
6-7 June 2023

This project has received funding from the European 
Union’s Horizon 2020 research and innovation 
programme under grant agreement No 101003589.

RECOVER Closing Conference

Observational studies in Primary Care:
PPAS-COVID and SOS-COVID

Alike van der Velden
Christopher Butler

Esplanade Hotel, Zagreb, Croatia



Primary care team

Chris Butler, Emily Bongard: Oxford University, UK
Alike van der Velden, Theo Verheij, Rianne Jahja: UMCU, the Netherlands



Collaboration with other WPs, others

Social Science team: Sarah Tonkin-Crine, Sibyl Anthierens, Marta Wanat, 
Melanie Hoste

LAB WP: Greet Ieven, Katherine Loens, Christine Lammens
DM WP: Roxanne Schaakxs, Frank Leus

Statistics: Milensu Shanyinde, Ly-Mee Yu, René Eijkemans, Roderick Venekamp

National coordinating teams in 9 countries, with their GP practices



Primary Care Network
Primary Care
Norway
Denmark
UK
Ireland
Netherlands
Belgium
Germany 
Poland
Ukraine
Hungary
Romania
Moldova
Armenia
Georgia
Greece
Spain
France
Croatia3-20 GP practices per country



PPAS 1 – VALUE-Dx

• Anonymous registration of patients presenting to 
their GP with CA-ARTI
oPatient characteristics, clinical presentation

oManagement: POC/lab testing, antibiotic/other 
prescribing, provided advice

• 18 countries

• Dec 2019 - Jan 2020

Point Prevalence Audit Survey (PPAS)



WP2 Objectives

• To establish the prevalence, disease spectrum, severity and predictors of 
SARS-CoV-2 infection and its complications in selected European countries*

• To explore primary care patients’ en primary care healthcare professionals’ 
perspectives on the coronavirus pandemic in selected European countries*

• To explore the opportunity of testing POC diagnostics for SARS-CoV-2 in the
PRUDENCE trial (as part of VALUE-Dx, IMI)

* interim findings fed back to decision makers



Methods: Point Prevalence Audit Survey - COVID

AIM
To describe patient presentation and management during the hectic period of the first 
wave of the COVID pandemic

STUDY SET-UP
• anonymous registration of patient and management data, adding items relevant to

the pandemic: type of consultation, risk-factors, use of PPE, suspicion SARS-CoV-2
• 16 countries
• initiated in March 2021
• 3301 registrations
• nearly real-time data reporting and analysis
• data could be compared to PPAS1 from just before the pandemic



Results PPAS-COVID: registrations



Mean (%) Range (%)

Phone, video/skype 59 10 - 91

PPE during F2F consultations

- apron

- face, nose/mouth

- safety glasses

- gloves

98

52

96

57

67

55 - 100

1 - 100

46 - 100

0 - 98

2 - 100

Hospital referral 8 1 - 17

Suspicion SARS-CoV-2 infection 43 4 - 84

Armenia
Denmark

Denmark
ES, UK, HU

Georgia
Spain

Results PPAS-COVID: patient management



0%

10%

20%

30%

40%

50%

60%

P
er

ce
n

ta
ge

Countries

PPAS Jan/Feb PPAS COVID COVID-suspected patients

Results PPAS-COVID: antibiotic prescribing



PPAS-COVID: dissemination via online reports



PPAS3 and PPAS4



Methods: SARS-CoV-2 Observational Study (SOS-COVID)

AIM

To establish the prevalence, disease spectrum, severity and predictors of SARS-CoV-2 
infection and its complications in European primary care

STUDY SET-UP

• Inclusion during GP contact (F2F or virtual) for CA-ARTI, during COVID-19 pandemic
• Baseline patient characteristics, S&S, risk-factors, measurements, GPs’ management
• Swab (combined nasal and pharynx)
• Follow-up for 28 days, D7 and D28 phone calls
• Netherlands, Belgium, Georgia, Hungary, Moldova, Spain, Germany, Poland, Ireland
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NucliSENS easyMag
(BioMérieux)

• max 23 samples
• ± 2 hours

Quantstudio 7flex
(ThermoFisher)

• max 8 samples
• 1.0 hour

RNA extraction PCR set-up Custom made Taqman card

• max 40 samples
• ± 1.5 hours

• Samples frozen on site
• Sent to Antwerp for analysis

Methods: aetiology of illness (I)



• Custom-made respiratory panel

Viruses:
• influenza A virus (pan, duplo)
• Influenza A virus/H1-2009
• Influenza A virus/H3
• influenza B virus (pan, duplo)
• human rhinovirus (2 targets, duplo)
• human coronavirus (229E, NL63, HKU1, OC43)
• MERS-CoV
• SARS-CoV
• SARS-CoV-2 (3 targets)
• human parainfluenza (1-4)
• human bocavirus
• human respiratory syncytial virus A (2 assays, duplo)
• human respiratory syncytial virus B (2 assays, duplo)
• human metapneumovirus A&B

Viruses:
• human parechovirus
• Enterovirus (pan)
• Enterovirus D68
• human adenovirus (2 assays, duplo)

Bacteria:
• Mycoplasma pneumoniae
• Staphylococcus aureus
• Chlamydia pneumoniae
• Haemophilus influenzae
• Streptococcus pneumoniae
• C. psittaci
• B. pertussis
• B. holmesii
• M. catarrhalis
• L. pneumophila

Methods: aetiology of illness (II)



Results SOS-COVID: inclusions

• 1st patient in: April 14th 2020
• Study closed: Feb 2021
• Majority of patients unaware of SARS-CoV-2 

outcome
• Complete follow-up: 861 patients (97%)



Total 

(%, n = 858)

Influenza A virus 0

Influenza B virus 0

Rhinovirus 15.6

Coronavirus NL63/229E/OC43/HKU1 3.3

RSV A/B 0

Human metapneumovirus A/B 3.0

Parainfluenza virus 1-4 0

Adenovirus 0.8

Bocavirus 0.9

Parechovirus 0

Enterovirus 0.6

Enterovirus D68 0

MERS CoV 0

SARS-CoV 0

SARS-CoV-2 22.7

pathogen
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With results from laboratory-based 
testing in the country:
27.2% SARS-CoV-2 positive

Results SOS-COVID: aetiology of illness (I)



Spain: 33%

Overall: 22.7% (range: 7% - 52%)

Ireland: 7%

Belgium: 9%

The Netherlands: 9%

Poland: 30%

Germany: 11%

Hungary: 35%

Moldova: 52%

Georgia: 14%

Results SOS-COVID: aetiology of illness (II)



ANALYSIS

• Multi-level logistic regression, with country as random effect
• Outcome: combined SARS-CoV-2 positivity versus negative ones 
• Pre-defined predictors
• O2 saturation, RR had too many missing values

OUTCOMES

• Performance of risk prediction model
o discrimination: area under ROC curve: 0.82
o Well-calibrated

• Age and gender issue, due to country differences,                                           
moment in the pandemic?

• Prior to vaccination 

uOR aOR p-value

Age (per year) 1.02 1.02 0.001

Male gender 1.5 1.7 0.005

Fever 2.2 2.2 <0.001

Cough 1.5 1.3 0.17

Short of breath 1.5 1.1 0.68

Abnormal auscultation 0.5 0.6 0.34

Loss of taste/smell 5.6 6.3 <0.001

Risk factor for COVID 2.4 2.7 <0.001

Working >10 people 1 1 1

Contacts past 2 weeks 1 1 0.9

Results SOS-COVID: prediction SARS-CoV-2 infection



Results SOS-COVID: prediction SARS-CoV-2 infection by GP

GP suspected 
SARS-CoV-2

GP suspected 
other aetiology

SARS-CoV-2 positive (PCR) 199 39

SARS-CoV-2 negative (PCR) 266 372

• 65.2% correct
• False-positives: 30.4%
• False-negatives: 4.5%
➢ Over-rating was more frequent than under-rating



Results SOS-COVID: management by ‘diagnostic group’



Results SOS-COVID: resolution of illness (I)

ANALYSIS

Kaplan-Meier curves for time to full recovery and time to return to usual daily activities
by SARS-CoV-2 status



SARS-CoV-2 
negative (n=618)

SARS-CoV-2 
positive (n=237) p-value

Fully recovered (mean, day) 7.7 10.6 0.001

Shortness of breath gone (mean, day) 7.1 7.8 0.34

Extreme tiredness gone (mean, day) 7 10.2 <0.001

Back to usual daily activities (mean, day) 7.4 11.5 <0.001

SARS-CoV-2 
negative (n=618)

SARS-CoV-2 
positive (n=237) p-value

Not fully recovered at D28 18.1% 15.6% 0.39

Not recovered from shortness of breath D28 9.5% 4.6% 0.02

Not recovered from tiredness D28 12.8% 9.7% 0.2

Not back to usual daily activities D28 14.4% 18.1% 0.18

Results SOS-COVID: resolution of illness (II)



SARS-CoV-2 negative
(n=618)

SARS-CoV-2 positive
(n=237) p-value

1 Hospitalisation with o/n stay 1% 10.5% <0.001

2 Not yet fully recovered D28 18.6% 16% 0.4

3 Short of breath a/o extreme tiredness 
a/o not to ‘usual’ D28

21% 21.1% 1

Results SOS-COVID: complicated course of illness



Take home messages

➢ PPAS appeared to be a powerful tool to capture changes in all aspects of primary 
healthcare delivery for patients with RTI (progress in ECRAID-Base)

➢ Rapid initiation of research was possible in the early phase in the pandemic, due to 
commitment and trust within the PC Research Network and collaboration with EBs

➢ In (the need for) predicting SARS-CoV-2 infection in patients presenting in PC with 
symptoms of an RTI we were passed by public health initiatives, implementation of rapid 
testing, changing circumstances (vaccination, new variants)

➢ Prediction rules for PC would have been helpful in the early phase of the pandemic, as 
GPs struggled with labelling SARS-CoV-2

➢ Patients with SARS-CoV-2 took longer to recover, however, at day 28, a similar percentage 
as in the SARS-CoV-2 negative patients experienced residual symptoms



Lessons learned

➢ (Statistical) analysis capacity is needed from the start, particularly for studies 
where rapid dissemination is required

➢ Pre-approved Network and Site agreements would have facilitated rapid study 
initiation

➢ Publication of findings appears difficult due to rapidly changing circumstances



Questions for the team?


