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Active Healthcare associated infection 
(HAI): CARE INFECTIONS

An infection where signs and symptoms are present (on the day of the PPS), or where signs and 

symptoms were present in the past and the patient was (still) receiving treatment for that infection (on the 

day of the PPS). 

The symptoms had to appear on day 3 or later after admission (day of admission = day 1). 

It could also be earlier in case the patient was readmitted less than 48 hours after a previous admission 

to an acute care hospital. 

Exceptions: 

- Surgical site infection (SSI), within 30 days of the operation (90 days if involving an implant). 

- Invasive device placed on day 1 or 2 of the admission, a HAI could emerge before day 3. 

- Clostridiodes (Clostridium) difficile infections present on admission (or developed within two days) with 

an onset less than 28 days after the discharge from an acute care hospital also had to be included. 

TRESHOLD: =/>3 days



Point Prevalence Survey Healthcare-associated 
infections Belgium
(Vandael et  al . ,  Sciensano 2018 www.nsih.be)

Number (%) of infections by main HAI
group

Patient Specialty
Total Medicine Surgery Intensive care Geriatrics

Pneumonia
Other lower respiratory tract infection

197 (21.6%)
45 (4.9%)

69 (24.6%)
10 (3.6%)

20 (9.1%)
2 (0.9%)

49 (36.3%)
14 (10.4%)

43 (25.9%)
10 (6.0%)

Urinary tract infection 194 (21.3%) 57 (20.3%) 39 (17.8%) 12 (8.9%) 54 (32.5%)
Surgical site infection 154 (16.9%) 16 (5.7%) 95 (43.4%) 15 (11.1%) 5 (3.0%)
Bloodstream infection 105 (11.5%) 40 (14.2%) 21 (9.6%) 24 (17.8%) 15 (0.9%)
Gastro-intestinal infection 87 (9.6%) 32 (11.4%) 15 (6.9%) 9 (6.7%) 22 (13.3%)
Systemic infection 40 (4.4%) 20 (7.1%) 6 (2.7%) 5 (3.7%) 5 (3.0%)
Skin and soft tissue infection 35 (3.8%) 14 (5.0%) 8 (3.7%) 1 (0.7%) 7 (4.2%)
Eye, ear, nose or mouth infection 19 (2.1%) 10 (3.6%) 1 (0.5%) 0 3 (1.8%)
Catheter-related infection 14 (1.5%) 7 (2.5%) 3 (1.4%) 2 (1.5%) 2 (1.2%)
Cardiovascular infection 9 (1.0%) 3 (1.1%) 2 (0.9%) 3 (2.2%) 0
Bone and joint infection 6 (0.7%) 2 (0.7%) 3 (1.4%) 0 0
Central nervous system infection 4 (0.4%) 0 3 (1.4%) 1 (0.7%) 0
Reproductive tract infection 2 (0.2%) 1 (0.4%) 1 (0.5%) 0 0
Specific neonatal cases 0 0 0 0 0
Total 911 281 (30.8%) 219 (24.0%) 135 (14.8%) 166 (18.2%)

Table 5: Distribution of main groups of healthcare-associated infections (HAI), ECDC point prevalence survey (PPS) 2017, Belgium
ECDC = European Centre for Disease Prevention and Control

HAI = Healthcare associated infection = nosocomial infection = healthcare-acquired
infection = hospital associated = hospital acquired infection =  care infection



Preventable fraction care infections

Intensive care units 6 countries – 78,222 patients (2005-2008): 
- Ventilator-associated pneumonia (VAP): 52%
- Blood stream infections (BSI): 69%

(Lambert et al., 2014 Infection Control & Hospital Epidemiology)

Meta-analysis: Significant reduction of 35-55% associated with 
multifaceted interventions irrespective of a country’s income level 

(Schreiber et al. 2018 Infection Control & Hospital Epidemiology)



Incidence care infections

Incidence

PLOS Medicine | DOI:10.1371/journal.pmed.1002150 October 18, 2016



DALY = YLL + YLD  (Lopes, Murray)

•YLL: years of life lost

•YLD: years lived with disability

DALY: Disability adjusted life years
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Wi:weight of severity of limitation in age group i

Courtesy: H. Van Oyen



Conversion occurrence into burden via 
Disability Adjusted Life Years (DALYs) – EU 

Interaction incidence & DALYs

PLOS Medicine | DOI:10.1371/journal.pmed.1002150 October 18, 2016

Among the studied types of HAI, HA neonatal sepsis and HA primary BSI 
had the highest number of DALYs per case (12.1 and 8.0 DALYs per case, 
respectively), reflecting the severity of these infections for each affected 
patient. By comparison, in BCoDE 2009–2013, HIV/AIDS had 6.0 DALYs per 
case, invasive meningococcal disease had 5.6 DALYs per case, and 
tuberculosis had 3.6 DALYs per case.





BSI_Report_Sciensano_2021.pdf (nsih.be)

20% increase in Hospital-associated BSI
26% increase in Tertiary hospitals

http://www.nsih.be/surv_sep/docs/BSI_Report_Sciensano_2021.pdf


Fig. 1. Changes in the 2020 national healthcare-associated infection (HAI) standardized infection ratios 
(SIRs) for acute-care hospitals, compared to respective 2019 quarters. Note. CLABSI, central-line–
associated bloodstream infection; CAUTI, catheter-associated urinary tract infection; VAE, ventilator-
associated event; SSI, surgical site infection; MRSA, methicillin-resistant Staphylococcus aureus; 
CDI, Clostridioides difficile infection. Interpretation: Unless otherwise noted, the results of the significance 
tests comparing consecutive annual pairs of quarterly SIRs are based on a 2-tailed test P ≤ .05; however, 
the directional percentage change is based on the relative change in magnitude. An arrow pointing 
down, and a negative percentage change value, indicate that the 2020 SIR is lower than the 2019 SIR for 
the same quarter. An arrow pointing up, and a positive percentage change value, indicate that the 2020 
SIR is higher than the 2019 SIR for the same quarter. Note. 1. “No change” signifies that the change in 
SIR was not statistically significant.

Infection Control & Hospital Epidemiology, DOI: https://doi.org/10.1017/ice.2021.362

Weiner-Lastinger et al., 2021 (NHSN)

https://doi.org/10.1017/ice.2021.362


Results – HABSI and CLABSI incidence by quarter

Mean incidence of HABSI and CLABSI by quarter, Belgium 2013-2020 

2nd quarter 4th quarter

HABSI: Healthcare-associated blood stream infections
CLABSI: Central line-associated blood stream infections



Summary: COVID-19 surges adversely impact healthcare-associated infection rates 
and clusters of infections within hospitals, emphasizing the need for balancing COVID-
related demands with routine hospital infection prevention. 

The Impact of COVID-19 on 
Healthcare-Associated Infections USA  

Meghan A. Baker, MD, ScD1,2*, Kenneth E Sands, MD, MPH1,3*, Susan S. Huang, MD, MPH4 ; Ken Kleinman, ScD5 ; Edward J. 
Septimus, MD1,6; Neha Varma, MPH1 , Jackie Blanchard RN3 , Russell E Poland, PhD1,3; Micaela H. Coady, MS1 ; Deborah S. Yokoe, 
MD, MPH7 ; Sarah Fraker, MS3 , Allison Froman, MPH1 ; Julia Moody, MS3 ; Laurel Goldin, MA3 , Amanda Isaacs, MSPH1 ; Kacie Kleja, 
MS3 , Kimberly M. Korwek, PhD3 ; John Stelling, MD, MPH2 ; Adam Clark, BS2 ; Richard Platt, MD, MSc1 ; Jonathan B Perlin, MD, PhD3 ; 
For the CDC Prevention Epicenters Program



 
Figure 1: Mean incidence of HA-CDI/10,000 hospitalisation-days in acute care 
hospitals, per region, Belgium, 2010-2021 (HA-CDI: hospital-associated Clostridioides 
difficile infection; N: number) 
Note: Hospital-associated-Clostridioides difficile infection (HA-CDI): onset of symptoms ≥ 2 
days after admission. Incidence calculation: inclusion of all acute care hospitals that provided 
complete data (numerators and denominators) for at least one semester/year in the national 
surveillance. 

Clostridioides difficile
in hospitals ( C a l l i e s  e t  a l . ,  i n  p r e s s )    





Healthcare-associated bloodstream
infections, 2013-2021 Belgium

 

 
Figure 1: Mean incidence of hospital-associated bloodstream infections, hospital-wide, by 
region, Belgium 2013-2021 (HABSI, hospital-associated bloodstream infections)  



HABSI stratified by type of hospital

Figure 29: Mean incidence of hospital-associated bloodstream infections in 
tertiary and non-tertiary hospitals by region, Belgium 2013-2021 (HABSI, 
hospital-associated bloodstream infection) 



Origin of Hospital-associated blood stream 
infections, Belgium - 2021

21 CLABSI, 2016

Figure 17: Sources of hospital-associated bloodstream infections, Belgium 2021
(* Includes ‘confirmed’, ‘probable’ and ‘possible’ central line-associated bloodstream infection)



 
Table 1: Hospital-associated bloodstream infections associated with invasive devices, 
Belgium 2021 
                          HABSI 
HABSI N % 
CLABSI* 1,963 100 

Confirmed (CRBSI) 715 36 
Urinary tract infection 1,404 100 

Urinary catheter present  659 47 
Presence urinary catheter unknown  99 7 

Urinary catheter as origin of HABSI is confirmed 548 39 
Pulmonary infection 997 100 

Endotracheal tube present 550 55 
Presence endotracheal tube unknown 49 5 

Endotracheal tube as origin of HABSI is confirmed 468 47 
Peripheral and other catheter associated BSI 278 100 

Confirmed 120 43 
BSI, bloodstream infection; CLABSI, central line-associated bloodstream infection; CRBSI, central 
line-related bloodstream infection; HABSI, hospital-associated bloodstream infection; N, number  
Note: 
* Includes ‘confirmed’, ‘probable’ and ‘possible’ CLABSI 

Invasive devices



Quality indicators, 2013-2021 ( D e q u e k e r  e t  a l . ,  i n  p r e s s )
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Audit of the procedure for the prevention of central
line-associated bloodstream infections

Audit of the procedure for the prevention of catheter-
associated urinary tract infections

Audit of the procedure for the prevention of
infections related to invasive mechanical ventilation

Audit of the procedure for the prevention of surgical
site infections

Local audits related to hand hygiene compliance
(outside the national campaign)

At least 150 hand hygiene opportunities (outside the
national campaign) have been reported.

2013 2015 2016 2017 2018 2019 2020 2021

Figure 10 • Proportion of hospitals meeting the individual activity; process audits, national level, 2013 - 2021



Similar to 2020, in 2021, compared to previous years, we found 
proportional more HABSI with source pulmonary infection (at 
hospital level: 2019, 11% - 2021, 13% and at ICU level: 2019, 23% -
2020, 30%) and more with endotracheal tube present (2019, 34% -
2020, 55%). Also in 2021 compared with the years before 2020, 
proportional more HABSI occurred at ICU (2019, 20% - 2021, 28%). 
These findings suggest that compared with the years before the 
COVID-19 pandemic, there were proportionally more critical ill patients 
with a HABSI.

In 2021, we did not observe a change in trend of MO specific HABSI 
incidences and antimicrobial resistance profile of selected causal MO. 
Also the 2021 crude mortality for HABSI (20%) remained similar to 
previous years. 

Impact pandemic on HABSI





The surveillance of COVID-19 hospitalized patients is based on 2 
components: 
• The Surge Capacity Surveillance: This surveillance collects daily aggregated 
information on COVID-19: such as number of hospital admissions, hospital discharges, 
hospital-wide and intensive care unit (ICU) bed occupancy, and mortality. Reporting to 
this surveillance is compulsory. Its aim is to describe the occupancy levels of hospitals 
and intensive care by patients with COVID-19. 

• The Clinical Hospital Surveillance: This surveillance collects clinical data on patient 
level upon hospital admission, hospital discharge and ICU discharge. These data are 
collected in three separate forms. The ICU discharge form was only implemented from 
the 14th of September 2020. The aim of this voluntary surveillance is to study the 
demographics and outcomes of hospitalized patients with COVID-19 infection.

Hospital surveillance of COVID-19 in Belgium
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To estimate the proportion of nosocomial COVID-19 infections in the Belgian 
hospitals since the start of the pandemic, as well as the main characteristics of 
patients involved. 

Surveillance data were extracted from the voluntary Clinical Hospital Surveillance 
established by Sciensano (ca 66% coverage of all hospitalized COVID-19 patients in 
Belgium), from the period of the 14th of March 2020 to the 28th of March 2021 (n 
patients =51,293). 

European Centres for Disease Control and Prevention (ECDC) definitions for 
nosocomial SARS-cov2 were applied; 

out-of-hospital: <=d2; 
indeterminate: d3 to d7, 
probably nosocomial: d8-d14,
definitely nosocomial: > d14 after admission. 

Multivariate logistic regression was used to identify risk factors for mortality.  

What proport ion of COVID-19 is nosocomial?



Inclusion criteria (admission date, date of diagnosis and/or onset of symptoms*) were met for 49,623 
patients (median age 72, IQR 57-83) out of 51,293. 
*!whichever came first - no adjustments for Se/Sp RT-PCR/CT Thorax

Out of the dataset 22,445 observations 
10,152 (45.23%) were tested due to symptoms indicative of a COVID-19 infection, 
7,868 (15.86%) were tested due to systematic screening, 
1,042 (2.1%) were tested for reasons described in the survey as ‘other’, 
18,268 (36.81%) the reason for testing was considered as ‘unknown’ or not filled in. 

Clinical presentation 
7,076 observations (14.26%) were considered asymptomatic
23,533 (47.42%) had fever-related symptoms
3,819 (7.7%) had upper respiratory symptoms 
30,782 (62.03%) had lower respiratory symptoms
2,656 (5.35%) had anosmia symptoms
11,147 (22.46%) had gastro-intestinal symptoms
11,147 (22.46%) had symptoms associated with a viral syndrome. 

Results clinical presentation inpatients

IQR: interquartile range, RT-PCR: Reverse transcription polymerase chain reaction, Se/Sp: sensitivity/specificy, CT: computed tomography



A.  P e r c e n t a g e  o f  a l l  a d m i s s i o n s  p e r  p a t i e n t  t y p e .  

B .  P e r c e n t a g e  o f  a l l  a d m i s s i o n s  g r o u p e d  p e r  a g e  c a t e g o r y.



A .  E v o l u t i o n  o f  c o n f i r m e d  o r  s u s p e c t e d  C O V I D - 1 9  c a s e s  i n  t h e  C H S ,  d a t e s  g r o u p e d  b y  d a y  
o f  f i r s t  c o n f i r m a t i o n ,  c a s e s  g r o u p e d  b y  s u s p e c t e d  o r i g i n  o f  i n f e c t i o n .  

B .  E v o l u t i o n  o f  p e r c e n t a g e  o f  d e f i n i t e l y  n o s o c o m i a l  c a s e s  i n  a l l  c o n f i r m e d  o r  s u s p e c t e d  
C O V I D - 1 9  c a s e s  i n  t h e  C l i n i c a l  H o s p i t a l  S u r v e i l l a n c e ,  3 0  d a y s  r o l l i n g  a v e r a g e .

11.1%

5.3%

Compared to UK: 
(Read e.a., 2021 Lancet) 
11.3%



The odds ratio of dying during hospital stay, nosocomial (probably 
+ definitely) to out-of-hospital, for the entire studied population was 
1.62, with 95% confidence interval [1.50 - 1.75]. 
The odds ratio for patients dying

aged 0-19 was 0 [0 - +Inf], 
aged 20-39 was 3.29 [0.77 - 14.00], 
aged 40-59 was 3.13 [2.18 - 4.50], 
aged 60-79 was 1.5 [1.32 - 1.71], 
aged 80 or older was 0.92 [0.83 - 1.01]. 

CAVEAT: no adjustements for comorbidities

Results logistic regression mortality

Claes J et al., ICPIC 2021 



Systematic review & meta-analysis

21 studies, 8,251 admissions, 8 countries
“Nosocomial compared to community acquired COVID-19”
- Definition varied (treshold 14 days, 8, 6 ….) and ‘accepted’.

- Odd’s Ratio 1.3 (95% CI 1.005-1.683)
- Immunosupression (Relative Risk 2.14, 95% CI 1.76-2.61)

Ponsford et al., 2021 Frontiers in Immunology

Mortality due to nosocomial COVID-19



A v a i l a b l e r e p o r t s &  d a s h b o a r d :  
h t t p s : / / c o v i d - 1 9 . s c i e n s a n o . b e / n l / c o v i d - 1 9 - e p i d e m i o l o g i s c h e - s i t u a t i e
h t t p s : / / e p i s t a t . w i v - i s p . b e / c o v i d / c o v i d - 1 9 . h t m l

https://covid-19.sciensano.be/sites/default/files/Covid19/COVID-19_Hospital_epidemiology_Part_1.pdf

https://covid-19.sciensano.be/nl/covid-19-epidemiologische-situatie
https://epistat.wiv-isp.be/covid/covid-19.html
https://covid-19.sciensano.be/sites/default/files/Covid19/COVID-19_Hospital_epidemiology_Part_1.pdf


A .  E v o l u t i o n  o f  c o n f i r m e d  o r  s u s p e c t e d  C O V I D - 1 9  c a s e s  i n  t h e  C H S ,  d a t e s  g r o u p e d  b y  d a y  
o f  f i r s t  c o n f i r m a t i o n ,  c a s e s  g r o u p e d  b y  s u s p e c t e d  o r i g i n  o f  i n f e c t i o n .  

B .  E v o l u t i o n  o f  p e r c e n t a g e  o f  d e f i n i t e l y  n o s o c o m i a l  c a s e s  i n  a l l  c o n f i r m e d  o r  s u s p e c t e d  
C O V I D - 1 9  c a s e s  i n  t h e  C l i n i c a l  H o s p i t a l  S u r v e i l l a n c e ,  3 0  d a y s  r o l l i n g  a v e r a g e .

11.1%

5.3%

Read e.a., 2021 Lancet 
11.3%

Claes et al., 2021 ARIC



Treshold >14 days (ECDC definitions) 



Treshold: >=5d post admission

“After-peak HAI burden” also applicable in a post vaccination area

(He et al.,  2020 Nature Medecine; Karan et al., 2021 CID)



Intensive care units, Belgium 2021

 

 
Figure 1: Mean incidence of intensive care unit-associated bloodstream infections, by region, 
Belgium 2013-2021 (BSI, bloodstream infections; ICU, intensive care unit)  
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Increase in HABSI and CLABSI incidence
• Heavy working conditions and critical ill patients at admission  fatigue with poorer infection 

prevention and control  (e.g. CLABSI bundle requirements)  
• Different patient population due to COVID-19  delayed care and stopping elective/routine 

care  more severe ill and weaker patients at admission  weaker immunity system 
more susceptible to develop HABSI 

Proportion of COVID-19 cases in healthcare-associated infections is substantial but difficult to
compare with those caused by bacteria (treshold wise a.o.). – Immunosuppression is key risk 
factor

Let us first recover

Concluding remarks on acute care hospitals



https://www.sciensano.be/en/national-surveillance-infections-hospitals-
nsih

List of projects & updates

https://www.sciensano.be/en/national-surveillance-infections-hospitals-nsih
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*infection, >14d after hospital admission

Vaccination & hospitalisation update

Hospitalised patients 2e wave 3e wave
Resident Nursing home 11.4% 2.4%
Healthcare worker 1.5% 0.6%
COVID-19 definitely
nosocomial*

6.7% 2.7%

Priority groups for vaccination were less 
frequently hospitalised during the 3e wave Percentage hospitalised patients from nursing homes

declines since the start of the vaccination campaign (Jan 
2021)
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Figure 2: Alcohol-based hand rub consumption in litre per 1,000 hospitalisation days in Belgian acute care hospitals, 2013-2021



Outbreak support team(OST)

Tabel 6. Overzicht van uitbraken in 2022 in Vlaanderen waarbij uitbraakondersteuning door 
het OST werd verleend 

Meldingsdatum MDRO Groep Soort bacterie 
(Geslacht, soort of familie) 

Afdeling 

11/10/2021 ESBL Klebsiella pneumoniae  NICU 

04/03/2022  Serratia marcescens NICU 

07/06/2022 VRE Enterococcus faecium ICU 

04/08/2022 CPE (OXA-48) Citrobacter freundii Geriatrie 

24/10/2022  Serratia marcescens NICU 

VRE: Vancomycine-resistente Enterokok; CPE: Carbapenemase-producerende Enterobacteriaceae; oxa-48: Oxacillinase-
48 

NICU: neonatal intensive care unit, ICU: intensive care unit



Vancomycine resistant enterococci





Overal l reported microorganisms in hospi tal -associated
blood stream infect ions,  Belgium 2000-2021

Figure 7: Mean incidence of hospital-associated bloodstream infections per microorganism, Belgium 2000-2021 
(HABSI, hospital-associated bloodstream infection; MO, microorganism)



Central line reported microorganisms in 
Blood stream infectons, Belgium ’13-’21

 

 
Figure 1: Mean incidence of central line-associated bloodstream infections per 
microorganism, Belgium 2013-2021 (CLABSI, central line-associated bloodstream infection; 
MO, microorganism) 



Disability adjusted life years, AMR BE



Number of selected infections, AMR BE



Attributable deaths in Europe, due to AMR

https://www.ecdc.europa.eu/sites/default/files/documents/Health-burden-infections-antibiotic-resistant-bacteria.pdf

https://www.ecdc.europa.eu/sites/default/files/documents/Health-burden-infections-antibiotic-resistant-bacteria.pdf


Attributable deaths AMR Belgium

https://www.ecdc.europa.eu/sites/default/files/documents/Annex_2_burden_estimates_country_sheets.pdf

https://www.ecdc.europa.eu/sites/default/files/documents/Annex_2_burden_estimates_country_sheets.pdf


Preliminary evolution alcohol consumption
Belgian acute care hospitals

Year Number of hospitals
2013 70
2014 50
2015 48
2016 34
2017 32
2018 10
2019 7
2020 4
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