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Onder leiding van prof. dr. Dieter 
Mesotten van ZOL werd in de pe-
riode van maart tot augustus 2020 
een multicentrische observatio-
nele cohort studie uitgevoerd in 
de Euregio met als doel een beter 
idee te krijgen van de variatie in 
patiëntkarakteristieken, interven-
ties en uiteindelijke resultaat bij 
patiënten die omwille van Corona 
werden opgenomen op de ‘Inten-
sive Care Unit’ (ICU) afdelingen.

Het betrof hier een samenwerking 
tussen de IC-diensten van ZOL, 
het Jessa Ziekenhuis, het Univer-
sitair Ziekenhuis van Maastricht, 
het Laurentius Ziekenhuis in 
Roermond, het VieCure Medische 
Centrum in Venlo, het Zuyderland 
Medisch Centrum in Sittard/Heer-
len en het Duitse Rheinisch West-
fälische Universiteitshospitaal 
Aachen. Uiteindelijk werden 178 
Belgische, 310 Nederlandse en 63 
Duitse coronapatiënten onder-
zocht. De gemiddelde leeftijd was 
65.4 jaar met een meerderheid 
aan mannelijke patiënten (71 %).

Een voordeel van deze studie is 
dat de onderzochte populatie in 
deze regio verondersteld wordt 
homogeen te zijn met een verge-
lijkbare genetische achtergrond 
en socio-economische status en 
een vergelijkbare opnamepolitiek 
aangezien de meeste opnames 
werden uitgevoerd omwille van 
COVID-19 pneumonie.

Ondanks veel overeenkomsten 
tussen de verschillende cen-
tra toont deze observationele 
cohortstudie aan dat bij CO-
VID-19-patiënten opgenomen 
op de ICU zowel op het gebied 
van opname, orgaanondersteu-
ning, behandeling  en uiteinde-

lijk resultaat er opvallend veel 
verschillen opgetekend werden 
tussen de 7 centra. Deze ver-
schillen houden waarschijnlijk 
verband met de verscheidenheid 
in zorgstelsels, en vooral de 
ICU-capaciteit, waarbij elk land 
anders reageert op een snel 
evoluerende pandemie. Deze 
onderzoeksresultaten moeten 
dan ook geïnterpreteerd worden 
met de nodige reserve ondanks 
het feit dat een “Mixed-multivari-
able logistic regression analysis” 
werd uitgevoerd waarbij oa bleek 
dat de ICU mortaliteit signifi-
cant verschillend was tussen de 
landen (België 22 %; Nederland 
42 % en Duitsland 44 %), alsook 
de gemiddelde duur van opname 
(België 10 dagen, Nederland 14 
dagen en Duitsland 33 dagen), 
ook na het corrigeren voor leef-
tijd, geslacht, ernst van de ziekte, 
co-morbiditeiten, uitgevoerde 
behandeling en complicaties. 

De auteurs besluiten dat meer 
studies naar de verschillen in 
protocols, zorgpraktijk, richtlij-
nen en vertrouwen in regionale 
samenwerking tussen zorgstel-
sels vereist zijn om de zorg voor 
ernstig zieke patiënten op de 
ICU-afdeling in de Euregio te 
verbeteren, onafhankelijk van de 
oorzaak van opname.

Dit artikel werd gepubliceerd 
in ‘Critical Care Medicine’, een 
belangrijk, internationaal we-
tenschappelijk tijdschrift op het 
gebied van ‘Intensive care’ en het 
officieel tijdschrift van de ‘Socie-
ty of Critical Care Medicine’. Het 
tijdschrift heeft een Impact Factor 
van 7.59.

prof. dr. Willem Ombelet

In deze rubriek bespreekt het Haviksoog een opmerkelijke weten-
schappelijke publicatie van ZOL-medewerkers of -artsen uit de 
afgelopen maanden.
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proportion requiring supportive treatment in an ICU, 

stretching ICU capacity to its limits, even in many de-

veloped countries (1, 2). Scarce ICU resources should 

be optimally used during a pandemic, ideally in close 

agreement with regular care, which inevitably affects 

physicians’ decisions. Consequently, it may be conceiv-

able that admission criteria and treatment choices also 

vary throughout countries.

Previous (multi)national studies have been per-

formed in COVID-19 patients requiring ICU support 

(3–10), mostly presented per country (Supplementary 

Digital Content 1, http://links.lww.com/CCM/G799). 

However, these studies often comprised intervention 

studies in selected patients or cohort studies charac-

terized by heterogeneity concerning population char-

acteristics, such as race/ethnicity, genetic background, 

and socioeconomic status, reflecting differences in the 

population at risk. Furthermore, large interhospital 

variations in patient characteristics and outcomes have 

been reported, which might indicate different degrees 

of stress on healthcare systems (11, 12). These differ-

ences hamper direct comparison of healthcare systems 

and their responses to the pandemic.

The Euregio Meuse-Rhine, a region covering parts of 

Belgium, The Netherlands, and Germany, is characterized 

by a high population density (3,900,000 inhabitants at 

11,000 km2) and intense cross-border passage (13). Over 

10% of inhabitants were positively tested for COVID-19 

infection during the first pandemic wave (www.sanquin.

nl-sanquin/nieuws/2020/11/antistoffen-bij-donors-met-

ing-november). When comparing healthcare systems’ 

variation, the Euregio has the advantage that the popula-

tion at risk is assumed to be somewhat homogeneous as 

they share a genetic background and have a comparable 

socioeconomic status (13). Furthermore, heterogeneity 

due to different ICU admission diagnoses was absent since 

the majority of patients were admitted for COVID-19  

pneumonia. In addition, healthcare professionals’ vo-

cational training, access to literature, and international 

guidelines for ICU practice are similar (14).

ICU bed availability is an important difference 

between countries in general. For the Euregio, the 

availability of ICU beds in The Netherlands is 6.4, 

compared with 15.9 and 29.2 per 100,000 inhabit-

ants for Belgium and Germany, respectively (15). 

Spatial ICU accessibility also varies across numerous 

European countries (16). Another potential difference 

is heterogeneity of COVID-19 disease itself. Although 

severe acute respiratory syndrome coronavirus 2 is a 

virus that causes one disease in name, heterogeneity in 

the course of COVID-19 infection exists (17), which 

might be amplified since no specific treatment for 

COVID-19 exists. Experimental off-label therapies, 

such as (hydroxy)chloroquine, antiviral drugs, and 

steroids, were used at the time without substantial ev-

idence (18, 19). Thus, the interaction between varying 

healthcare systems and uncertainty and heterogeneity 

within COVID-19 disease and treatment may have led 

to practice variation.

We, therefore, hypothesize that variable healthcare 

system responses to a pandemic drive variability in pa-

tient characteristics and disease severity, support strat-

egies, therapies, and complications and, independent 

of these factors, determine outcome within a cohort of 

COVID-19 patients admitted to seven ICUs within the 

Euregio, one region across Belgium, The Netherlands, 

and Germany.

MATERIALS AND METHODS

The Euregio intensive care COVID cohort, part of the 

Euregio COVID Data Platform (CoDaP) project, was 

initiated at the beginning of the pandemic in early 

March 2020. With the opportunity of disease homo-

geneity of patients admitted to Euregio ICUs within a 

short period, provided by the COVID-19 pandemic, 

we aimed to investigate potential cross-border differ-

ences, including baseline demographics (20), disease 

course over time (17), sex (21), outcomes (22), and 

treatment (23, 24), and unravel potential healthcare 

systems’ and strategies’ variances (11, 25, 26) that 

could contribute to future collaboration and optimi-

zation of cross-border patient care. Investigators at 

the departments of Intensive Care Medicine of seven 

Euregio hospitals (two Belgian; four Dutch, including 

one academic hospital; and one German academic 

hospital), situated within a 50 km radius (Fig. 1), 

shared their plans selecting variables for data-shar-

ing and collaboration on COVID-19. ICU resources 

and care were dictated mainly by individual coun-

tries. However, pandemic stress drove some interna-

tional transportation of patients within the Euregio 

Meuse-Rhine (Fig. 2A), suggesting that cross-border 

collaboration, for example, delivering care under a 

joint healthcare mandate (e.g., European Union), 

would be helpful.
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OBJECTIVES: To investigate healthcare system–driven variation in general char-

acteristics, interventions, and outcomes in coronavirus disease 2019 (COVID-

19) patients admitted to the ICU within one Western European region across 

three countries.DESIGN: Multicenter observational cohort study.

SETTING: Seven ICUs in the Euregio Meuse-Rhine, one region across Belgium, 

The Netherlands, and Germany.
PATIENTS: Consecutive COVID-19 patients supported in the ICU during the 

first pandemic wave.INTERVENTIONS: None.
MEASUREMENTS AND MAIN RESULTS: Baseline demographic and clinical 

characteristics, laboratory values, and outcome data were retrieved after ethical ap-

proval and data-sharing agreements. Descriptive statistics were performed to inves-

tigate country-related practice variation. From March 2, 2020, to August 12, 2020, 

551 patients were admitted. Mean age was 65.4 ± 11.2 years, and 29% were 

female. At admission, Acute Physiology and Chronic Health Evaluation II scores 

were 15.0 ± 5.5, 16.8 ± 5.5, and 15.8 ± 5.3 (p = 0.002), and Sequential Organ 

Failure Assessment scores were 4.4 ± 2.7, 7.4 ± 2.2, and 7.7 ± 3.2 (p < 0.001) in 

the Belgian, Dutch, and German parts of Euregio, respectively. The ICU mortality 

rate was 22%, 42%, and 44%, respectively (p < 0.001). Large differences were 

observed in the frequency of organ support, antimicrobial/inflammatory therapy ap-

plication, and ICU capacity. Mixed-multivariable logistic regression analyses showed 

that differences in ICU mortality were independent of age, sex, disease severity, 

comorbidities, support strategies, therapies, and complications.

CONCLUSIONS: COVID-19 patients admitted to ICUs within one region, the 

Euregio Meuse-Rhine, differed significantly in general characteristics, applied 

interventions, and outcomes despite presumed genetic and socioeconomic back-

ground, admission diagnosis, access to international literature, and data collec-

tion are similar. Variances in healthcare systems’ organization, particularly ICU 

capacity and admission criteria, combined with a rapidly spreading pandemic 

might be important drivers for the observed differences. Heterogeneity between 

patient groups but also healthcare systems should be presumed to interfere with 

outcomes in coronavirus disease 2019.

KEY WORDS: coronavirus disease 2019; critical care; delivery of healthcare; 

healthcare economics and organizations; intensive care units; severe acute 

respiratory syndrome coronavirus 2T he coronavirus disease 2019 (COVID-19) pandemic spread over the 

world in 2020. In many countries, a quick rise in infection rate was 

identified. Many patients were admitted to hospitals with an important 
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