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Dangers of Clostridial Infection after Mifepristone Ingestion for Induced Abortion: A
Public Health Concern

What are Clostridial bacteria that cause infections after induced abortions?

Clostridium sordellii (also called Paeniclostridium sordellii) and Clostridium perfringens are anaerobic spore-forming
bacteria that can cause life-threatening infections after induced abortions.

- C. sordellii can cause fatal toxic shock syndrome (TSS) and C. perfringens causes a gangrenous infection
called necrotizing fasciitis.

- C. sordellii and other Clostridium species have been found in the normal vaginal flora in 8%-18% of
women.!

- Lethal and hemorrhagic toxins are responsible for the virulence of C. sordellii. Lethal toxin is responsible
for most fatal cases but is variably expressed by different C. strains and its effects are altered by
environmental conditions.2

- Situations which create an environment hospitable to these infections include uterine tissue injured by
surgical instruments/trauma, non-viable decidual tissue, other retained pregnancy tissue, or clotted blood.3
All of these are found in induced abortion, specifically mifepristone and misoprostol-induced (including
when an abortion is started with mifepristone and completed surgically)

What are the symptoms and dangers of these infections?

- Women often present without fever and with nonspecific symptoms like nausea, vomiting and diarrhea, and
often abdominal pain that is not severe.

o The danger in these symptoms is that they are also symptoms of a mifepristone abortion as well as
side effects of misoprostol* (nausea and vomiting specifically).

- C. sordellii TSS is an acute and rapidly progressive disease that is characterized by a lack of or minimal
fever; high heart rate and low blood pressure with no response to intravenous fluids; local swelling at the
infected site with subsequent pleural and peritoneal effusions. This condition is fulminant and most often
fatal.s

- Onlab examination, hemoconcentration is often noted with very high white blood cell counts (leukemoid
reaction with WBC count often >40k) and an elevated hemoglobin.

- Imaging may show ascites (C. sordellii) or gaseous infiltration of the myometrium.
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- This differs from the normal sepsis picture and requires a high index of suspicion from the treating clinician
in order to diagnose and to treat quickly.

- Any delay in care (especially for removal of dead tissue) allows for rapid proliferation of these bacteria in
an anaerobic environment, which can then result in the rapid proliferation of toxins, leading to
hemodynamic collapse.¢

Does mifepristone increase a woman'’s risk of these infections?

- Mifepristone is known to block innate immune responses through its effect on glucocorticoid receptors.”

o This blockade inhibits the secretion of interleukin-10 (IL-10), a crucial anti-inflammatory cytokine,
from leukocytes. This inhibition leads to uncontrolled inflammation which impairs the immune
response to bacterial infection® by creating an imbalance between the pro- and anti-inflammatory
cytokines. This imbalance also leads to systemic vasodilation, causing refractory hypotension.

o Mifepristone’s anti-progesterone effects prepare the aborting uterus as an ideal bacterial culture for
C. sordellii by causing ischemia that leads to necrotic products of conception. Mifepristone’s anti-
glucocorticoid actions disrupt the hypothalamic pituitary adrenal axis. This process results in a lack
of control of the pro-inflammatory cytokine response and allows for the establishment of a nidus of
infection with C. sordellii and localized secretion of lethal toxin.®

- Animal experiments support the hypothesis that mifepristone can facilitate infection and lead to lethal
septic shock.

o One study showed that a single dose of the drug administered to mifepristone-treated mice
dramatically increased the mortality rate of septic shock nearly five-fold, decreasing survival from
71% to 15%.10

o Another animal study from 1994 showed that mifepristone is an effective antagonist of the
glucocorticoid receptor. This blockade can exacerbate the pathological and pathophysiological
changes of sepsis, including a more rapid drop in arterial blood pressure and more severe
pathological changes involving multiple organs, especially the lung and small intestine.!!

- Under the current dispensing regime, mifepristone is available online with no follow up or readily
available clinician which causes a delay in care when women experience complications.

o Even when women do have an in person visit to obtain the drugs, abortion facilities often minimize
their concerns when they call in with potential complications. Per one study in Obstetrics and
Gynecology, a 24 year old woman, who ultimately died from Clostridial sepsis after a mifepristone
abortion, contacted her abortion provider with complaints of abdominal pain, vomiting, diarrhea
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and chills (which should have alerted them to the possibility of a significant infection) and was
“advised to take ibuprofen or hydrocodone as prescribed for pain and to call back if symptoms
persisted.” She eventually presented to an emergency room as her symptoms had not improved
(rather than receiving care from the abortion provider).12

o Additionally, many women are being told when they obtain these drugs to say they’re having a
miscarriage if they need to seek care for complications?!3 - causing a further delay as clinicians need
to have a high index of suspicion to make this diagnosis expeditiously. This would require them
knowing the woman took mifepristone as there has not been a documented case of C. sordellii
associated toxic shock syndrome (CSTS) after first trimester miscarriage and only one case of
C. perfringens fatality in the medical literature.!*

o Alarge records-linkage study in the U.S. Medicaid population demonstrated 83.5% of known
mifepristone-induced abortions were miscoded as resulting from miscarriage from 2016-2021.15

Could misoprostol be causing these infections?

- Ithas been proposed that the original regimen for mifepristone and misoprostol, which included vaginal
administration of misoprostol, increased the risk of clostridial infections due to the route of administration
of misoprostol. This led to the recommended route being changed to buccal in 2006.1¢

- However, more recent reviews find little to no evidence that misoprostol was actually the cause of the
increased risk of CSTS.17,18 Even after route of administration was changed, deaths from this infection
continued.

- Additionally, misoprostol is the recommended first-line agent for cervical ripening in induction of labor and
is used commonly in the US, including vaginal administration.!® If misoprostol, and specifically vaginal
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misoprostol, significantly increased risk of clostridial sepsis, we would expect to see higher rates of this
disease in induced deliveries (see below).

- From 1977-2001, ten (10) cases were reported in the literature of female genital tract infection and fatal
toxic shock syndrome associated with C. sordellii (CSTS) among previously healthy women 23-40 years of
age. All of these cases resulted in death. Eight occurred after delivery of liveborn new infants, one occurred
after a medication abortion, and one was not associated with pregnancy.2® Since then, there have been 2
additional cases after liveborn vaginal deliveries, one after a cesarean section (who survived)?!, and 2 after
second trimester miscarriages.22

- From September 2003-June 2005, FDA received reports of four deaths among women in California who had
recently undergone abortions with mifepristone and misoprostol. The time from hospitalization to
death was <24 hours.23

- Notable features of clinical course: only one had a fever; all had tachycardia, hypotension,
vomiting/diarrhea and severe abdominal pain; 3 had a significantly elevated WBC count.

- Blood cultures on 3 of the patients prior to antibiotics were negative for bacteria but postmortem
immunohistochemistry results on uterine tissue were positive in all four patients for Clostridium species.
Per the 2006 CDC workshop, “Laboratory confirmation of C. sordellii in the four cases resulted from
extraordinary efforts by a national reference laboratory,” highlighting the difficulty in knowing the true
incidence of this infection.

- These reports prompted the CDC to host a special workshop on these infections in 2006 which ultimately
led to a black box warning being placed on mifepristone to warn of the risk of these fatal infections.2

- There have been no documented deaths from C. sordellii or C. perfringens after surgical induced
abortions based on our literature review.

Mortality from Clostridial infections after mifepristone abortion

- Despite some advances in therapy, mortality from these infections is 70-90%.25
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- True number of C. sordellii-related deaths from induced abortion (and even other causes) are likely
underestimated due to limitations of diagnostic methods,2¢ a lack of reporting requirements to the CDC and
FDA, and a lack of understanding by many clinicians.

- 2009 study of deaths in women of child-bearing age in California found that approximately 1 in 200 deaths
were due to CSTS.27

- 2010 Commentary in the New England Journal of Medicine (NEJM) quoted a 0.58/100k case fatality rate
(CFR) for Clostridial (sordellii and perfringens) infections after mifepristone-induced abortions.28

= This was even after the route of administration of misoprostol had been changed to buccal (from
vaginal) in an attempt to decrease the infection risk.2°

= Using this CFR and statistics on mifepristone abortions for 20233¢, we would expect that 3-4 women
died from these infections after taking mifepristone in 2023 alone.

- Per the FDA’s report on deaths after mifepristone as of 12/31/202431 (since its 2000 approval):

* The most common cause of death from mifepistone is C. sordellii infection. 32,33

= 13 of the 36 total deaths reported were listed as from sepsis — 9 had confirmed C. sordellii, one C.
perfringens and two with negative blood cultures and one with no blood culture data. However, in the
other deaths, the following causes were identified which are consistent with sepsis - delayed onset
toxic shock-like syndrome, septic shock due to necrotizing fasciitis, and sepsis with multiple
complications possibly secondary to toxic shock syndrome 82 days after mifepristone. This would
bring the deaths from sepsis up to a total of 16 women in the US that have been reported to the
FDA.

= There was one additional case of death where cause could not be identified as well as one sudden
death of undetermined etiology despite performance of an autopsy.

= The FDA also reports 13 deaths in other countries after mifepristone ingestion — two from sepsis (one
proven from C. sordellii), one from multisystem organ failure, one from TSS (toxic shock syndrome)
due to C. sordellii and another case of Clostridial sepsis.

= Aultman, et al,3* performed a thorough review of all adverse event reports (AERs) submitted to the
FDA from 2000-2019 and noted the following that highlight the deficiencies of the current FAERS
database:
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e Aultman’s study reported 20 deaths in the US after mifepristone abortion. 11 of which were
categorized as sepsis by the authors. There were 9 cases of confirmed sepsis, 7 of which were
from Clostridium sordelli. There were 2 other deaths for which, after reviewing the actual adverse
event reports submitted to the FDA, the authors considered likely due to sepsis.

e Additionally, Aultman’s paper noted that complications requiring surgery were treated by the
abortion provider only about 40% of the time, highlighting the necessity of treating physicians
having full and accurate information about the patient in order to improve patient care and
outcomes.

A 2024 article from the US reports on a death of an adolescent girl from CSTS after a mifepristone abortion
at 8 weeks gestation.3> It is unclear whether this death is included in the FDA's above report.

Two recent tragic deaths reported in the media highlight the aggressive and devastating nature of
infections after mifepristone abortions:

Alyona Dixon was a 24-year-old woman in Las Vegas who passed away in 2022 after taking
mifepristone and misoprostol to induce an abortion in first trimester. 4 days later she presented to the
hospital with abdominal pain and vaginal bleeding. At the time, her WBC count was 16.53 and her
hemoglobin/hematocrit were 13.4/40.1 (suggestive of hemoconcentration). A urinalysis was
consistent with dehydration and an ultrasound showed possible retained tissue. After being
discharged with no treatment, she returned to a different hospital the next evening with abdominal
pain, nausea/vomiting and diarrhea. Alyona was found to be in acute renal failure with worsened
leukocytosis, lactic acidosis and metabolic acidosis. She rapidly worsened to respiratory failure and
then cardiac arrest.36:37

Amber Thurman was a 28-year-old mother in Georgia who also died in 2022 after taking mifepristone
and misoprostol for induced abortion at 9 weeks gestation with twins. 5 days later she presented to
the hospital with abdominal pain, vomiting, “critically high white blood cell count”, hypotension, foul
smelling vaginal discharge and retained tissue on ultrasound. She was admitted to the hospital, but a
D&C was not done. She progressed to refractory hypotension (despite vasopressors) and multisystem
organ failure. 20 hours after presentation, she was finally taken to the OR for a D&C and died on the
operating table. Exploratory laparotomy in the OR showed evidence of severe intra-abdominal
infection.38

Recommended actions to address this public health concern

Given the aggressive nature of these kinds of infections, which are largely occurring after mifepristone-
induced elective abortions, the FDA and CDC should immediately investigate the true incidence of these
infections and use that knowledge to direct evidence-based assessment of the overall safety of mifepristone.

Because these infections have not been documented in first trimester miscarriages (and so suspicion would
be low), educate women and the medical community on why it negatively impacts the care women receive
for treating physicians not to know that their patient took mifepristone.
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In person follow up on days 3 and 7 after taking mifepristone is essential to ensure that a woman has
completed her abortion and to screen for early signs of these life-threatening infections.

Urgent research is needed into faster identification and treatment of these infections given their high rate of
mortality (see attached research agenda for further details and suggestions).

Reinstate mandatory non-fatal complication reporting following mifepristone-induced abortions to identify
severe morbidity from C. sordellii that does not lead to death.

CDC must report pregnancy mortality by specific pregnancy outcome (livebirth, induced abortion,
miscarriage, ectopic pregnancy, molar pregnancy, and “unknown outcome of pregnancy”). Then, analyze
the trajectories of mortality over the past 20 years (and going forward) for each of these specific outcomes
to better inform policy as well as medical practice on the true causes of maternal mortality in the US.
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Research Recommendations regarding Clostridial Infections after Induced Abortion

» Recommended research agenda from May 2006 CDC Working Group (pertinent items only):

Strongly urge CDC to continue to conduct active surveillance and investigations to answer the
following questions?

What approaches should be taken to determine whether C. sordellii cases are actually a widespread
problem?

Is the current passive pregnancy mortality system adequate to determine abortion deaths?

What proportion of the abortion deaths were due to infection or TSS?

Develop a new resource for infectious disease clinicians to determine the etiology of unknown
pregnancy-related deaths among their patients.

e For example, IDSOG and the Infectious Disease Society of America could be engaged to inform
infectious disease clinicians throughout the country that specimens with an unknown cause of
pregnancy-related death can be submitted to a central repository. Experts managing the
repository could analyze the specimens to identify microorganisms, determine potential cases of
C. sordellii-associated TSS, and provide the reporting physician with the findings.

Conduct studies to determine whether a continuum of infection is present in the diagnosis, treatment
and prevention of clostridial diseases. Use these results to identify opportunities for therapeutic
intervention and determine biomarkers to alert clinicians to the need for aggressive intervention early
in disease.

Perform research for public health to better define the epidemiology of C. sordellii and develop
appropriate surveillance definitions.

Continue to monitor overall clostridial disease rates in pregnant women and other special populations
over time.

Assess or redesign the current pregnancy mortality surveillance system as a more active tool in
identifying risk factors for significant morbidity and mortality related to pregnant women, live births
and pregnancy terminations.

Ensure that the research agenda clearly distinguishes between “sepsis” and “C. sordellii”

Ensure that active case finding is representative of pregnancy-associated deaths or severe illness
regardless of whether an abortion was performed. Follow-up these cases with an intensive
epidemiologic review to identify uncommon factors, laboratory diagnoses and factors other than
cultures.

Perform research on the role of the media in communicating risk, assisting with case finding, and
increasing the transparency of issues from both clinical provider and public health perspectives.
Encourage CDC and FDA to jointly develop a consultation resource for emergency room physicians,
OB/GYNs and primary care providers who have questions about potential Clostridial cases. For
example, practitioners could call a toll-free telephone number to receive accurate information and
obtain support on reporting cases.

» Other proposed areas for future research

o Role of selective targeting of toxins using antitoxin-specific antibodies (polyclonal or monoclonal)
as treatment.3?
o Development of commercially available rapid diagnostic tests for C. sordellii and C. perfringens.
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