality of subjects a prioritization
of vaccination comprises generating said prioritization on
said particular electronic device.

16. The method according o claim 15, wherein said
generaling sald prioritization comprises receiving from a
server a list or a function indication prioritization according
to score,

17. The method according to claim 1, comprising dis-
playing prophylactically vaccinating instructions on said
particular electronic device based on said generated priori-
tization.

18. The method of claim 1, wherein said epidemic infec-
livus discase comprises a corond virus and wherein said
prophylactically vaccinating comprises a vaccination [or
said epidemic infections disease and wherein said prioriti-
Zation is vsed 1o select subjects at greater risk of transmitting
said epidemic inlectious discase during a pandemic o be
vaceinated sooner than subjeets less likely 1o ransmit said
cpidemic inlectious discase.

19, The method of claim 1, wherein said ID is an
anonymous 0.

20."The method ol claim 1, wherein said (a) and (b)) do not
comprise providing information regarding a status related 1o
said infectious disease in said sulbyjects.

21. The method of claim 1, wherein information about
said prioritization of vaccination is not transmitted outside
said particular electronic device.

22. The melthod of claim 1, whercin imformaiion aboul
said proximity event is not transmitted outside said smart
electronic device or said one or more other smart electronic
devices.

23, A system [or selecting subjects [or prophylactically
vaceinaling a population having a plurality of said subjects
with a vaccine against an epidemic infectious disease, com-
prising:
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a. a plurality of smart electronic devices confipured 10 be
carricd around by sald subjects and conligured with
instructions 1o:

L. using an 112 lor cach said smart clectromic device lor
determining a propensity of proximity of each said

plurality of subjects; said determining a propensity
ol proximily compriscs:
al a proximily evenl. when in proximity of another

such smart electronic device, transmitting an ID or
an indication thereot 1o said another smart elec-
tronic device and receive an ID or indication
thereol [rom said another smarl electronic device:
sald proximily cvenl being an evenl where a
particular said svbject could, if infected, poten-
tially infect other subjects with said infectious
discase:

generaling a score rellecting a propensily lor proximity.
according 1o a plurality ol such received 11s; sald
propensity of proximity reflecting a chance of infect-
ing other subjects it said particvlar said subject
hecomes infeeted:

receiving inlormation [rom a server,

displaving relevant prophvlactically  vaccinating
instructions to said subjects based on said received
information;

b. at least one server comprising 1 memory and a pluralily
ol modules; sald memory comprising instructions [or:
ii. sending to said plurality of smart electronic devices

information vsable by a circvitry in said plurality of

smarl clectronic devices 1o display said relevant 2

prophylactically vaccinaling instructions.
24. The system according o claim 23, wherein sald
formation comprises one or more of subject specific
information.

25. The system according o claim 23, whoerein sald 3

information comprises general inlormation usable by a
plurality ol subjects and devices thercol.

26. The system according 1o ¢laim 25, wherein said server
is confisured with instuctions 1o receive scores for a plu-
rality of said clectronic devices and use said received scores
Lo generate said general information. said clectronic devices
configured to use said general information 1o determine a
relative treatment priority for their respective subjects.

27. The system according 1o claim 23, wherein said smart
cleetronic devices comprise a proximity-delecling module
using one or more alt

a. physical proximity data received by means of electronic

positioning data of said subject;

b. a distance indicaling sensor which indicates physical

proximily of the location of a device in relation to the s

location of said another device; and
¢. historical location data.
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28. The system according 1o claim 23, wherein said at
least one server or said smarl electronic devices comprise
instructions (o delermine a prophylactically vaceination pri-
orilization based on said propensity lor proximity.

29. The svstem according 1o ¢laim 27, wherein determine
a treatment prioritization further comprises one or more of:

a. generating a score component based on a nature of a

location where said physical proximily data is related,

b. generaling a score component comprising health data

ol the subject ol one or both smart clectronic devices;
¢. generating a score component compising a profession
of the subject of one or both smart electronic devices;

d. generating a score component reflecting relative health

risk 10 said subject il said subject contracts said cpi-
demic infectious discase: and

e. generating a score component reflecting damage to

society it sald subject contracts said epidemic intec-
tious disease,

30. The system according (o claim 27, wherein when said
physical proximily data is related Lo a location that is cither
indoors or in a closed space, then said score of said subject
of transmitting said epidemic intections disease increases by
4 [actor of between aboul 10 times (0 about 100 times.

31. The system according o claim 23, further comprising
a prophylactic vaccinalion server which allocates prophy-
lactic vaccinations for a corona virus according 1o said
prophylactically vaccinating instructions.

32, "The system according (o claim 31. wherein said server
comprises a simulation module conligured 10 perform one or
both of!

{(a}) predict the etfect of vaccination on disease spread;

(b} predict the effect of an ID transmission probability on

distinguishing belween subjocts who conlact mainly
subjects in a same subpopulation.

33, The svstem of claim 23, wherein said smart electronic
devices are configured to transmit a second ID and previ-
ously received second s, al a probability of less than 10%
and using said received sceond 1Ds 10 gencrale said score.

34, The system ol claim 23, wherein said transmitted 11
is a non-unique 1D having fewer possible values than 10%
of the number of said devices.

35, The system of claim 23, whercin said 1) s an
anemymous 1.

36. The system of claim 23, wherein said plurality of
smart electronic devices do not comprise information
regarding a status related to said infectious disease in said
subjeets.

37. The system according o claim 23, wherein informa-
tion about said prophylactically vaccinating instructions is
not transmitted outside a particular smart electronic device.



