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ABSTRACT: Objectives: Primary: Analyze the Adverse Events (AEs)
reported to the Food and Drug Administration (FDA) after use of
mifepristone as an abortifacient. Secondary: Analyze maternal intent
after ongoing pregnancy and investigate hemorrhage after mifepristone
alone.

Methods: Adverse Event Reports (AERs) for mifepristone used as an
abortifacient, submitted to the FDA from September 2000 to February
2019, were analyzed using the National Cancer Institute’s Common
Terminology Criteria for Adverse Events (CTCAEv3).

Results: The FDA provided 6158 pages of AERs. Duplicates, non-
US, or AERs previously published (Gary, 2006) were excluded. Of the
remaining, there were 3197 unique, US-only AERs of which there were
537 (16.80%) with insufficient information to determine clinical
severity, leaving 2660 (83.20%) Codable US AERs (Figure 1). Of these, 20
were Deaths, 529 were Life-threatening, 1957 were Severe, 151 were
Moderate, and 3 were Mild.
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The deaths included: 9 (45.00%) sepsis, 4 (20.00%) drug toxicity/
overdose, 1 (5.00%) ruptured ectopic pregnancy, 1 (5.00%)
hemorrhage, 3 (15.00%) possible homicides, 1 (5.00%) suicide, 1
(5.00%) unknown (Table 1).

Retained products of conception and hemorrhage caused most
morbidity. There were 75 ectopic pregnancies, including 26 ruptured
ectopics (includes one death).

There were 2243 surgeries including 2146 (95.68%) D&Cs of which
only 853 (39.75%) were performed by abortion providers.

Of 452 patients with ongoing pregnancies, 102 (22.57%) chose to
keep their baby, 148 (32.74%) had terminations, 1 (0.22%) miscarried,
and 201 (44.47%) had unknown outcomes.

Hemorrhage occurred more often in those who took mifepristone
and misoprostol (51.44%) than in those who took mifepristone alone
(22.41%).

Conclusions: Significant morbidity and mortality have occurred
following the use of mifepristone as an abortifacient. A pre-abortion
ultrasound should be required to rule out ectopic pregnancy and confirm
gestational age. The FDA AER system is inadequate and significantly
underestimates the adverse events from mifepristone.

A mandatory registry of ongoing pregnancies is essential
considering the number of ongoing pregnancies especially considering
the known teratogenicity of misoprostol.

At the very least, the FDA should reinstate the original 2011 REMS
and strengthen the reporting requirements.
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Introduction

The application for mifepristone (RU-486, RU-38486, Mifeprex) as an
abortifacient was submitted to the Food and Drug Administration (FDA) in 1996
by the Population Council, which was given the manufacturing and distribution
rights from Roussel Uclaf.1 The Population Council partnered with Danco
Laboratories, newly created in 1995, and gave them the manufacturing,
marketing, and distribution rights. The FDA approved mifepristone in September
2000 under restricted distribution regulations (Subpart H) due to the FDA’s
conclusion that restrictions “on the distribution and use of mifepristone are
needed to ensure safe use of this product.”2

Included in these restrictions was the requirement that all serious Adverse
Events (AEs), after the use of mifepristone as an abortifacient, be reported to the
FDA by Danco as part of post-marketing surveillance. According to the FDA,3 the
purpose of such post-marketing surveillance includes identification of potential
risks recognized after the time of approval, identification of unexpected deaths,
causal attribution of AEs based on the product’s known pharmacological action,
and AEs for which a Risk Evaluation Mitigation Strategy (REMS) is intended to
mitigate the risk.

In 2006, in response to the deaths of 4 women from a rare bacterial sepsis
from Clostridium sordellii (C. sordellii), the FDA and CDC convened a workshop,
during which mifepristone alteration of the immune system was detailed, and
they concluded that such alteration could lead to impaired ability to respond to C.
sordellii toxin.*

1 Citizen petition re: Request for Stay and Repeal of the Approval of Mifeprex (mifepristone) for the Medical
Termination of Intrauterine Pregnancy through 49 Day’s Gestation Final. Before the Department of Health and
Human Services: Food and Drug Administration. AAPLOG. 2002. 7-10. Accessed November 13, 2020.
https://aaplog.wildapricot.org/resources/Documents/2002%20Aug%2020%20Citizen%20Petition_Mifeprex.pdf

2 Center for Drug Evaluation and Research. Approval Letter for Mifeprex NDA 20-687. February 18, 2000.
Food and Drug Administration. p 5. Accessed November 16, 2020.
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2000/20687approvable00.pdf

8 US Department of Health and Human Services, Food and Drug Administration Center for Drug Evaluation and
Research, Center for Biologics Evaluation and Research. Best Practices in Drug and Biological Product Postmarket
Safety Surveillance for FDA Staff. November 2019. p 7-8. Accessed Jan 16 2021.
https://www.fda.gov/media/130216/download p7-8

4 Emerging Clostridial Disease Workshop: May 11, 2006, Atlanta, GA. Department of Health and Human
Services, Centers for Disease Control and Prevention, Food and Drug Administration, National Institutes of Health.
2006. p. 109,110. Accessed November 13, 2020.
https://aaplog.wildapricot.org/resources/2006%20CDC%20FDA%20Clostridial%20Disease%20Transcript.pdf
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the methodology used in the original analysis of the first 607 Adverse Events.2?
The five levels of coding are: Mild, Moderate, Severe, Life-threatening, and Death.

Overall severity (Figure 1) for each unique AER was determined
independently by two board-certified physicians (Obstetrics and Gynecology or
Family Medicine). Since within each AER, a patient may have experienced several
Adverse Events (AEs), the overall severity of the AER was based on the highest
severity of its AEs. For the diagnoses we analyzed (Table 1), each AE was coded
in the same manner and stratified according to type, severity, and treatment.
Disagreements were resolved by discussion or review by a third board-certified
Obstetrician-Gynecologist who also reviewed coding for uniformity. Surgeries,
transfusions, providers, and location of treatment were analyzed and tabulated.

Ruptured ectopic pregnancies were coded as Life-threatening and
unruptured ectopic pregnancies as Severe.

Infections were coded as Life-threatening when evidence of sepsis was
present, or ICU-level treatment was required. They were coded as Severe if
parenteral/IV antibiotics were given and Moderate if oral antibiotics were
prescribed.

Life-threatening hemorrhage was defined, as in the previous analysis, to be
transfusion of two or more units of packed red blood cells (PRBCs), hemoglobin
less than 7, or documented large volume, rapid blood loss with clinical
symptomatology of acute blood loss anemia (e.g, syncope, tachycardia,
hypotension). Severe hemorrhage was defined as requiring surgical intervention
and/or less than 2 U PRBCs. Moderate hemorrhage was defined as management
with fluids/medication alone.

Retained Products of Conception (RPOC) was coded as Severe if a dilatation
and curettage/evacuation (D&C) was performed. Ongoing viable intrauterine
pregnancy was considered equivalent in severity to RPOC requiring curettage and
thus Severe. When the ultimate outcome was unknown, the pregnancy was
considered ongoing if “ongoing pregnancy” was noted or ultrasound showed
cardiac motion or significant growth.

AEs which did not contain sufficient information to assign an accurate
severity code were deemed “Uncodable.” AERs lacking any codable information
were deemed overall Uncodable.

The percent of women with significant hemorrhage after mifepristone alone
was compared to those who took both mifepristone and misoprostol, to
investigate the validity of the assertion that lack of subsequent misoprostol
administration was a causative factor in hemorrhage after mifepristone use.28

2" Gary M, Harrison D. Analysis of Severe Adverse Events Related to the Use of Mifepristone as an
Abortifacient. Ann Pharmacother. 2006 Feb 40(2):191-7. https://doi.org/10.1345/aph.1G481

28 Creinin MD, Hou MY, Dalton L, Steward R, Chen MJ. Mifepristone Antagonization With Progester-one to
Prevent Medical Abortion: A Randomized Controlled Trial. Obstet Gynecol. 2020;135(1):158-165.
doi:10.1097/A0G.0000000000003620
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Figure 1. AER Distribution
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Note: From 2000 to 2016 FDA only required the manufacturer to report AEs which were severe,
life-threatening or had fatal outcomes. Since 2016, FDA only requires the manufacturer to report
fatal outcomes.

We categorized two deaths as suspicious for infectious death. One case was
labeled by the FDA as “undetermined natural causes,” however, the AER reported
the cause of death as “acute visceral and pulmonary (1420 grams) congestion and
edema,” 32 which is consistent with the clinical findings for sepsis/Acute
Respiratory Distress Syndrome (ARDS). This patient had autopsy-proven
retained products of conception and blood cultures which grew Strep viridans
isolated at less than 24 hours incubation. One additional case which the FDA
labeled “methadone overdose”3334 we considered suspicious for sepsis. Prior to
her death, this patient had fever and chills and was treated by an outside physician
with cephalexin, which would have been ineffective against infections from C.
sordellii or anaerobic gram-negative bacilli. There was no autopsy report or
toxicology report in the AER.

Non-infectious deaths include one death that the FDA listed as “natural,”
caused by “pulmonary emphysema.”3> This patient was a 40-year-old chronic
smoker who died within hours of misoprostol ingestion and had a contusion on
her head consistent with a fall, a scenario possibly related to a cardiac event or
acute respiratory reaction to misoprostol. She had an intact fetus at the time of

32 Individual Case Safety Report number 9587011-03-00-01. Danco Laboratories, LLC. Office of Post-
marketing Drug Risk Assessment, Food and Drug Administration. Received May 21, 2014. Accessed November 13,
2020. https://aaplog.wildapricot.org/resources/death%20Visc%20pul%20cong.pdf

3 Individual Case Safety Report number 4970303-0-00-01. Danco Laboratories, LLC. Office of Post-marketing
Drug Risk Assessment, Food and Drug Administration. Received April 21, 2014. Accessed November 13, 2020.
https://aaplog.wildapricot.org/resources/death%2023%20y0%20meth%20overdose%20fever%20and%20chills.pdf

3 Individual Case Safety Report number 5063156-8-00-01. Danco Laboratories, LLC. Office of Post-marketing
Drug Risk Assessment, Food and Drug Administration. Received July 27, 2006. Accessed November 13, 2020.
https://aaplog.wildapricot.org/resources/methadone%20AER%20(1).pdf

% Individual Case Safety Report number 11283049-02-00-01. Danco Laboratories, LLC. Office of Post-
marketing Drug Risk Assessment, Food and Drug Administration. Received December 8, 2015. Accessed November
13, 2020. https://aaplog.wildapricot.org/resources/emphysema.pdf
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autopsy. Other non-infectious deaths included one death from a ruptured ectopic
pregnancy, one from hemorrhage, 3 possible homicides, one suicide, and 4 deaths
from drug toxicity/overdose. It is unknown whether the 8 women who died by
homicide, suicide, or drug toxicity/overdose were screened for domestic violence,
drug addiction, or depression prior to the abortion.

Infection (Table 1)

Infection was the leading cause of mortality. There were 502 cases of
infection, which included 9 Deaths, 39 had Life-threatening sepsis, 249 were
Severe infections, 132 Moderate infections, and 73 infections which were
Uncodable.

Ectopic Pregnancy (Table 1)

There were 75 ectopic pregnancies. Of these, 26 were ruptured, including 1
death. Twenty-four were unruptured, and there were 25 for which the rupture
status was not given. Fifty-six ectopic pregnancies were treated surgically and 11
were treated with methotrexate. The management was not documented in 7
cases. The patient who died received no treatment as she died on the way to the
hospital.

Retained Products of Conception (RPOC) (Tables 1 and 2)

RPOC was the leading cause of morbidity. There were 977 confirmed cases
of RPOC, including 2 molar pregnancies, and 1506 likely cases of RPOC
(documentation was inadequate for confirmation). Of the 2146 total D&Cs, most
were for RPOC, including 897 for confirmed RPOC, 1058 for bleeding or presumed
RPOC, but no pathology was provided, and 2 for molar pregnancy. A small
percentage of RPOC had medical treatment or no treatment.

Hemorrhage/Bleeding (Table 1)

There were 1639 bleeding events including one death. These included 466
Life-threatening and 642 Severe events. There were also 106 events coded as
Moderate, while 424 reports of bleeding were Uncodable given the information in
the database.

Ongoing Pregnancy (Table 1)

There were 452 ongoing pregnancies. Of these 102 chose to keep their
baby, 148 chose termination, 1 miscarried, and 201 had an unknown outcome.
Of those with an unknown outcome, there were 44 patients referred or
scheduled for termination, who did not follow through (39 no-showed, 3
canceled, 2 did not schedule).
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Surgeries (Table 2)

There  were 2243  surgeries including 2146 D&Cs, 76
laparoscopies/laparotomies without hysterectomy, 7 hysterectomies, and 14
other surgeries. Of the hysterectomies, 3 were performed for sepsis, 2 for
hemorrhage, 1 for a cervical ectopic, and 1 for placenta accreta. There were 1291
surgeries performed in the hospital or ER and 952 in an outpatient setting. Of the
2146 D&Cs, 1194 were performed in the hospital or ER, and 952 in an outpatient
setting. Of the 2146 D&Cs, 1194 were provided by the Hospital or ER, 853 by the
abortion provider, and 99 by another outpatient provider.

Transfusions (Table 2)

Four hundred and eighty-one patients required blood transfusion following
medical abortions. Of these, 365 received 1 to 10 units packed red blood cells
(PRBCs) alone, 1 received fresh frozen plasma (FFP) alone, 8 received a
combination of PRBCs and FFP, and 107 received an unknown amount of blood
product.

Relationship of Misoprostol Use to Hemorrhage (Table 3)

The use of mifepristone with misoprostol was associated with a higher
incidence of hemorrhage than the use of mifepristone alone. Of the 3056 women
who took both mifepristone and misoprostol, 1572 (51.44%) hemorrhaged,
whereas, among the 58 women who did not take misoprostol, only 13 (22.41%)
hemorrhaged. It was unclear whether 84 patients took misoprostol or not. Fifty-
four (64.29%) of them hemorrhaged. The hemorrhage rate was higher for the
mifepristone with misoprostol group as compared to the mifepristone alone
group even if all the unknowns were assigned to the mifepristone alone group or
vice versa.
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Table 1 - Diagnoses?

Deaths: % of Ot
Deaths Deaths (n) Deaths (%) (3197) Unique g( %)
US AERs (%)
Sepsis 9 45.00% 0.28%

Sepsis confirmed 7 35.00% 0.22% 100%
Clostridium sordellii 5 25.00% 0.16% 71.43%
Clostridium perfringens /

Peptostreptococcus 1 5.00% 0.03% 14.29%
Peptostreptococcus 1 5.00% 0.03% 14.29%
Sepsis Likely, Unknown Organism 2 10.00% 0.06%
Visceral and Pulmonary
Congestion consistent with
ARDS / sepsis 1 5.00% 0.03%
Fever / chills treated with
cephalexin, found dead® 1 5.00% 0.03%
Ruptured Ectopic Pregnancy 1 5.00% 0.03%
Hemorrhage 1 5.00% 0.03%
Possible Homicide 3 15.00% 0.09%
Suicide 1 5.00% 0.03%
Drug Toxicity/Overdose 4 20.00% 0.13%
Unknown* 1 5.00% 0.03%
Total Deaths 20 100% 0.63%
Infections: % of
Infections, Level of Severity Infections (n) Infections (%)  (3197) Unique
US AERs (%)
Death 9 1.79% 0.28%
Life threatening infection/sepsis 39 7.77% 1.22%
Severe infection (IV anitbiotics) 249 49.60% 7.79%
Moderate infection (oral antibiotics) 132 26.29% 4.13%
Uncodable? 73 14.54% 2.28%

Total Infections 502 100% 15.70%
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Table 1 - Diagnoses (Continued)

Ectopic Pregnancies,
Rupture Status

Ruptured®

Unruptured'
Surgical Treatment
Methotrexate Treatment

Unknown Rupture Status?
Surgical Treatment

Unknown Treatment

Total Ectopic Pregnancies

Ectopic Pregnancies, Level
of Severity

Death
Life Threatening (Ruptured, survived)
Severe (Not Ruptured)

Uncodable
Total Ectopic Pregnancies

Ectopic
Pregnancies
(n)

26
24
13
11
25

18

75

Ectopic
Pregnancies
()

25
24
25
75

Ectopic Pregnancies
(%)

34.67%

32.00%
17.33%
14.67%

33.33%
24.00%
9.33%

100%

Ectopic Pregnancies
(%)

1.33%
33.33%
32.00%
33.33%

100%

Ectopic
Pregnancies:
% of (3197)
Unique US

AERs (%)
0.81%
0.75%

0.41%
0.34%
0.78%
0.56%
0.22%
2.35%

Ectopic
Pregnancies:
% of (3197)

0.03%
0.78%
0.75%
0.78%
2.35%

15

Unique US AERs



Issues in Law & Medicine, Volume 36, Number 1, 2021

Table 1 - Diagnoses (Continued)

RPOC: % of
Retained Products of :
Conception (RPOC) RPOC (n) RPOC (%)  (3197) Unique
a US AERs (%)
RPOC confirmed 977 39.35% 30.56%
RPOC confirmed (by
pathology or ultrasound); Had
D&C 891 35.88% 27.87%
RPOC confirmed by U/S but
D&C not documented 20 1.17% 0.91%
RPOC treated medically 27 1.09% 0.84%
Tissue at os (no D&C)" 27 1.09% 0.84%
Molar Pregnancy 2 0.08% 0.06%
No Treatment, RPOC on
autopsy I 0.04% 0.03%
RPOC Likely 1506 60.65% 47.11%
Had D&C, no pathology
provided 1056 42.53% 33.03%
Unknown' 450 18.12% 14.08%
Total RPOCs 2483 100% 77.67%
. ' : Bleeding Events:
Bleeding Events, Level of Bleeding  Bleeding Events 5
: % of (3197)
Severity Events (n) (%) .
Unique US AERs
Death 1 0.06% 0.03%
Life threatening or Disabling: 2U or
more transfusion or Hgb<7 or
witnessed massive blood loss 466 28.43% 14.58%
Severe: surgical intervention and/or
1 U transfusion 642 39.17% 20.08%
Moderate: medical intervention 106 6.47% 3.32%
Uncodable! 424 25.87% 13.26%

Total Bleeding Events 1639 100% 51.27%
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Table 1 - Diagnoses (Continued)

Ongoing
Pregnancies:
% of (3197)
Unique US
AERs (%)
3.19%
3.16%

0.03%
4.63%

4.35%

0.28%
0.03%
6.29%

1.22%
0.09%

0.06%

4.91%
14.14%

Ongoing
Pregnancies
with
Unknown
Outcome (%)

100%

19.40%
1.49%

1.00%

78.11%

3

: : Ongoing :
Ongoing Pregnancies, Pr ) Ongoing
egnancies A
Outcome Pregnancies
(n)

Desired to Keep Pregnancy 102 22.57%

Kept Pregnancy 101 22.35%

Kept Pregnancy but baby died

in-utero 1 0.22%
Terminated Pregnancy 148 32.74%

Surgical Termination® 139 30.75%

Medical Termination 9 1.99%
Unknown Intent, miscarried' 1 0.22%
Unknown Outcome 201 44.47%

Referred D&C but did not

show 39 8.63%

Referred D&C but cancelled 3 0.66%

Told to schedule/referred

D&C did not go 2 0.44%

Unknown outcome, no other

information™ 157 34.73%
Total 452 100%
2 Because of rounding, percentages may not appear to add up exactly.
> FDA attributed to methadone overdose.
¢ 40 year old smoker died within hours of misoprostol ingestion. Per FDA, “natural causes due to severe pulmonary emphysema.”
4 Ppatients with documented infection but inadequate information to determine severity.
¢ One of the ruptured ectopics died on the way to the hospital. The other 25 were treated surgically.
' The unruptured ectopics include two cornual ectopics, one treated surgically and one treated medically.
9 Includes two cervical ectopics, one treated with D&C/Hysterectomy/massive transfusion and one with unknown treatment.
'_“ Either with path provided, or described as RPOC, placental fragments, fetus, or tissue.
' Suspected RPOC indicating D&C needed, but not documented as being done.
I Patients with documented bleeding but inadequate information to determine severity.
k" Includes one hysterotomy for pregnancy in non-communicating horn.
I After no show for surgical termination.
m

Includes 10 with known gestational age 20-29 weeks.
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Table 2 - Treatment?



