
 

Antibiotics after breast cancer linked to
poorer survival, study finds

April 21 2023, by Krista Conger

  
 

  

Landmarking analysis to evaluate the impact of antimicrobial exposure on
survival over time on N = 772 independent patients. Data were presented as the
hazard ratios ± 95% confidence intervals that reflect the risk of ongoing
antimicrobial exposure at yearly intervals post-diagnosis and are plotted for the
cumulative exposure definitions of total and unique antimicrobial exposures, for
both overall and breast cancer-specific survival. HR hazard ratio, CI confidence
interval, OS overall survival, BCS breast cancer-specific survival. Credit: Nature
Communications (2023). DOI: 10.1038/s41467-023-37636-0

Women with triple-negative breast cancer who received multiple
antibiotic prescriptions within three years after their cancer diagnosis
were more likely to experience disease recurrence and to die from their

1/6



 

cancer than those who took fewer courses of the drugs, according to a
study by researchers at Stanford Medicine. The effect on survival was
not due to differences in cancer severity, the study showed.

The risk increased substantially with the total number and types of
antibiotics prescribed for each patient.

"Each additional antibiotic increased the risk of death between 5% and
18% relative to patients who weren't prescribed antibiotics," said Julia
Ransohoff, MD, a fellow in hematology and medical oncology at the
Stanford School of Medicine. "It is important to interpret these findings
with caution, however. We can't let life-threatening infections go
untreated. But this study suggests that we consider how best to treat them
without raising the risk of cancer recurrence."

Ransohoff is the lead author of the study, which was published online
April 12 in Nature Communications. Allison Kurian, MD, professor of
medicine and of epidemiology and population health, and Ami Bhatt,
MD, Ph.D., associate professor of medicine and of genetics, are the
senior authors of the study.

"These findings offer insight into the role of the immune system, and
factors that may perturb its function, in fighting the most aggressive type
of breast cancer," Kurian said. "Gaining a better understanding of this
process will be important to guide patient care."

Effect on a type of immune cell

The researchers studied 772 women who were diagnosed between
January 2000 and May 2014 and treated at Stanford Health Care or Palo
Alto Medical Foundation. They found that treatment with antimicrobials
(a class of drugs that includes antibiotics to treat bacterial infections and
antifungals to treat fungal infections) was associated with a decrease in
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the numbers of an immune cell called lymphocytes circulating in a
patient's blood. Lymphocyte numbers have been shown to correlate with
response to treatment and overall survival in people with breast cancer.
(Although the researchers studied total antimicrobial prescriptions, 99%
of the women in the study who were prescribed antimicrobials received
antibiotics.)

The researchers believe the link between antimicrobials and lymphocyte
numbers lies in the gut. It's well established that antibiotic treatment, as
well as chemotherapy, can be especially harsh on the bacteria that carpet
our intestines—a population of tiny helpers known as the gut
microbiome. These bacteria not only help us digest food, but also affect
many aspects of our health, including how our immune systems respond
to emerging threats like infection or cancers.

"We've long known that the gut microbiome plays a role in shaping the
immune system and that the immune system is pivotal in how people
respond to cancers and chemotherapy," Ransohoff said. "We found a
surprisingly strong and sustained increased risk of death in patients who
had received multiple antimicrobials any time during the three years
after their initial diagnosis."

The study has caveats. The women were diagnosed and treated before
2021, when the use of an immune-boosting therapy called immune
checkpoint inhibitors for early-stage triple-negative breast cancer
became routine. Also, triple-negative breast cancer is unique among
breast cancer types. It is both more rare and more difficult to treat
successfully than other breast cancers. But it is also more sensitive to
attacks by the immune system, so it is unclear whether the association
between antibiotics and poorer survival will translate to other types of
breast cancer.

Antibiotic use and cancer
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This study is not the first to show that antibiotic use may affect cancer
survival. A previous large study by researchers in Australia of more than
7,000 people with cancer found an association between antibiotic use in
the six months prior to the patients' diagnosis and poorer survival. And
antibiotic treatment correlates with increased tumor growth in several
mouse models of breast cancer. Other studies have also hinted at an
association between gut microbiome health and responses to cancer
treatments.

But this study is the first to correlate antimicrobial use with both the
number of circulating lymphocytes and overall cancer survival—and to
do it at several time points after treatment.

"While other studies have suggested that the gut microbiome is different
in cancer patients who do poorly versus those who do well, few have
evaluated the upstream choices that patients and doctors can make to
affect the microbiome," Bhatt said. "This study helps connect some of
the dots—finding that antibiotic use is linked to lower numbers of a type
of circulating immune cell important to fight cancer. We still don't know
if the microbiome is the critical connecting factor between antibiotic use
and cancer outcomes, but we suspect that it may be a key player."

Ransohoff and her colleagues used a database called Oncoshare, which
integrates electronic health records and data from the California Cancer
Registry. The women in the study were diagnosed with non-metastatic
(stages 1 through 3) triple-negative breast cancer and were treated with
chemotherapy and, if necessary, surgery. Eighty-four percent of the
women were prescribed antimicrobials at some point after their cancer
diagnosis; 99% of these prescriptions were for antibiotics. The median
follow-up time for the study was 104 months.

The researchers found that, over the course of the multiyear study
period, 20% of the women who were not prescribed antimicrobials
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during the study died. In contrast, 23% of the women who had ever
received antimicrobials died. There was no statistically significant
difference in the risk of death from breast cancer between the average
woman who did versus did not receive antimicrobials since diagnosis,
suggesting that the risk associated with each prescription was small.
However, Ransohoff and her colleagues found that the risk of death
from breast cancer increased not just with the total number of
prescriptions a woman had received since diagnosis, but also with the
number of unique drugs to which she was exposed (amoxicillin versus
tetracycline, for example).

The association between antimicrobial use and an increased risk of death
lasted about three years after the women's cancer diagnoses; the risk
gradually decreased in years four and five. Further analysis showed the
association was not due to how sick the patients were when they received
the drugs.

The data from Oncoshare didn't include information about the patients'
gut microbiomes, which is usually obtained through fecal samples. But
Ransohoff and her colleagues hope to design a new study that directly
correlates gut microbiome composition with lymphocyte numbers and
long-term cancer survival.

"We would love to look directly at the gut microbiome and see how
antibiotic exposure shapes gut taxonomy," Ransohoff said. "But this
study certainly raises the question of how our findings should impact
clinical care of cancer patients." The researchers caution against
applying the findings of the study of several hundred women to any one
person.

"Patients should not panic if they were treated with antibiotics after a
breast cancer diagnosis," Kurian said. "In any individual case, the risk
increase is not large. But overall, these findings suggest a link between
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antibiotic use, the immune system and breast cancer survival, which
warrants further study."

  More information: Julia D. Ransohoff et al, Antimicrobial exposure
is associated with decreased survival in triple-negative breast cancer, 
Nature Communications (2023). DOI: 10.1038/s41467-023-37636-0
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