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Study reveals fentanyl's effects on the brain
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Credit: Unsplash/CCO Public Domain

Fentanyl is used to supplement sedation and to relieve severe pain during
and after surgery, but it's also one of the deadliest drugs of the opioid
epidemic. In research conducted by investigators at Massachusetts
General Hospital (MGH) and published in PNAS Nexus, tests of the
brain's electrical activity revealed fentanyl's effects over time and
indicated that the drug stops people's breathing before other noticeable
changes and before they lose consciousness.
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In the study, electroencephalogram (EEG) tests were run for 25 patients
undergoing general anesthesia for surgeries lasting 2 hours or more. The
researchers discovered that certain EEG patterns were associated with
respiration, sedation, and loss of consciousness.

"We found that fentanyl produces a specific EEG signature distinct from
other anesthetic drugs, which could make it possible to monitor its
effects to enable safer, more precise, and personalized opioid
administration," says senior author Patrick L. Purdon, Ph.D., the
Nathaniel M. Sims Endowed Chair in Anesthesia Innovation and
Bioengineering at MGH. "For example, think of patients with
COVID-19 who are sedated in the ICU or patients undergoing
surgery—currently there is no way to know if opioids are working in
these unconscious patients."

The EEG tests by Purdon and his colleagues also revealed that fentanyl
begins to impair breathing about 4 minutes before there is any change in
alertness and at 1,700-times lower drug concentrations than those that
cause sedation. "This explains why fentanyl is so deadly: it stops people's
breathing before they even realize it," says Purdon.

The findings make it clear that no amount of fentanyl would be safe
outside of a clinical setting with trained specialists. As fentanyl exposure
is likely to remain a persistent risk during illicit use, the rapid respiratory
depression the researchers observed supports the need for increased
availability of medical observation or supervision units, naloxone, and
other tools to reduce the risk of death among individuals with substance
use disorder.

Additional co-authors include Gustavo A. Balanza, Kishore M.
Bharadwaj, Andrew C. Mullen, Amanda M. Beck, Erin C. Work,
Francis J. McGovern, Timothy T. Houle, and Eric, T. Pierce.
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More information: Gustavo A Balanza et al, An EEG Biomarker of
Fentanyl Drug Effects, PNAS Nexus (2022). DOL:

10.1093/pnasnexus/pgacl58
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