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Anti-anaerobic antibiotics associated with
increased risk of mortality in critically ill
patients

October 13 2022
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A common clinical practice may be inadvertently harming patients,
according to new research published October 13 in the European
Respiratory Journal. The team of Michigan Medicine researchers behind
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the study suggest that administration of antibiotics with activity against
anaerobic bacteria has a profound effect on the gut microbiome and,
ultimately, an adverse impact on critically ill patients.

"We talk about the gut microbiome as a metabolic and immune 'organ,’
and when we give patients anti-anerobic antibiotics, I worry we are
causing a hidden form of organ failure," said senior author Robert
Dickson, M.D., Associate Professor in Pulmonary and Critical Care
Medicine and Deputy Director at the Weil Institute for Critical Care
Research and Innovation at the University of Michigan. "Our research
suggests that depleting the gut of these 'good bugs' may be contributing
to worse clinical outcomes."

In the paper, researchers found that, in critically ill patients, the practice
of early administration of anti-anaerobic antibiotics is
commonplace—about two-thirds of the 3,032 patients observed in the
study's cohort received such treatment.

"For sick patients in the Emergency Department and Intensive Care
Unit, there has been a lot of focus on 'time-to-antibiotics' as a quality
improvement measure," said Dickson. "Our results demonstrate that
antibiotics really can't be considered a single entity, as they have widely
different impacts on the microbiome and on our patients. Patients who
received anti-anaerobic antibiotics did far worse than patients who
didn't. We think that which antibiotic is given probably matters more
than how quickly they are administered."

The researchers conducted a retrospective single-center cohort study of
3,032 critically ill patients, comparing those who did and did not receive
early anti-anaerobic antibiotics. By comparing ICU outcomes in all
patients, and changes in gut microbiota in 116 of the patients, they found
that those who received anti-anaerobic antibiotics early in their hospital
course had worse outcomes, whether measured in overall survival,
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infection-free survival, or pneumonia-free survival.

The authors also found dramatic consequences of these antibiotics on the
gut microbiome—during hospitalization, patients who received anti-
anaerobic antibiotics had decreased initial gut bacterial density, followed
by increased expansion and domination of the microbiome
Enterobacteriaceae (a genus of common bacteria, many of which are
pathogenic and cause opportunistic infections in immunocompromised
hosts). These findings confirm that anti-anaerobic antibiotics have a
dramatic effect on gut bacterial communities.

While the primary findings were from an observational study in humans,
the team confirmed the results using animal modeling. In two different
mouse models (pneumonia and oxygen-induced lung injury), animals
who were treated with anti-anaerobic antibiotics did worse. Anti-
anaerobic antibiotics increased the susceptibility of mice to pneumonia
due to Enterobacteriaceae and increased their mortality from oxygen
toxicity.

Co-author Rishi Chanderraj, M.D., a Clinical Lecturer in Infectious
Diseases at U-M, was the lead researcher on the initial project and will
be carrying the work forward in future studies.

"In observational studies, there is always a risk that a mortality
difference is due to confounding; maybe the patients who received anti-
anaerobic antibiotics were just sicker," he said. "But the fact that we
were able to recapitulate these findings in two different animal models
gives us confidence that these findings are real."

"No one wants to withhold antibiotics from patients with life-threatening
infections," said Chanderraj. "But our study confirms that the risk of
overtreating with antibiotics isn't just theoretical. I'm concerned that
we're harming our patients."
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More information: Rishi Chanderraj et al, In critically ill patients, anti-
anaerobic antibiotics increase risk of adverse clinical outcomes,
European Respiratory Journal (2022). DOI:
10.1183/13993003.00910-2022
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