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Unnecessary Use of Antimicrobials in 
Hospitalized Patients

• Prospective observational study in ICU

• 576 (30%) of 1941 antimicrobial days of therapy 
deemed unnecessary

Hecker MT et al. Arch Intern Med. 

2009;163:972-978.

Most Common Reasons for Unnecessary Days of Therapy
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• Primary Goal: to optimize clinical outcomes while 
minimizing unintended consequences of 
antimicrobial use
– Consequences 

• Toxicity

• Selection of pathogenic organisms

• Emergence of resistant pathogens

• Secondary goal: to reduce health care costs without 
adversely affecting the quality of care

Dellit TH.  Clin Infect Dis 2007 Jan 15;44(2):159

Antimicrobial stewardship is a package of 
measures to obtain…

Clinical cure 
vs

Therapeutic failure

Impact on 
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SARS-CoV-2 timeline

Hu B et al. Nat Rev Microbiol 2020

American Society for Microbiology. https://asm.org/Resource-Pages/COVID-19-Resources



First studies from China..

• 50% of non-survivors patients with COVID-19 had
secondary bacterial infections.. (Zhou et al. Lancet 
2020)

• The most common of expired patients complication
were sepsis..  (Chen et a. BMJ 2020)

• The most common complications were bacterial
infections.. (Wang et al J. Infect 2020)









• The prevalence of antibiotic prescribing was 
74.6%. 

• On univariable meta-regression, antibiotic 
prescribing was lower in children compared with 
adults. 

• Antibiotic prescribing was higher with increasing 
patient age and higher with increasing proportion 
of patients requiring mechanical ventilation 

• Estimated bacterial co-infection was 8.6%.



A total of 836 patients with confirmed SARS-
CoV-2 were included; 27 (3.2%) of 836 had 
early confirmed bacterial isolates identified (5 
days after admission), rising to 51 (6.1%) of 
836 throughout admission.

We found a low frequency of bacterial 
coinfection in early COVID-19 hospital 
presentation,and no evidence of concomitant 
fungal infection, at least in the early phase of 
COVID-19.







With the lack of effective antivirals, antibiotic use in critically ill patients was difficult to 

avoid. Uncertainty drove antimicrobial use and thus antimicrobial stewardship 

principles were paramount. The dramatic influx of patients, drug and equipment 

shortages, and the need for prescribers to practice in alternative roles only 

compounded the situation



Establishing enhanced 

communication, education, and 

inventory control while 

leveraging the capabilities of the 

electronic medical record were 

some of the tools used to 

optimize existing resources.



CID Accepted Manuscript



During the pandemic, large numbers of residents were prescribed drugs investigated for 
COVID-19 treatment, and an increase in prescribing of antibiotics commonly used for 
respiratory infections was observed. 
Prescribing of these drugs may increase the risk of adverse events, without providing clear 
benefits. CID Accepted Manuscript



Compared with the neither-drug group, none of the 3 treatment groups had statistically different rates of death









During the COVID-19 pandemic, there was no increase in antimicrobial prescribing and no 
significant differences in antimicrobial prescribing quality indicators.



• For COVID-19, 62/806 (8%) patients were reported as 

experiencing bacterial/fungal co-infection during hospital 

admission. 

• Secondary analysis demonstrated wide use of broad-

spectrum antibacterials, despite a paucity of evidence for 

bacterial coinfection. 

• No antimicrobial stewardship interventions were described. 



820 patients were included, 64.8% were SARS-CoV-2 positive and 14.9% were managed
in critical care, and 22.1% of SARS-CoV-2 infections were considered probable or definite 
nosocomial infections. 

On the survey day, antibiotic prevalence was 45.0% and 73.9% were prescribed for suspected
respiratory tract infection. 

Amoxicillin, doxycycline and co-amoxiclav accounted for over half of all antibiotics
in non-critical care wards and meropenem, piperacillin-tazobactam and co-amoxiclav accounted
for approximately half prescribed in critical care. 

Of all SARS-CoV-2 patients, 38.3% were prescribed antibiotics.

In a multivariable logistic regression analysis, COPD/chronic lung disease and CRP ≥ 100 mg/l
were associated with higher odds and probable or confirmed nosocomial COVID-19, diabetes 
and management on an elderly care ward had lower odds of an antibiotic prescription. 

Systemic antifungals were prescribed in 9.8% of critical care patients and commenced a median 
of 18 days after critical care admission.



• Point prevalence survey was conducted in COVID-19 wards on 22 
April 2020 at 0800h. 

• Patients on systemic antibiotics were included and evaluated for 
antibiotic appropriateness.

• Thirty-one out of 51 (60.8%) antibiotic prescriptions were

• appropriate

• Despite low prevalence of antibiotic use among confirmed and 
suspected COVID-19, there was significant proportion of 
inappropriate antibiotics use where bacterial infections were 
unlikely. 



• Whilst the pandemic has focused society on the threat of 
emerging infections and hand hygiene, certain infection 
control and antimicrobial stewardship policies may have to 
be relaxed. 

• Whilst the urgent focus must be on controlling this 
pandemic, sustained efforts to address the longer-term 
global threat of antimicrobial resistance should not be 
overlooked.





TCI, time to culture-based identification results ; TDI, time to direct 

identification results.

Time to identification

– The median time to positivity was 12.2 hours (IQR: 8.2-
17.5), ranging from 10.4 h 
(IQR: 7-15.1) for 
Gram-negative bacteria, to 15.2 h (IQR: 10.3-18.5) for 
Gram-positive isolates. It was 16.4 h (IQR: 10.3-28) for 
yeasts and 10.5 h (IQR: 6-16) for polymicrobial cultures. 

– The median time to identification for the direct method 
was 19.5 hours (IQRs: 14.3-26.5 h) (range: 17.2 h for 
Gram-negatives to 21.5 h for gram-positives and yeasts) 
and that for the comparison culture-based method was 
41.7 h (IQRs, 35.5-53 h)
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• Because the diagnosis of co/superinfection in COVID-19 patients is challenging, 
empirical antibiotic therapy is frequently initiated until microbiological analysis 
results.

• We evaluated the performance and the impact of the BioFire® FilmArray® 
Pneumonia plus Panel on 112 respiratory samples from 67 COVID-19 ICU patients 
suspected of co/superinfections. 

• Globally, the sensitivity and specificity of the test were 89.3% and 99.1%, 
respectively.

• Positive tests led to antibiotic initiation or adaptation in 15% of episodes and de-
escalation in 4%.

• When negative, 28% of episodes remained antibiotic-free (14% no initiation, 14% 
withdrawal). 

• Rapid multiplex PCRs can help to improve antibiotic stewardship by administering 
appropriate antibiotics earlier and avoiding unnecessary prescriptions.



• FA-PNEU was performed within a mean of 10 days following 
symptoms’ onset and a mean of 1 day following ICU admission. 

• FA-PNEU results identified 13/32 (40.6%) patients with a bacterial 
co-infection. 

• Staphylococcus aureus, Haemophilus influenza, and Moraxella 
catarrhalis were the principal bacteria identified with significant 
genome copies. 

• None of the 32 FA-PNEU tests identified atypical bacteria neither 
other respiratory viruses. 

• Direct communication of FA-PNEU results led to speeded-up 
antibiotic modifications in 15/32 (46.9%) patients.

automated multiplex PCR test
allowing direct detection of 
15 bacteria, 3 atypical 
bacteria, 9 viruses, and 7
antimicrobial resistance 
genes within 1 h and 15 min



Procalcitonin testing, when used in combination with thorough clinical assessment, is a safe, simple and sustainable way 
of reducing antibiotic use in COVID-19. 



DE-ESCALATION THERAPY

Stage 1 
• Administering the broadest-spectrum antibiotic 

therapy to improve outcomes (decrease 
mortality, prevent organ dysfunction, and 
decrease length of stay) 

Stage 2
• Focusing on de-escalating as a means to minimize 

resistance and improve cost-effectiveness



Antimicrobial Stewardship

Goals

• Improve patient outcomes

• Optimize selection, dose and duration of Rx

• Reduce adverse drug events including 
secondary infection (e.g. C. difficile infection)

• Reduce morbidity and mortality

• Limit emergence of antimicrobial resistance

• Reduce length of stay

• Reduce health care expenditures

MacDougall CM and Polk RE.  Clin Micro Rev 2005;18(4):638-56.

Dellit TH, et. al. Clin Infect Dis. 2007;44:159-177





A questionnaire was
disseminated to 
AMS leads in the UK



• Most respondents reported a reduction in AMS activity with 64%
(61/95) reporting that COVID-19 had a negative impact on routine 
AMS activities. 

• Activities reported to have been negatively affected by the pandemic 
include audit, quality improvement initiatives, education, AMS 

meetings, and multidisciplinary working including ward rounds.
• However, positive outcomes were also identified, with technology 

being increasingly used as a tool to facilitate stewardship, e.g., 
virtual meetings and ward rounds and increased the acceptance of 
using procalcitonin tests to distinguish between viral and bacterial 
infections



Who is involved in an AS Program?

• Antimicrobial Stewardship Team - multidisciplinary
• ID physician
• Clinical microbiologist
• ID pharmacist
• IT support
• IC/epidemiology support

• Antimicrobial Stewardship Committee
• Members of the AS team
• Director for Infection Prevention & Control for organisation
• Other clinical members

– Intensivists, physicians, surgeons, paediatricians

Antimicrobial
Stewardship

Develop New
Drugs and
Vaccines

Improved 
Diagnostics

Infection
Prevention

Reduce
Resistance
Reservoirs

Research &
Public 
Policy Education







colonization infection



Why ID consultation?



The combination of an ASP with IDC improved antibiotic use among patients with cancer, and
was accompanied by a reduction of mortality of bacteraemic infections. 



847 SAB patients, 506 (60%) 
patients received an ID 
consultation



• 3-year quasi-experimental evaluation on patients with SAB

• standardize timely ID consultation through automatic 
notification by the Microbiology laboratory.

• increased ID consultation for SAB (70% versus 100%, 
P=0.001) and decreased time to consultation (14.5 versus 
4 h, P<0.001).

• Adherence to Quality of Care Indicators (QCIs) increased 
(45% versus 87%, P<0.001), transfer to intensive care unit 
decreased (38% versus 16%, P =0.03),





• 244 patients managed at 1 remote hospital

• 171 patients were seen via teleID

• all 73 patients in the pre-teleID group were transferred 
from the remote hospital to the hub hospital, only 14 
(8.2%) of all remote hospital patients assessed by teleID
were transferred.

• Patient LOS across both facilities decreased when 
patients were seen via teleID, compared to pre-teleID

Inpatient ID consultations 
using real-time interactive 
telemedicine assessments




