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The spread of COVID-19 pandemic is still high
In the US the pandemic reached a plateau, in Europe and South-East Asia the number of 
new cases is still increasing

On 30th September2020 the number of reported casesworldwide reached 33.502.430, and the number of
reported deathswas 1.004.421. In every 4 daysthe number of reported caseshasbeen increasingwith 1 millions
since19th July(at that time the reported casenumberwas14millions).

Forrás: https://covid19.who.int/
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Epidemic

Stagnation

The characteristics of the epidemic:  the reproduction number (R)

Á if R > 1 (which means that 1 infected person 

plagues  in general more than 1 further person)

Áif R å 1 (which means that 1 infected person 

plagues  in general 1 further person)

Á if R < 1 (which means that 1 infected person 

plagues  in general less than 1 further person)

Eradication

R=
(daily contact numbers) *
(probability of the transmission of the infections)*  
(proportion of responsivity in the population)*  
(length of virulent period)
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Å16 March (Hungary):αLŦcontactreductionwasthe only measure, then, in
order to control the epidemic 62% of social interactions should be
limited.έ
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Hungary: first and 2nd wave of COVID-19 pandemic
(Daily reportedcasesand 7-day movingaverage)
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MedicalUniversities: Rate of Positivity AmongContactsand SymptomaticPersons

Contacts

SymptomaticPersons

the daily rate of confirmedPCR positivecasesamongsymptomaticpatients

H
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O
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E
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the daily rate of PCR positivity amongthe contactsof confirmedor suspectedCOVID cases
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Medical Universities: Rate of Positivity Among
the Quasi-RepresentativeScreeningsand the Total ScreeningTests

Quasi-RepresentativeScreening

All ScreeningTests

thedaily rate of positivecasesamongother PCR assays

the daily rate of positivecasesin all screeningtests
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H-UNCOVER
The early-introducedrestrictionswereeffective

Mass infection did not occur, but the nosocomialinfection wassignificant

The PCR results showedlow infection rate 

We could start lifting the restrictions, but control wasnecessary

Å University of Debrecen, University of Pécs, University of Szeged, Semmelweis 

University, 

Å In the organisationof the CentralStatisticalOffice

Å Withthe support of the Ministryof Innovationsand Technology

Goal: to getan objectivecross-sectional image about the spreadof the virus, the

dynamicsand the real numberof those infected or havingbeeninfected with the novel

coronavirusthrougha representativenationwideclinicalepidemiologicalsurvey
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ÅEach individual in the population
had an equalchanceof getting into
the sample.

ÅEach individual in thesample
representeda previously
determinedpart of the population.

ÅThe resultsof H-UNCOVER were
representativein countrywide, 
regionaland agegroupdistribution, 
sotheycouldprovida reliable
estmationaboutthe ŎƻǳƴǘǊȅΩǎ
contamination and seroprevalence.

RepresentativeSample

Total 
population
studied

Representative
sample



H-UNCOVER Dr. Béla Merkely

Rector

Semmelweis University
http://semmelweis.hu/

H-UNCOVER Sample
Å Targetpopulation: individuals aged 14 years or older, living in private households

Å A two-stage stratified probability sample: selecting settlements as primary sampling units at 
the first stage and individuals at the second stage 

Å Settlements:489 settlements were selected

ÅThe districts of Budapest and all

the larger settlements

ÅAt least 5 caseswere reported

ÅOtherstratification methods:

Åa reported case in the

settlement,

Å the sizeof the settlement, 

Å taxable income per capita,

Åpopulation with tertiary 

educational level

Semmelweis University
University of Pécs
University of Debrecen
University of Szeged



H-UNCOVER Dr. Béla Merkely

Rector

Semmelweis University
http://semmelweis.hu/

Selectionof individuals:

ÅWithin the settlements, individuals were 
selected by systematic random sampling after 
ordering them by age.

The total number of the sample size:

Å assuming 10% sampling frame error and 70% 
participation rate 17,787 individuals were 
selected

H-UNCOVER Sample
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Population: 8 283 810 persons

Sample: 17 787 persons

Contacting

Viamail: 17 787 persons

Viaclientgateway: 7 373 persons

Viatelephone: 14 250 persons

Questionnaires

Viaonline: 1 164

Viatelephone(CSO): 10 584 

With the help of the Universities: 589 

Frameerror (died, livesabroador in an institution, no information): 2 315 

Refusalof takingpart in the survey: 3 135 persons

Total participants: 10 575 pers.

Contactingand ScreeningProcess

384 fixed screeningposts, 5 screeningbuses, 1 152 persons
screenedin their homes, 1245 co-workersfromthe 4 Universities
and 388 volunteers, with the help of the National Ambulance
Service and the Lifeguardsof Veszprém
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H-UNCOVER 

Results

Å 17 787 persons-

representative sample

Å 12 236 persons

questionnaire

Å 10 575 persons

screened(virusRNA 

and antibody testing)

Å 10 474 persons(67.7%) 

screened+ 

questionnaire
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AttendanceRate and Number: 67,7% and 10575

SU:71,4%

UD:68,2%

USZ:63,6%UP:63,7%

4275 pers.

2275 pers.

1809 pers.

66,1%

63,0%

76,0%

58,7%

75,5%

60,8%

74,6%

78,0%

2216 pers.

72,0%

60,7%

66,8%

64,0%
72,6%

73,0%

59,2%

64,2%

68,8%

75,0%
65,7%

61,2%

Assuming10% frameerror and 
30% failure

in 19 counties
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Characteristicsof Confirmed Casesin the AgeGroupsof 

14 yearsor OlderTill 16th May

* Basedon the
dataof NNK

PrivateHouseholds(%) Institutions (%)

Women 1 080 (41,9) 360 (40,7)

Men 1 500 (58,1) 524 (59,3) 

Regions
CentralHungary 1 583 (61,4) 547 (61,9)

Transdanubia 742 (28,8) 254 (28,7)

Northern Hungaryand the
Great Plain

255 (9,9) 83 (9,4)

AgeGroups
14-39 525 (20,4) 50 (5,7)

40-64 1 090 (42,3) 178 (20,1)

65- 965 (37,4) 656 (74,2)



H-UNCOVER Dr. Béla Merkely

Rector

Semmelweis University
http://semmelweis.hu/

H-UNCOVER 
resultsð

characteristics
of the

population

Å3 PCR positivecases(2 hospitalized), (Budapest, Komárom-Esztergom, Heves 
counties)

Å70 seropositivecases

Total Studied
Population
( n=10 474)

Positivity(n=70)

Men (%) 4 864 (46,4) 35 (50,0)

Age(years)

Meanage(average) 48,7 (18,0) 52,2 (18,2)

14-39 (%) 3 353 (32,0) 18 (25,7)

40-64 (%) 4 735 (45,2) 33 (47,1)

65- (%) 2 386 (22,8) 19 (27,1)
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Estimated PopulationInfection Rate

PCR positivity Seroposit ivity

Estimated total
number

Prevalenceper
10 000 

Estimated total
number

Prevalenceper
10 000

Total population 2421 2,9 (0-6,7) 56 439 68 (50-86)

Laboractivity
Activeworker 1269 3,0 (0-9,0) 22 406 53 (33-74)

Pensioner 1152 5,4 (0-14) 23 412 109 (66-152)

Student, not working 0 0 (0-38) 4 932 69 (0-149)

Housewife 0 0 (0-142) 1 239 73 (0-174)

Othernot working 0 0 (0-27) 4 450 43 (1,6-84)
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Estimated PopulationInfection Rate
PCR positivity Seropositivity

Estimated total
number

Prevalenceper
10 000

Estimated total
number

Prevalenceper
10 000

Total population 2 421 2,9 (0-6,7) 56 439 68 (50-86)

Known contact with a confirmed SARS-CoV-2ςinfected person or a person being in 
quarantine

Yes 0 0 (0-73) 3 386 114 (24-204)

No 2 421 3,1 (0-7,0) 52 044 66 (48-84)

Refusedto answer 0 0 (0-252) 1 009 106 (0-286)

International travel after March 2020

Yes 0 0 (0-79) 3 460 106 (12-200)

No 2 421 3,1 (0-7,0) 52 979 67 (49-86)



H-UNCOVER Dr. Béla Merkely

Rector

Semmelweis University
http://semmelweis.hu/

Estimatedcontaminationand seroprevalencein the greatregions

basedon the resultsof H-UNCOVER (representative)

Transdanubia

CentralHungary

Great Plainand NorthernHungary

PCR positivity

Seropositivity

Population
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Estimated contamination and seroprevalencebased

on the results of H-UNCOVERin 8 regions

Western Transdanubia

CentralTransdanubia

Southern Transdanubia

Budapest

Pest

Southern Great Plain

NorthernGreat Plain

Northern-Hungary

Numberof infectionsper 10.000.inhabitants (95% confidenceinterval)

Numberof seroprevalenceper 10.000.inhabitants (95% confidenceinterval)

Population
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Estimated contamination and seroprevalencebasedon agein 
the greatregionsIgG positivity ï

Western Hungary
IgG positivity ï
Eastern Hungary

IgG positivity ï
Central Hungary

Seropositivity

Population



H-UNCOVER Dr. Béla Merkely

Rector

Semmelweis University
http://semmelweis.hu/

Estimated contamination and seroprevalencebasedon
gender in the great regionsIgG positivity ï

Western Hungary

IgG positivity ï
Eastern Hungary

IgG positivity ï
Central Hungary

Seropositivity

Population
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Estimated contamination and seroprevalencebased

on age in 10-yearagegroups

0 20 40 60 80 100 120 140 160 180 200 220 240 260

14-19

20-29

30-39

40-49

50-59

60-64

65-69

70-79

80-XX

Numberof seroprevalentpersonsper 10 
thousandpersons

łǘŦŜǊǘǃȊǀǘǘ Ŧǃ

0 5 10 15 20 25 30 35 40 45 50

14-19

20-29

30-39

40-49

50-59

60-64

65-69

70-79

80-XX

Numberof contaminatedpersonsper 10 thousand
persons

CŜǊǘǃȊǀǘǘ Ŧǃ
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H-UNCOVERresults: smokingstatus and weight
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Infection is consistently

more commonin caseof 

comorbidities

(highblood pressure, 

heart disease, chronic

lung, liver, or kidney

disease)

H-UNCOVER 

results: 

comorbidities
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Test positivepatients: 
musclepain, smelland taste
disordersare significantly
more common. 

H-UNCOVER 

results: symptoms
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H-UNCOVER: summary

Å The first representative, nationwidestudy in the world usingPCRand 
serologicaltests to examinecontamination and seroprevalence. 

Å Conducted50 days after the containment regulationsin the courseof 2 weeks, 
well-representingthe effect of the containment regulations, provided the 
foundation of the exit strategy.

Å 67.7 % participation, whichis outstanding on an international level, multi-
channelcommunication, contacting, the role of fixed and mobile screening
sites

Å Dueto early restrictions, both contamination and seroprevalenceare low

Å The rate of PCR-confirmed active casesis 0.029%, their estimated number is 
2421 ; the number of seroprevalentpersonsmeasured by immunoassaytesting 
is 0.68%, their estimated number is 56 439

Å Basedon regions: highestvalue in Budapest (90/10 000 persons), lowest in 
North-Hungary(45/10 000 persons).
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Exit strategy in Central-Eastern Europe: bad examples

Romania Ukraine

Bulgaria Albania
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Adatok forrása: ECDC 

14-day cumulative case number per 100 000 persons in EU/EEA

countries and the United Kingdom on 30 September 2020
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Epidemic situation in Austria, the Czech Republic, and Hungary 

The epidemic curve cannot represent the actual epidemic situation in every

country
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Since the low point on week 25 (15-21 June), the average number of daily

reported COVID-19 cases has been increasing for 14 weeks in Hungary. 

The slow growing trend started to show on the epidemic curve 4 weeks after

lifting the containment regulations

Week21: 
lifting of 

restrictions

in Budapest
Week12. hét: 

clos ingof borders, 
l imitsonpublic
gatheringsand 

openinghoursof 
shops

Week19: lifting 
of restrictions

in the country

Week22:
openingof 

borders

Week29:
travel

precautions, red, 
yellowand green

countries

Week13: 

curfew

Week11: 

declaration
of the state

of 
emergency, 
closureof 
schools

Onweek 39 (21-27 Sept.) the meandaily casenumberwas836.7, which meansa merely 2.6% increasein comparisonwith the 
meannumberof newly registeredcasesfrom the previousweek. (week38: 815.4 persons).

Week38: tightening
on maskwearing, 

closingof clubsat
23:00

Week36: 
closingof 

borders

Source of data: National Centre for Public Health
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Confirmed COVID-19 cases based on the date of confirming infection, 

Hungary, 01 Oct. 2020
Risk: due to the running out of testing capacities, the laboratory-confirmed daily case number

cannot follow the actual epidemicsituation anymore.

Source of data: National Centre for Public Health

1stwave 2ndwave

All confirmed cases(04 March-30 Sept.): 27 309 Allmortalities: 781
Confirmed caseson30 Sept.:  850 Mortalities on 30 September: 16 
(earlierdata)  
Past7 days: 6 111 new cases
Past14 days: 12 143



Medical schoolsare the nationõssentinels

Weekly distribution of COVID-19 cases according to the 

laboratories in Hungary, 01 Oct. 2020
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COVID-19 proportionatemortalityratiosof European 

countries(mortalities/ 1million inhabitants)
COVID exit/1M országok

Over 250 Belgium (870), Spain (696), UK (625), Italy (597), Sweden (582), 
France (497), Netherlands (380), Ireland (367), North Macedonia
(371),Moldova (349),Montenegro(303), Bosniaand Herzegovina
(277),Romania(271)

249-100 Switzerland(240), Luxembourg (204), Portugal(200),Israel (198),
Russia(150), Albania(141), Germany(115), Bulgaria(124), 
Denmark(112),Ukraine(105) 

Under100 Belarus(93), Malta (93), Hungary (91), Austria(92), Serbia(87), 
Czechia(77), Slovenia(76), Croatia(75), Poland (74), Finland(62), 
Norway(51), Estonia(50),  Greece(41), Lithuania(37), Iceland
(29), Latvia(21), Cyprus(20), Slovakia(10)
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H-UNCOVER: further plans

Å 2 more cross-sectionalstudies are planned until 1 May 2021, which will

have an interface of 1500 personswith the population of the first

sampling

Å Before nationwidevaccination, we will surveythe current contamination 

and seroprevalencein order to assessthe severityof the secondwave,

Å Knowingthe countryõsstate of infection is indispensablefor issuingor

suspendingthe appropriate restrictions
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Å Participatinginhabitants

Å Mayors, notaries

Å National AmbulanceService

Å PoliceForce

Å WaterRescueServicesof Hungary

Å NCPHand GPs

Å National and local mediaoutlets

Å ITM

Thankyoufor yoursupportand 

cooperationé

éto be continued!
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Biweekly changein confirmedCOVID-19 casenumbersin countriesshowingthe 

greatestincreaseand someother countries

Country Biweekly change in confirmed 
COVID-19 case numbers on 30 
Sept.

Island 798%

Niger 300%

Cyprus 246%

Mianmar 226%

Latvia 217%

Mauritius 217%

Ecuador 209%

Tunesia 156%

Georgia 149%

TheNetherlands 140%

CzechRepublic 110%

UnitedKingdom 94%

Canada 94%

Belgium 54%

Hungary 46%

France 43%

EU 36%

Italy 16%




